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E.0 INTRODUCTION 

Sections 4.7 and 4.8 of this Remedial Investigation @I) Report include a detailed presentation of 

uranium contamination based on groundwater samples analyzed for total uranium. Sections-4.7 

and 4.8 also present summaries of the nature and extent of other F E W  contaminants. Appendix E 

_ _  - - 

provide descriptions of the nature and extent of individual parameters in perched groundwater 
- -  ~~ ~ ~- -- - - - -  - - -  - ~ - ~ - -  . .~ . .. .___ ~ _ _ ~  . - - - - - - - - - . . - 

(Section E.1) and the Great Miami Aquifer (Section E.2). This appendix is intended to be used like 

an encyclopedia, where readers of Sections 4.7 and 4.8 can find detailed discussions on individual 

parameters. The encyclopedic entries are written for readers who have read Sections 4.7 and 4.8. 

The text of Appendix E includes few figures. The discussions of individual parameters reference the 

Plates volume of this report. Potential and known sources of contamination discussed below are 
presented in Figure E.0-1. A detailed discussion of Figure E.0-1 is included in Section 4.2. 

Procedure Used to Generate Groundwater Isoconcentration MaDs 

The intent of the Plates is to present groundwater data and interpretive contours that represent 

groundwater conditions for a recent and constrained time period. The 1993 sampling programs are 

the most comprehensive data set constrained to a relatively short period. Consequently, the maps 

presented in the RI report are primarily based on the 1993 data set. 

@ 

Though the 1993 data set is extensive, it does not have a concentration value for every parameter in 

every well. All wells required a data value in order to present maps and contours that accurately 

describe site conditions. If a well was not sampled during the 1993 data set period, a representative 

value was selected from the Operable Unit 5 database by choosing the chronologically latest 

maximum value in the database. In some cases the chronologically latest maximum value was a 1994 

datum, but in most cases the chronologically latest datum predated the 1993 data set. 

. .  
Pertinent points regarding the maps are 

' .  
I 

Type 1 well maps show all Type 1 wells, Type 1 Hydropunches and Type 1 lysimeters, 
with the exception of three d'eep lysimeters and 26 wells (see below). 
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Three lysimekr locations have paired shallow and deep lysimeters - in these cases, only 
the shallow lysimeter data is shown (1 1130, 11 132, and 11 134 are shown and 11 129, 
11 13 1, and 11 133 are not shown). 

Type 1 maps show all groundwater and leachate data lying inside other operable unit 
boundaries; however, contours stop at the edges of subgrade waste units and 
concentration contours are not portrayed inside the geographic boundaries of subgrade 
waste units. 

Type 2, 3 and 4 well maps show only Type 2, 3 and 4 wells, respectively (Type 2, 3 
and 4 total uranium data collected by Hydropunch are portrayed on cross sections in 
Section 4.8.1) 

Type 2, 3 and 4 maps show all data lying inside other OU boundaries and contours are 
continuous beneath waste units of other operable units 

Contours are hand-generated in order to best portray estimated plume shapes in terms of 
known groundwater flow directions and known or suspected sources 

One datum was selected from each well for mapping - The database was first queried for 
a 1993 datum; if no 1993 datum was available, then other years were successively 
searched in the following order until a datum was located: 1994, 1992, 1991, 1990, 
1989, 1988, 1987. 

Each datum was selected from a year's data according to the following search criteria: 

The maximum concentration was selected from '-' qualified data; if no '-' qualified data 
was available, then the maximum J qualified datum was selected; if no J qualified data 
was available, then the maximum UJ qualified datum was seiected; etc., . . . where the 
relative preferences of data were ranked '-' > J > UJ > U > UNV > NV > R > Z. 

The maps distinguish '1993 data' from non-1993 data by showing '1993 data' in 
parentheses. 

Maps were printed on E-size paper for hand-contouring of data; subsequently, maps were 
printed on C-size paper for inclusion in the Plates volume. 

Maps of Type 1 data were contoured using data from all wells except 1178, 1180, 1181, 
1183, 1185, 1188, 1190, 1194 1196, 1199, 1202, 1203 1204, 1205, 1221, 1227 1231, 
1233, 1250, 1780 1781, 1783, 1784, 1785, 11099 and 1411, which were omitted because 
of space considerations (could not fit all data on the E-size prints used to contour) 

The interpretations (contours) were not compromised, because all deleted wells are within 
the Plant 2/3 and pilot plant areas where wells are numerous and closely spaced. Detail 
that is potentially not revealed because of this action could not be shown at the scale used 
for C-size figures in this RI report. 
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The maps portray concentrations and data qualifiers for each well. Appendix Econ i &7$@' 
152 tables, one for each plate. Each table lists the sample number and dateofcollection 
for individual data presented on one map. The tables also contain data for the wells that 
are not shown on the map (well numbers are listed above). 

- . .  . ~ .  . - . .  ~~ 
.. . . .  . .  . ... 

Procedure Used to Generate Summary Statistics Tables 
Summary statistics Tables E.l-1 to E.1-8 and E.2-1 to E.2-21 are intended to numerically illustrate 

ae-occu-qence- of each parameter within distinct geographic well groups. For instance, Table E. 1-1 

summarizes the nature and extent of contamination in Type 1 wells site-wide, while Tables E. 1-2 

to E. 1-8 summarize the nature and extent of contamination for seven geographically distinct 

contamination areas. 

- - -  - . _ _  _ _ _ ~  -~~ - -  - ~- .__ ~ _ _  

The values used to calculate statistics were chosen by the same process used to choose values for 

groundwater concentration maps (described above). In the case of Type 2, Type 3 and Type 4 wells, 

the sample set used to calculate statistics is the set of values presented on the concentration maps 

(Plates E-77 to E-152). As was described above, it was impossible to show a small set of production 

area wells on the Type 1 groundwater concentration maps (Plates E-1 to E-76). However, the values 

not shown on the concentration maps are included in the sample set used to calculate statistics. 

Consequently, comparisons of Type 1 groundwater concentration maps with Type 1 statistical 

summaries that include production area wells (Tables E. 1-1 and E. 1-2) will yield similar but not 

identical conclusions. 

e 

The statistical summary tables compare each site sample set to a background value if one is available 

for a parameter (Tables E.0-1 and E.0-2). The background value used here is the 95th percentile 

calculated for the background sample set, as presented in the Characterization of Background Water 

Quality for Streams and Groundwater (DOE 1994a). An example calculation of the 95th percentile is 

shown in Appendix A.II.0. The 95th percentile of the background sample set is the value below 

which 95 percent of the background sample set falls. 

For each parameter, the tables list the number of wells with detectable concentrations greater than the 

95th percentile of background. The occurrence of an above-background value for a well does not 

necessarily indicate that groundwater is contaminated. In many cases, it is probable that measured 

"above-background'' values represent natural conditions. This is particularly likely for some cases 

where the concentration is elevated less than two times the background value and the monitoring well @ 
000014 
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is not located near a potential source of contamination. The encyclopedic discussions of individual 

parameters presented in E. 1 and E.2 point out individual cases where above-background values are 

assumed to represent natural conditions. 

Nonreuresentative Wells 

The following Great Miami Aquifer wells are considered to be nonrepresentative of aquifer conditions 

due to poor construction, anomalous geologic strata, or suspect events in the history of the well. The 

wells are not included in the summary statistics for groundwater. 

Well 2393. The well was installed in 1990; however, no volclay grout was used to seal 
the annulus. The top of the well screen is approximately 10 feet below the ground 
surface. Most analytical results from the well appear to be consistent with trends in 
neighboring wells; however, one validated groundwater sample showed anomolously high 
concentrations for multiple parameters. Parameter values for the well are not shown in 
the maps and the values are not included in summary statistics for Type 2 wells. 

Well 2754. The well was completed in clay on the north edge of the Great Miami 
Aquifer, and has occasionally been observed to go dry. The well is in a location that is 
upgradient of known and suspected sources of contamination; however, the well 
consistently yields above-background concentrations for multiple parameters. The well is 
believed to be nonrepresentative of Great Miami Aquifer groundwater, because it is 
completed in clay (most of the other Great Miami Aquifer wells are completed in sand 
andgravel strata. The clay is potentially responsible for locally anomalous groundwater 
chemistry. Parameter values for the well are shown in the maps; however, the values are 
not included in summary statistics for Type 2 wells. 

Well 3009. The well has had anomolously high concentrations of inorganic parameters. 
The high concentrations are not considered representative of true Great Miami Aquifer 
conditions, because surrounding wells do not corroborate the data. The well was 
constructed in 1965 with steel riser pipe and a brass screen. Video surveys of the well in 
1989 and 1990 revealed the presence of heavy scale in the well and debris in the bottom 
of the well. Parameter values for the well are shown in the maps; however, the values 
are not included in summary statistics for Type 3 wells. 

Well 41240. The flush-mount well was discovered in 1992. The well was investigated at 
that time and discovered to contain a large quantity of debris. No other information *about 
the well is available. The well was plugged and abandoned in 1993. Parameter values 
for the well are shown in the maps; however, the values are not included in summary 
statistics for Type 4 wells. 

Well 4013. The well was installed in 1989 as part of the Operable Unit 5 RI. Four wells 
in the cluster were plugged and abandoned in 1991, because of poor joints observed in the 
riser pipes. Well 4013 was not plugged and abandoned because it postdated.the other 
wells and was believed to be in sound condition. The analytical results from Well 4013 
show anomalous variation and anomolously high concentrations, given information from 
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surrounding wells and known/suspected source areas. Parameter values for the well are 
shown in the maps; however, the values are not included in summary statistics for 
Type 4 wells. 

Well 1728, located in the northwest comer and Well 1733, located in the southeast 
comer, were not contoured. Some of the results on the plates and in the statistical - 
summaries reflect samples taken prior to purging the wells. This data has since been 
validated and rejected. The correct data for Wells 1728 and 1733 are listed in 
Table E.0-3. 

- - - - .  ._ - - - - _  
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TABLE E.0-3 

REPRESENTATIVE VALUES MIR WEtLS 1728 AND 1733 
1993 DATA SEI' 

._ - 

Boring Parameter Sample Sample Date Result Data Qualifier 

1728 
1728 
1728 
1728 
1728 
1728 
1728 
1728 
1728 
1728 
1728 

1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 

~ 

Radium-226 
Radium-228 
Technetium-99 
Thorium, Total 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium, Total 
Uranium-234 
Uranium2351236 
Uranium-238 

Alkalinity as CACO, 
Chloride 
Fluoride 
NitrateINitrite 
Sulfate 
Aluminum 
.Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

120602 
120602 
120602 
120602 
120602 
120602 
120602 
120602 
120602 
120602 
120602 

120600 
120600 
120600 
120600 
120600 

120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
120600F 
1206OOF 
120600F 
120600F 

07130193 
07130193 
07130193 
07130193 
07130193 
07130193 
07130193 
07130/93 
07130193 
07130193 
07130193 

07130193 
07130193 
07l30193 
07130193 
07/30193 
07130193 
07/30193 
07/30/93 
07/30/93 
07130/93 
07130193 
07/30193 
07/30193 
07130/93 
07130/93 
07/30/93 
07/30193 
07/30193 
07/30/03 
07130193 
07/30/93 

2.10 
3 .oo 
15.0 = 

5.47 
.600 
so0 
.600 
10.1 
4.80 
.200 
3.60 

430 
12.0 
.5oo 
1.20 
120 

.0141 

.0450 
.00100 
.158 

.00100 

.00300 
97.0 
.0118 
.00m 
.O 134 
.037S 

.00140 
47.4 
.0110 

.o00200 
-0190 

- 
U 
U 
Nv 
J 
J 
J 
- 
J 
R 
J 

- 
- 
- 
J 
- 
U 

u u  
U 
- 
U 
U 
- 
U 
U 
U 
U 
- 
- 
U 
U 
U 

000026 
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TABLE E.&3 (Continuedl 
c 

Boring Parameter Sample Sample Date Result Data Qualifier 

1733 
1733 
1733 
1733 
1733 
1733 - 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 
1733 

-- - 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium -- - _ _  

zinc 
Radium-226 
Radium-228 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium, Total 
Uranium-234 
Uranium-235/236 
Uranium-238 

120600F 
1 20600F 
120600F 
120600F 
120600F 

- 120600F 
120600F 
120601 
120601 
120601 
120601 
120601 
120601 
120601 
120601 
120601 
120601 

- -  07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 
07/30/93 

2.06 
.002oo 
.00300 - 

65.4 
.002oo 
-.w _-_ . 

.0132 
1 .oo 
6.40 
15.0 
.200 
.200 
.200 
2.30 
4.10 
-100 
1.20 

- 
U 
U 
- 

J.. - 
- 
U 
- 
U 
UJ 
UJ 
UJ 
J 
R 
R 
R 
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E.l.O P E R 0  

E. 1.1 RADIOLOGICAL PARAMETERS 
- 

GROUNDWATER 

E. 1.1.1 Uranium boto~es 

Uranium has four isotopes, that are found at the FEW due to its production history, uranium-234, 

uranium-235, uranium-236, and urGum-238. -These isotopes have identical chemical behavior; 

however, their specific activities and abundances vary. In natural uranium, uranium-238 accounts for 
99.3 weight percent of the total uranium. The percentage is even greater in depleted uranium. In 
natural uranium, uranium-234 yields about the same activity concentration as uranium-238. 

Uranium-235, in nature, has an activity concentration approximately 1/20 that of uranium-238. This 

lower activity concentration makes uranium-235 more difficult to detect and quantify at background 

levels. Uranium-236 is only created in a nuclear reactor through uranium activation reactions and 

thus would not be expected to be found in large quantities at the FEW. Analytical techniques used 

at the FEMP could not distinguish between uranium-235 and uranium-236 so these isotopes are 

_ _  _ _  _ _  - _  _ _  
- - 

reported together. a 
Uranium-238 in unfiltered samples has a 95th percentile background value of 0.80 pCi/L, and 

background values range from 0.23 to 0.99 pCi/L (Table E.0-1). A background value for uranium- 

238 in filtered samples was not determined. Uranium-234 in unfiltered samples has a 95th percentile 

background value of 0.90 pCi/L and a range of background values from 0.25 to 1.1 pCi/L. 

Uranium-234 in filtered samples has a 95th percentile background value of 0.6 pCi/L, determined 

from one detection in a background sample. Uranium-235/236 was not detected in background 

samples above the detection limit. This is probably because the analytical method did not have the 

sensitivity necessary to measure the low levels of uranium-235/236 expected in background perched 

groundwater. Any detection of uranium-2351236 is considered an above-background concentration 

for unfiltered or filtered samples. 

Plates E-1 and E-2 are isoconcentrations maps of total uranium in unfiltered and filiered samples, 

from the 1993 data set. Plates E-3 and E 4  are isoconcentration maps of the maximum total uranium 

in unfiltered and filtered samples, from the entire data set (1988 to 1993). This map shows 
essentially the same extent of uranium contamination as total uranium from the 1993 data set 0 

E.l-1 000029 
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T 

(Plates E-1 and E-2). Plates E-5 and E 4  are isowncentration maps of uranium-238 for unfiltered and 

filtered samples, respectively. Plates E-7 and E-8 are isoconcenlration maps of uranium-234 for 

unfiltered and filtered samples, respectively. Additionally, Plates E-9 and E-10 are ismmeatration 

maps of uranium-235/236 for unfiltered and filtered samples, respectively. The maps are based on 

results from the 1993 data set. Contours represent areas of elevated uranium concentrations. 

_ -  

In the perched groundwater, uranium generally tends to form negatively charged.uranium complexes 

which have a low sorption capacity. Thus, when uranium is analyzed in both unfiltered and filtered 

samples, the samples generally indicate similar results; unlike many other positively charged inorganic 

and radiological parameter which sorb more readily on clay- and silt-she particles, and thus show 

higher concentrations in the unfiltered samples. However, wells were not always sampled for both 

unfiltered and filtered samples. Thus, isoconcentration maps do not always appear to indicate a 

similar extent of contamination in the perched groundwater. Therefore, it is useful to examine both 

unfiltered and filtered samples when interpreting the uranium data. 

Total uranium is the sum of the concentrations of each of the isotopic analyses. In natural or depleted 

uranium, uranium-238 is the most abundant isotope on a mass basis, although uranium-234 has about 

the same activity as uranium-238. Because most of the material processed at the FEMP contained 

either natural or depleted uranium, the isoconcentration maps for uranium-238 and uranium-234 

should be relatively consistent with that of total uranium. A comparison of the isoconcentration maps 

for uranium-238 and uranium-234 with total uranium shows this to be true (Plates E-1, E-2. E-5. E-6, 

E-7, and E-8). A detailed discussion of the distribution of total uranium at the FEMP is presented in 

Section 4.7.1. 

A comparison of the isoconcentration map of uranium-235 with those of uranium-238 or total uranium 

shows that the uranium-235 isoconcentration map still identifies the areas of peak contaminant 

concentrations near the sources (Plates E-9. E-IO, E-5. E-6. E-I.  E-2). Due to its lower relative 

concentration. however, the areal extent of the uranium-235 appears to be smaller. Since the 

uranium-235 cannot be separated from the uranium-238 via chemical means. the presence of 

uranium-238 in groundwater infers the presence of uranium-235. even if the uranium-235. . 
. .  

concentration is too low to quantify by analytical means. . .  

.. . 
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Thorium-23Q i 

While thorium-230 behaves chemically like thorium-232 and thorium-228, it is otherwise unrelated to @ 
these isotopes. Thorium-230 is a progeny of uranium-238 and is found as a natural co l l s t b n t  of 2 

uranium-bearing ores, while the other thorium isotopes are part of the thorium decay chain and 

unrelated to uranium. Thorium-230 was left in the raffinate during the extraction of uranium from 

ores (pitchblende) and uranium concentrates. Thus, it was an anticipated constituent in those areas 

used to handle, process or store raffinates from the FEW refinery, such as Plant 2/3. 
- - - 

Thorium-230 in unfiltered samples has a 95th p e r d e  background value of 1.3 pCiL and 

background values that range from 0.14 to 2.0 pCi/L (Table E.0-1). Thorium-230 was not detected 

in filtered samples collected to determine background; consequently, any detection of thorium-230 is 

considered an above-background concentration for filtered samples. 

Thorium-230 was detected in unfiltered samples at above-background values in 38 of 192 wells 

(20 percent) and had a maximum value of 28 pWL; thorium-230 was detected in filtered samples in 

45 of 148 wells (30 percent) and had a maximum value of 24.3 pCi/L (Table E.1-1). 

Plates E-1 1 and E-12 are isoconcentration maps of thorium-230 concentrations in unfiltered and 

filtered perched groundwater samples, respectively, thorium-230 was detected at above-background 

concentrations in three principal areas around the production area. One of these areas is Plant 2/3, 

where concentrations as high as 28 pCi/L were found in Well 1784 (this well location is not portrayed 

on the isoconcentration maps). The Plant 2/3 area received raffinate slurries from other areas of the 

production area for treatment and filtration. Raffhates from processing ores and uranium 

concentrates contained the highest concentrations of thorium-230. Lower concentrations, 2-12 pCi/L 

of thorium-230, were found in perched groundwater from other wells located in the Plant 2/3 area. 

These areas were used for the digestion (dissolution in nitric acid) of uranium-bearing ores and 

residues before processing in the extraction area. Throughout its history, the Plant 2/3 area was used 

to dissolve materials containing elevated concentrations of thorium-230. Thus, the presence of 

thorium-230 is consistent with process knowledge. 

High concentrations of thorium-230 in the production area were also detected below Plant 6. 
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s 1 

4.2 pCi/L. Thorium-230 was also detected in two wells south of Plant 6 in the unfiltered samples. 

Concentrations in Wells 1172 and 1173 were 2.1 pCi/L from non-validated samples which are below 

two times background. Various activities in Plant 6, including scrap metal pickling and slug pickling 

involved materials containing elevated concentrations of thorium-230. Again, the presence of 
thorium-230 is consistent with process knowledge. 

- -  

Thorium-230 was also detected at high levels near Plant 1. The highest concentqtion of thorium-230 

was 6.9 pCiL detected in Well 1343 located at the Plant 1 storage pad. A second well located in the 

immediate vicinity, 1339, yielded a concentration of 2.2 pCi/L. The Plant 1 storage pad was used to 

store containers of radioactive materials, including raffinates which would be expected to contain 

thorium-230. 

Thorium-230 was found in perched groundwater from six distinct areas outside the production area. 

Well 1952, located south of the FEMP solid waste landfill yielded concentrations as high as 
13.8 pCi/L. The presence of thorium-230 combined with elevated concentrations of uranium in this 

area indicate the potential disposal of uranium concentrates or raftbates in the landfill. Above- 

background values of thorium-230 were also detected in the waste pit area. The highest 

concentration, 24.6 pCi/L, was observed in perched groundwater collected from Well 1644 located 

between the bum pit and Waste Pit 4 (DOE 1994g). Perched groundwater in this area was addressed 

in the Operable Unit 1 RI Report. 

Monitoring Well 11085, located immediately east of the South Field, yielded a thorium-230 

concentration of 2.4 pCi/L. This is consistent with measurements taken from another well (1942) in 

the immediate vicinity. Perched water sampled from this well contained a thorium-230 concentration 

of 3.9 pCi/L. The origin of these contaminants is addressed as part of the Operable Unit 2 RI Report 

(DOE 1994b). 

Monitoring Wells 1508 and 1887 near the fire training area had thorium-230 values of 3.4 and 

1.5 pCi/L, respectively. Contaminated oils were used here when training fire fighters. 

Perched groundwater wells in two additional areas yielded low but above background concentrations 

of thorium-230. These include the area around the sewage l i f t  station (25C), which processes sanitary 

sewage before discharge to the Great Miami River, and the drum bailing area. The thorium-230 
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concentrations in perched groundwater obtained from these areas did not exceed two times ' I 

2 @ background. 
3 

_ -  
Radium-226 4 

Radium-226 behaves chemically like radium-228 but is otherwise unrelated to it. Radium-226 is a 5 

progeny of uranium-238 and as such can be found a& the FEMP as a constituent in raffinate that 

remains after the extraction of uranium. Radium-226 also occurs naturally in perched groundwater. 

n 

3 

~ 

- 8  - 

Radium-226 in unfiltered samples has a 95th percentile background value of 0.90 pCiL and 9 

background values that range from 0.14 to 0.90 pCfi (Table E.0-1). Radium-226 in filtered samples 

has a 95th percentile background value of 0.90 p C i L  Radium-226 was detected in only one filtered 

sample collected to determine background. 

Radium-226 was detected in unfiltered samples at above-background concentrations in 86 of 195 wells 

IO 

11 

12 

13 

14 

(44 percent) and had a maximum concentration of 35.8 pCiL (Table E.1-1). Radium-226 was 
detected in filtered samples at above-background concentrations in 21 of 152 wells (14 percent) and 

had a maximum concentration of 16.6 pCi/L. 

15 

16 

Thus, radium-226 was detected less frequently in 17 

@ filtered samples relative to unfiltered samples. This observation is consistent with trends seen in most 18 

of the other radiological and inorganic parameters. 19 

20 

Plates E-13 and E-I4 are isoconcentration maps of radium-226 concentrations in unfiltered and 

filtered perched groundwater samples, respectively, based on the 1993 data set. 

observed where wells displayed concentrations above background. The largest area encompasses an 

expanse beneath Plant 2/3, Plant 8, and part of Plant 1 .  Additionally, the adjacent area below the 

laboratory and pilot plant have above-background concentrations. The highest concentration in these 

21 

Broad areas are P 

23 

% 

25 

areas is 16.6 pCi/L from an isolated detection in a filtered sample from Well 1182. 

the southwest quadrant of the production area shows concentrations only slightly above background in 

While most of l b  

17 

unfiltered samples, two focal areas are observed where concentrations exceed 5 pCi/L. 

near the metal dissolver building (2D) showed a concentration of 6.4 pCi/L and wells in the vicinity 

of the hot raffinate building showed concentrations as high as 5.8 pCi/L. Radium-226 may have 

Well I179 28 

P 

30 

entered the subsurface as a dissolved component of acid solutions or waste water that was spilled on 

floors or leaked from sumps and .below-grade piping. 
31 

32 
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Another large area where radium-226 is observed above background in multiple adjacent wells is in 
the vicinity of Plant 6, where the maximum concentration was detected in Well 1152. GntamiMtion 

in this area may have been released to the perched groundwater via leaks from Sump 5 and 

subsurface pipes near the scrap metal slag pickling facility (a). Radium-226 was also detected in 

multiple adjacent wells near the waste pits; concentrations ranged from 1.4 to 2.6 pCiL. In the 

northeastern production area, radium-226 was detected in samples from multiple wells in 
concentrations that ranged from 1.1 to 8.3 pCi/L. The maximum concentration was detected in 

Well 11230 (8.3 pci/L) located near the drum bailing area. 

- -  

The maximum observed concentration of radium-226 was in Well 1892 (35.8 pCi/L) near the K-65 
silos. Other areas where radium-226 occurred at concentrations above background were: fire 

training area (73), where the maximum concentration was in Well 1513 at 4.5 pCi/L; sewage 

treatment plant where the maximum concentration was 2.7 pCi/L; and the South Field where 

maximum concentration was at 3.2 pCi/L. Radium-226 was also found in Well 1952 near the solid 

waste landfill at 5.11 pCi/L. 
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16 * Elevated concentrations in filtered samples from isolated wells throughout the site suggest that 
r. * . ’* contamination is due to site activities; however, detections which are less than two times 

: I be due to the natural variability in background concentration. 19 

m 

Decav Series 21 

orium 22 

lsoconcentration maps of total thorium concentrations in unfiltered and filtered perched groundwater 

samples from FEMP Type 1 wells are presented in Plates E-17 and E-18, respectively. 

23 

ZA 

25 

Total thorium is a measurement of the quantity of thorium in a sample without distinguishing between 26 

thorium’s three principal isotopes, thorium-232. thorium-230, and thorium-228. Thorium-230 and 

thorium-228 have very high specific activities (rates of radioactive decay) relative to thorium-232. 

Therefore, total thorium is largely a measurement of thorium-232 (Plates E-15 and E-16). because 

thorium-230 and thorium-228 are only a small weight fraction of total thorium at the FEMP. 

2 1  

28 

29 

Y) 

Discrepancies between the total thorium isoconcentration maps (E-I7 and E-18) and the thorium-232 

maps (E-15 and E-16) are due to differences in the detection limits for each analysis, and in the 

31 
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number wells samples for each analysis. 
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. 
Thorium-232 

Thorium-232 in unfiltered samples has a 95th percentile background concentration of 0.34 pCiL and 

background values that range from 0.2 to 0.34 pCiL (Table E.0-1). Thorium-232 was not detected 

in filtered samples collected to determine background; consequently, any detection of thorium-232 is 

0 
_ -  

considered an above-backgrouid concentration for filtered samples. - - _ _  

Thorium-232 was detected in unfiltered samples at above-background concentrations m 53 of 192 

wells (28 percenG and had a maximum concenaation o f  -1 1.5 pCiL;-thorium-232 was-detected -in 

filtered samples at above-background concentrations in 14 of 147 wells (10 percent) and had a 

maximum concentration of 10 pCiL (Table E.1-1). Thus, thorium-232 was detected less frequently 

in filtered samples relative to unfiltered samples. This observation is consistent with trends seen in 

- -  - -  - ._ - - - - - ~ 

- - 

' most of the other inorganic and radiological parameters. 

Plates E-15 and E-16 are isoconcentration maps of thorium-232 concentrations in unfiltered and 

filtered perched groundwater samples, respectively, based on the 1993 data set. Plates E-15 and E16 

show that elevated concentrations of thorium-232 in perched groundwater are localized and isolated. 

1 - 5 ~  concentration of thorium-232 in perched groundwater was 11.5 pCi/L detected in 

: located just south of the solid waste landfill. High thorium-232 concentrations were also 

.+.>A In Well 1149 (1 1.3 pCi/L) located below Plant 6. Adjacent wells in this area also have 

above two times background. Another area where thorium-232 was 

detected at concentrations greater than two times background was below Plant 213, where the highest 

concentration is in Well 1212 (4.2 pCi/L). Thorium-232 was also detected in multiple adjacent wells 

south of Plant 6 near the heavy equipment building; however, these concentrations are from 

nonvalidated samples. 

Isolated monitoring wells yielded elevated concentrations of thorium-232 above two times background 

in the unfiltered data. They included: Well 1934 (2.6 pCi/L) located on the south side of the lime 

sludge ponds; Well 1195 (3.4 pCi/L) and Well 1232 (3.3 pCi/L) located in Plant 2/3; and Well 1508 

(2.8 pCi/L) located in the fire training area. . ., 
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In the filmed data, elevated concentrations of thorium-232 above two times backgfound were detected 

in isolated wells near: the fire training area (Well 1890 at 1.2 pCi/L); near Plant U3 (Well 1226 at 

1.0 pCi/L); and below Plant 6 (Well 1148 at 10 pCi/L). 
- -  

Radium-228 

Radium-228 in unfiltered samples has a 95th percentile background concentration of 3.0 pCiL and 

background values that range from 1.9 to 5.2 pCi/L uable E.0-1). Radium-228. in filtered samples 

has a 95th percentile background concentration of 2.2 pCi/L. Background was determined on only 

one filtered sample. 

Radium-228 was detected in unfiltered samples at above-background concentrations in 32 of 190 wells 

(17 percent) and had a maximum concentration of 219 pCi/L; radium-228 was detected in filtered 

samples at above-background concentrations in 26 of 153 wells (17 percent) and had a maximum 

concentration of 16 pCiL (Table E.1-1). Thus, radium-228 was detected less frequently in filtered 

samples relative to unfiltered samples. This observation is consistent with trends seen in most of the 

other radiological and inorganic parameters. 

Plates E-19 and E-20 are isoconcentration maps of radium-228 concentrations in unfiltered and 

filtered perched groundwater samples, respectively, based on the 1993 data set. Radium-228, a 

progeny of thorium-232, was found in unfiltered samples at concentrations greater than two times 

background in perched water. The maximum concentration detected in the unfiltered samples was 

from We11 1148 (219 pCi/L) located below Plant 6. Detections in multiple adjacent wells were 

observed northeast of the Plant 1 pad. The maximum concentration detected here was 8.7 pCi/L in 

Well 1336. 

Radium-228 was detected at above two times background in unfiltered groundwater samples from a 

few isolated wells throughout the site including Well 1786 (14.4 pCi/L) near the Plant 9 sump (91); 

Well 1892 (23.7 pCi/L) near the K-65 silos; and Well 1733 (6.4 pCi/L) southeast of the production 

area. Some of these are > 10 times background. This is not natural variation. 

Concentrations of radium-228 greater than two times background were found in multiple wells in the 

filtered samples with the maximum concentration found in Well 1161 (16 pCi/L). Adjacent wells 

(1 152 and 1160) near Plant 6 also had elevated filtered concentrations of 7.2 and 6.5 pCi/L, 
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respectively. A second area where radium-228 was also detected in multiple adjacent wdls was near 1 

Waste Pit 6 (W6) with the maximurn concentration found in Well 1080 (10.4 pCi/L). other isolated 2 

detections of radium-228 were observed in the waste pit area.. 
. __ - 

- _  
Rgdium-228 W& detected at akiie-two-timeS b-Wground in filtered groundwater samples from-a few-- - - 

isolated wells throughout the site including: Well 1425 (10.1 pCi/L) near the Plant 9 sump (91); 

- -- 

h 

Well 1332 (8.5 p a )  near the KC-2 warehouse; Well 1010 (9.0 pCi/L) just west of the Plant 1 

(5.5 pCi/L) south of the pilot plant. 

7 

- - 
pad; Well 1008 (1 1.5 pCi/L) south of the b i o d e ~ ~ ~ c a t ~ n s u r g e l a g o o ~ ~ S C ) - a n d  Well 1523 

~ - -  -- 

9 

IO . .  

Thorium-228 

Thorium-228 in unfiltered samples has a 95th percentile background value of 1.6 pCiL and 

background values that range from 0.23 to 1.62 pCiL (Table E.Orl). Thorium-228 in filtered 

samples has a 95th percentile background value of 0.1 pCi/L. Background for filtered samples was 
determined from only one sample. 

Thorium-228 was detected in unfiltered samples at above-background concentrations in 19 of 

192 wells (10 percent) and had a maximum concentration of 14 pCi/L (Table E.1-1). Thorium was 

detected in filtered samples at above-background concentrations in 22 of 146 wells (15 percent) and 

had a maximum concentration of 10 pCi/L. As is typical of most other inorganic and radiological 

parameters analyzed for at the FEMP, thorium-228 was detected at lower concentrations in filtered 

samples than in unfiltered samples. 

Plates E-21 and E-22 are isoconcentration maps of thorium-228 concentrations in unfiltered and 

filtered perched groundwater samples, respectively, based on the 1993 data set. Thorium-228 is a 

progeny of thorium-232 and so the occurrence of thorium-228 is associated with the presence of 

thorium-232. Isolated occurrences of thorium-228 above three times background in unfiltered 

samples of perched groundwater were observed in the production area. The maximum concentration 

of thoriurn-228 was in Well 1952 (14 pCi/L) at the south edge of the solid waste landfill. 

Thorium-228 was also detected in Well 1197 near Plant 213 at 6.0 pCi/L and Well 1161 near the 

Plant 6 slug pickling area (61) at 5.3 pCi/L. Thorium-232 was also detected in these same general 

areas. 
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Thorium-%i8 was observed above 1 pCVL in filtered samples in six isolated wells within the 

production area including two wells below Plant 6. Thorium-228 was also detected in two wells in 

the Plant 2/3 area, Well 1154 (1.0 pCi/L) and Well 1242 (2.6 pCi/L). The maximum concentcation 

in this area is in Well 1148 (10.0 pCi/L). Thorium-228 in filtered samples was detected in two wells 

near the wastes pits, Well 1776 (3.7 pCi/L), and Well 1836 (1.3 pCi/L). 

_ -  

E. 1.1.3 Fission Produ cts 

Strontium-90 

Strontium-90 in unfiltered samples has a 95th percentile background concentration of 2.0 pCi/L 

(Table E.0-1). Strontium-90 was detected in only one unfiltered background sample. Filtered 

background samples were not analyzed for strontium-90; consequently, any detection is considered an 
above-background concentration for filtered samples (Table E.0-1.) 

Strontium-90 was detected in unfiltered samples at above-background concentrations in 7 of 112 wells 

(6 percent) and bad a maximum concentration of 7.68 pCi/L (Table E.1-1). Strontium-90 was 

detected in filtered samples in 9 of 49 wells (1 8 percent) and had a maximum concentration of 

5 pCi/L (Table E.1-1). 

Strontium-90 is a fission product which entered the FEMP as part of the feed materials from reactor 

returns. Strontium-90 was not found at substantially elevated concentrations and associated 

production activities were not wide-spread across the FEMP. Plates E-23 and E-24 are 

isoconcentration maps of unfiltered and filtered perched groundwater samples, respectively, based on 

the 1993 data set. Strontium-90 was detected at above-background concentrations in unfiltered 

groundwater samples in adjacent wells near the waste pits where the maximum detection was in 

Well 1076 (5.3 pCi/L). 

Strontium-90 was also detected in a few isolated wells throughout the production area at above- 

background concentrations in the unfiltered groundwater. The maximum strontium-90 detection was 

in Well 1149 (7.68 pCi/L) near the Plant 6 slug pickling area (61). Strontium-90 was also detected in 

Well 1042 (3.5 pCi/L) near the lime sludge ponds. 

Strontium-90 was detected in filtered samples at concentrations greater than 1 pCi/L from six isolated 

wells throughout the site. Strontium-90 was detected just west of Plant 7 in Wells 1150 and 1154 
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(3.6 and 3.19 pCi/L, respectively). Strontium-90 was detected in filtered samples from Well 1148 

(5.0 pCi/L) near the Plant 6 slug pickling area (6J) and from Well 1838 (1.32 pCi/L) near the waste 

pits. Well 11068 (1.2 pCi/L) near the K-65 silos and Well 11032 (1.33 pCi/L) near the South Field 

also had elevated concentrations of strontium-90. 

I 

-4 

4 

- -  

a 
- - s- - - -  

Elevated concentrations in isolated wells suggests that strontium-90 contamination may be due to site 

activities; however, measurements which are near both the background levels and the analytical 

detection limit may be inaccurate or represent background variations. 

n 

7 

s - - -  - . . - - .  ~- _ . ~  - - - -  - - - - .. -~ - ~ ...~ - _ _  _. -. . . . .- - .- ~ 

0 

Technetium-99 10 

Like strontium-90, technetium-99 is a fission product created in nuclear reactors. 

entered the FEMP as a contaminant in reactor returns (Le., uranium returned for further processing 

radioactive fission and reactor products). The reactor returns entered the FEMP as feed material. 

Processing of the feed material in the refinery to purify the uranium would have left most of the 

Technetium-99 11 

12 

after it has been exposed in a nuclear reactor and reprocessed to remove the majority of highly 13 

I4 

15 

technetium-99 in the raffinate. Technetium-99 contamination may be in those areas used to handle, 16 

process or store raffinate. a 
Technetium-99 in unfiltered samples has a 95th percentile background concentration of 30 pCi/L and 

background values that range from 30 to 49.3 pCi/L (Table E.0-1). Technetium-99 in filtered 

samples has a 95th percentile background concentration of 30 pCi/L. Background was established for 

filtered data from one sample. 

Technetium-99 was detected in unfiltered samples at above-background concentrations in 55 of 170 

wells (32 percent) and had a maximum concentration of 6130 pCi/L; technetium-99 was detected in 

filtered samples at above-background concentrations in 45 of 138 wells (33 percent) and had a 

maximum concentration of 2670 pCi/L (Table E. 1-1 ) .  Technetium-99 generally forms a negatively 

charged oxide complex which does not sorb well on the perched aquifer material. Therefore. the 

filtered data is considered representative of technetium-99 contamination and the following discussion 

focuses on the filtered data. 
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Plates E-25 and E-26 are isoconcentration maps of technetium-99 in unfiltered and filtered perched 3? 

groundwater samples, respectively. based on the 1993 data set. High concentrations of technetium-99 33 
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were, as anticipated, found in the vicinity of Plant 2/3 where refmery operations were conducted. 

Other areas with elevated technetium-99 concentrations included Waste Pit 6 (W6) and two wells just 

west of the BSL. The maximum concentration in each of these three areas is 1680 p C i h  m 
Well 1236, 81.4 pCi/L in Well 1082, and 248 pCi/L in Well 1846. 

- -  

Elevated concentrations of technetium-99, up to 2130 pCi/L, were also found beneath Plants 6 and 9 

near the metal pickling areas. These facilities were not used to handle, process or store raffinates. It 

is likely that the uranium extraction process was not fully effective in removing technetium-99 from 
uranium-bearing feed materials and the resultant uranium metal product of the FEMP also contained 

technetium-99 contamination. 

Other areas which exhibited elevated concentrations of technetium-99 in filtered samples include: the 

sewage treatment plant (maximum detection in Well 1444 of 1610 p C i )  which, until the late 1980s, 
processed liquid effluent from the general sump before discharge to the Great Miami River; the fire 

training area (63.1 pCi/L)); two wells at the north end of the Plant 1 storage pad with a maximum of 

68.2 pCi/L; and two isolated detections in Well 11071 (60.8 pCi/L) west of the Plant 1 storage pad 

and in Well 1869 (52.9 pCi/L) south of the service building. Other isolated detections were no 

greater than 35 pCi/L. 

Cesium-137 

Cesium-137 was not detected in unfiltered background samples. and was not analyzed for in filtered 

background samples; consequently, any detection in unfiltered and filtered samples was considered an 
above-background concentration. Cesium-137 was detected in filtered samples in 4 of 49 wells 

(8 percent) and had a maximum concentration of 20 pCi/L (Table E.1-I). Cesium-137 was detected 

in unfiltered samples from 4 of 114 (4 percent), also with a maximum concentration of 20 pCi/L 

(Well 1012, south of the K-65 silos). 

Plate E-27 is a isoconcentration map of cesium-137 concentrations in filtered perched groundwater 

samples based on the 1993 data set. Cesium-137 was detected only in a few filtered groundwater 

samples from isolated wells throughout the site. in Well 1779 (20 pCi/L) near Plant 2/3; in 

Well 1148 (20 pCi/L) near the Plant 6 slug pickling area; in Well 1890 (20 pCi/L) near the fire 

training area; and i n  Well 11067 (5.70 pCi/L) near the sewage treatment plant. These were isolated 

detections and nearby wells did not have elevated detections of cesium. 
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Ruthenium- 106 

Forty-one filtered and 109 unfiltered perched groundwater samples from FEMP Type 1 wdls were 

analyzed for ruthenium-106. None of the perched groundwater samples yielded a positive detection. 
- -  

E. 1.1.4 Activation Products 

Plutonium 

Plutonium was introduced to the FEW as a contaminant in uranium recycle materials. 
- - - 

The table of plutonium-238 and plutonium-239/240 concentrations in perched groundwater each show 

positive detections of plutonium at levels less than or equal to 1.0 pCiL flable El-1). 

Plate E-28 is an isoconcentration map of plutonium-239/240 in filtered perched groundwater samples 

based on the 1993 data set. Plates E-29 and E-30 are contour maps of plutonium-238 concentrations 

in unfiltered and filtered perched groundwater respectively. 

Plutonium-239/240 was detected in the following wells in filtered and unfiltered samples: Well 1148 

(1.0 pCi/L) below Plant 6; Well 1167 (0.5 pCi/L) near Plant 7; Well 1779 (1.0 pCi/L),' Well 1783 

(1 pCi/L) and Well 1784 (1 pCi/L) near Plant 2/3; and Well 1890 (1 .O pCi/L) near the fire training 

area. 

Plutonium-238 was detected in Monitoring Well 1890 (1.0 pCi/L) by the fire training area, Well 1148 

(1.0 pCi/L) located in Plant 6, Wells 1213 (0.9130 pCi/L), 1779 (1.0 pCi/L), 1783 (1 pCi/L), 

1784 (1  pCi/L) located near Plant 2/3, and Well 1842 (0.7437) near Plant 6. 

The measured plutonium concentrations were all at low levels near the analytical detection limit. All 

of the data were qualified as estimated or could not be validated. Consequently, the data may be 

inaccurate and are not necessarily indicative of plutonium contamination. 

Ne~tuniurn-237 

Neptunium-237 in unfiltered perched groundwater samples had a 95th percentile background value of 

0.25 pCi/L, and background values range from 0.043 to 0.25 pCi/L (Table'E-0-1). No'analyses were 

performed for neptunium-237 in filtered background samples so any detection is considered an 

above-background concentration. e .  
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Neptunium-237 was detected in unfiltered samples at abovebackgrod concentrations in 
1 of 106 wells (< 1 percent); with a concentration of 0.625 pCi/L in Well 1887, located near the fire 

training area (Table El-1). Neptunium-237 was detected in filtered samples in 7 of 36 wells 

(19 percent) and had a maximum concentration of 1.97 pCi/L. 
- -  

Plate E-31 is an isoconcenaation map of neptunium-237 concentrations in filtered perched 

groundwater samples based on the 1993 data set. Detections of neptunium-237 were observed in the 

vicinity of the waste pits, the K-65 silos, near Plant 7, below Plant 6, and near the fire training area. 

The maximum detection of neptunium-237 was in Well 1167 (1.97 pCi/L) near Plant 7. 

E. 1.2 INORGANIC PARAMETERS 

Contours represent areas of elevated concentrations. 

E. 1.2.1 Aluminum 

Aluminum in filtered samples has a 95th percentile background concentration of 0.123 mg/L and 

background values that range from 0.0375 to 0.123 mg/L flable E.0-1). Aluminum in unfiltered 

samples has a 95th percentile background concentration of 2.29 mg/L and background values that 

range from 0.774 to 2.29 mg/L. 

Aluminum was detected in filtered samples at above-background concentrations in 42 of 196 wells 

(21 percent) and had a maximum concentration of 10.4 mg/L; aluminum was detected in unfiltered 

samples at above-background concentrations in 103 of 174 wells (59 percent) and had a maximum 

concentration of 10,500 mg/L (Table E. 1-1). As is typical of most inorganic parameters at the 

FEMP, aluminum was detected less frequently and at lower concentrations in filtered samples than in 

unfiltered samples. 

Plates E-32 and E-33 are contour maps of aluminum concentrations in unfiltered and filtered perched 

groundwater samples, respectively. based on the 1993 data set. 

Aluminum was detected at above-background concentrations in filtered groundwater samples in 

multiple adjacent wells at the fire training area (73) and below Plant 6 with maximum concentrations 

in Well 1890 (1.49 mg/L) and Well 1149 (4.6 mg/L), respectively. Aluminum detections also 

occurred in isolated wells throughout the site; e.g.. at 30 times background in Well 1357 
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(10.40 mg/L) near the NFS UNH tanks @E), Well 1786 (4.55 mgL) near the Plant 9 sump (91), 

Well 1443 (3.48 mg/L) near the sewage treatment plant. @ 
2 

_ -  
Data from unfiltered samples suggest large plumes of aluminum contamination in the perched 

groundwater across theentire site (Plate-E-32). However, aluminum is a primary constituent of the 

natural soil matrix and perched groundwater wells typically yield turbid water that carries significant 

clay- and silt-size particles. The relatively high concentrations of aluminum in many unfiltered 

J 

5 

6 

_ _  

- - - - - - - - - - - - - - - - _ _  _ _  - _ _  - - - - - - - - _ _  _ _  - _  - - - - - - - - - 
samples are probably due to 'this high turbidity and are not conclusive indicators of elevated dissolved 8 

contaminant concentrations in groundwater, making filtered samples the best indicator of groundwater 0 

conditions. 10 

I1 

Elevated concentrations in filtered samples from multiple adjacent wells and isolated wells suggest that 12 

aluminum contamination is due to site activities; however, detections that are less than two times 

background may be due to the natural variability in background concentration. 
13 

14 

1s 

E. 1.2.2 Antimony 16 

17 Antimony in filtered samples has a 95th percentile background concentration of 0.0272 mg/L and 

background values that range from 0.0141 to 0.0272 mg/L (Table E.0-1). Antimony was not 

detected in unfiltered samples collected to determine background; consequently, any detection of 

antimony is considered an above-background concentration for unfiltered samples. 

18 
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21 

Antimony was detected in filtered samples at above-background concentrations in 19 of 192 wells 

(10 percent) and had a maximum concentration of 0.0987 mg/L; antimony was detected in unfiltered 

samples in 21 of 173 wells (12 percent) and had a maximum concentration of 0.135 mg/L 

(Table E.1-I). As is typical of most inorganic parameters at the FEMP, antimony was detected less 
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25 

frequently and at lower concentrations in filtered samples than in unfiltered samples. 26 

27 

Plates E-34 and E-35 are contour maps of antimony concentrations in unfiltered and filtered perched 

groundwater samples,,respectively, based on the 1993 data set. 
2R 

lo 
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Antimony was detected at above-background concentrations in filtered groundwater samples in 

multiple adjacent wells in only one area near the K-65 silos; a maximum concentration of 0.987 mg/L 
31 
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was measured in Well 1615 near the silos. Antimony was also detected above background in isolated 33 
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I c,'" wells near the waste pits and Plant 2/3; concentrations in these areas range from a minimum of 

0.051 mgL to a maximum of 0.077 mg/L in Well 1060 near the waste pits. 

_- - 

Unfiltered groundwater samples show elevated detections of antimony in only a few wells throughout 

the site; detections occur near the waste pits and Plant 2/3 and south of the fire training area. 
Maximum concentrations of antimony were detected in Well 1332 (0.135 mg/L) and Well 1645 

(0.079 mgk). 

Elevated concentrations in filtered samples from multiple adjacent wells suggest a plume of antimony 

present in the perched groundwater near the K-65 silos. Additionally, antimony detections from wells 

near the waste pits and near Plant 2/3 are probably also due to site activities; however, detections 

that are less than two times background value may be due to the natural variability in background 

concentration. 

E. 1.2.3 Arsenic 

Arsenic in filtered samples has a 95th percentile background concentration of 0.122 m g L  and 

background values that range from 0.0042 to 0.122 mg/L (Table E.0-1). Arsenic in unfiltered 

samples has a 95th percentile background concentration of 0.0194 mg/L and background values that 

range from 0.0031 to 0.0194 mg/L. 

Arsenic was detecred in filtered samples at above-background concentrations in 1 of 202 wells 

(0.5 percent) at a concentration of 0.191 mg/L; arsenic was detected in unfiltered samples at above- 

background concentrations in 7 of 174 wells (4 percent) and had a maximum detected concentration of 

0.432 mg/L (Table El-1). As is typical of most inorganic parameters at the FEMP, arsenic was 

detected less frequently and at lower concentrations in filtered samples relative to unfiltered samples. 

Plate E-36 is a map of arsenic concentrations in filtered perched groundwater based on the 1993 data 

set. Arsenic was detected above background in one well in the filtered perched groundwater. This 

well is located in the waste pit area (Well 1644) and has a value of 0.191 mg/L. 

Unfiltered data show arsenic detections in two wells located in the waste pit area. Wells 1024 and 

1644 have arsenic concentrations of 0.069 and 0.313 mg/L, respectively. Arsenic was also detected 

above background in Wells 1189 and 1229 (0.101 and 0.023 mg/L, respectively) near Plant 2/3. The 
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highest concentration 

nonvaiidated sample. 

5-7 uo 
in the unfiltered data was in Well 1342 (0.432 mg/L); however, this is a 

_ -  
Elevated concentrations in filtered samples from wells in the waste pit area and wells in the unfiltered 

perched groundwater near Plant 2/3 are due to site activities; however, detections that are less than 

two times background may be due to the natural variability in background concentration. 

. _  

- - -  - - - - - --  - - - - - - _ _  _ _  - - - 
E. 1.2.4 Barium 

Barium in filtered samples has a 95th percentile background concentration of 0.451 mg/L and 

background values that range from 0.0334 to 0.452 mg/L (Table E.0-1). Barium in unfiltered 

samples has a 95th percentile background concentration of 0.454 mg/L and background values that 

range from 0.0486 to 0.454 mg/L. 

Barium was detected in filtered samples at above-background concentrations in 2 of 202 wells 

(1 percent) and had a maximum concentration of 0.589 mg/L; barium was detected in unfiltered 

samples at above-background concentrations in 149 of 174 samples (86 percent) and had a maximum 

detected concentration of 3.35 mg/L (Table E. 1-1). As is typical of most inorganic parameters 

analyzed for at the FEMP, barium was detected less frequently and at lower concentrations in filtered 

samples than in unfiltered samples. 
@ 

Plate E-37 is a map of barium concentrations in filtered perched groundwater based on the 1993 data 

set. Barium was detected in the filtered groundwater samples at Well 1149 (0,589 mg/L). 

Barium was also detected at above-background concentrations in five wells in the unfiltered 

groundwater samples. These were isolated detections and nearby wells did not have elevated 

concentrations of barium. Because barium is a constituent of the natural soil matrix and perched 

groundwater wells typically yield turbid water that carries significant clay- and silt-size particles, 

barium detected at above background in unfiltered samples is probably due to high turbidity. 

Elevated concentrations in unfiltered samples are not conclusive indicators of elevated dissolved 

contaminant concentrations in groundwater, making filtered samples the best indicator of groundwater 

conditions. 

i 

3 

4 

5 

6 

__ __ 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

W 

21 

22 

n 

24 

2% 

26 

21 

28 

r, 

XI 

31 

32 

E.l-17 



FEMP-OSRW DRAFT 
June23. 1994 

Elevated concentrations in one filtered sample may be due to site activities; however, this detection is 

less than twice background and may be due to the natural variability in background comzUrations. 

_ -  

E. 1.2.5 Bervllium 

Beryllium in filtered samples has a 95th percentile background concentration of 0.0018 mg/L and 

background values that range from 0.001 to 0.0018 mg/L (Table E.0-1). Beryllium was not detected 

in unfiltered samples collected to determine background; consequently, any detection of beryllium is 

considered an above-background concentration for unfiltered samples. 

Beryllium was detected in filtered samples at above-background concentrations in 13 of 192 wells 

(7 percent) and had a maximum concentration of 0.0343 mg/L (Table E.1-1). Beryllium was detected 

in unfiltered samples in 30 of 173 wells (17 percent) and a maximum detected concentration of 

0.0231 mg/L. As is typical of most inorganic parameters analyzed for at the FEMP, beryllium was 

detected less frequently and at lower concentrations in filtered samples than in unfiltered samples. 

Plate E-38 is a contour map of beryllium concentrations in filtered perched groundwater samples 

based cm the 1993 data set. Beryllium was detected in filtered groundwater in a few isolated wells at 

ms greater than two times background. Beryllium was detected in Wells 1148 and 1149 

v : B  at 0.005 and 0.0343 mg/L, respectively; in Well 1786 below Plant 9 at 0.006 mg/L; 

.+" :*; %jells 1209 and 1232 below Plant 2/3 at 0.005 and 0.006 mg/L, respectively. 

/-- Plant 2/3, in the vicinity of Plants 6 and 9 and the fire training area. However, beryllium is found as 

Unfiltered data suggest small plumes of beryllium contamination in the perched groundwater below 

a trace constituent in the natural soil matrix and perched groundwater wells typically yield turbid 

water that carries significant clay- and silt-size particles. The higher concentrations of beryllium in 

many of the unfiltered samples are probably due to this high turbidity and are not conclusive 

indicators of elevated dissolved contaminant concentrations in groundwater, making filtered samples 

the best indicator of groundwater conditions. 

Elevated concentrations in filtered samples from isolated wells suggest that beryllium contamination is 

due to site activities; however, detections that are less than two times background may be due to the 

natural variability in background concentrations. 
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E. 1.2.6 Cadmium 

Cadmium in filtered samples has a 95th percentile background concentration of 0.006 mg/L and 

background values that range from 0.006 to 0.007 mg/L (Table E.0-1). Cadmium was not detected 

in unfiltered samples collected to determine background; consequently, any detection of cadmium is 

considered an above-background concentration for unfiltered samples. 

@ 
- -  

. _ .  

Cadmium was detected in filtered samples at above-background concentrations in 17 of 202 wells 

(8 percent) and had a maximum concentration of 0.05 mg/L; cadmium was detected in unfiltered 

samples in 39 of 174 wells (22 percent) and a maximum detected concentration of 0.07 mg/L 

(Table E.1-1). As is typical of most inorganic parameters analyzed for at the FEW, cadmium was 

detected less frequently and at lower concentrations in filtered samples than in unfiltered samples. 

- -. - _  _._ - _ _  _ -  - ~ _ _ ~  - _ _ _ _  _ _  - _ _  - __ _ _ ~ _  - - . -  

Plate E-39 is a contour map of cadmium concentrations in filtered perched groundwater samples based 

on the 1993 data set. Cadmium was detected in adjacent Wells 1768, 1075, and 1025 neaf the waste 

pit area at above-background concentrations in filtered groundwater at a maximum concentration of 

0.050 mg/L, which is about eight times background. Cadmium was also detected at above- 

- 

background concentrations in three wells near the K-65 silos (Wells 1032, 1615, and 1617) at a 

. concentration of 0.023 mgL in Well 1615. 

, , b . L t ~ ~ n s  of cadmium occurred in two isolated wells at above-background concentrations in filtered 

les in Well 1232 below Plant 213 (0.01 1 mg/L) and Well 1124 northeast of the 

production area (0.007 mgL). 

Data from unfiltered samples suggest cadmium contamination in many isolated wells across the entire 

site. However, cadmium is found as a trace constituent in the natural soil matrix, and perched 

groundwater wells typically yield turbid water that carries significant clay- and silt-size particles. The 
larger apparent extent and higher concentrations of cadmium in the unfiltered samples are probably 

due to the higher turbidity in the unfiltered samples and are not conclusive indicators of elevated 

dissolved contaminant concentrations in groundwater, making filtered samples the best indicators of 

ground water conditions. 
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Elevated concentrations in filtered samples from wells near the waste pits and the K45 silos suggest 

that cadmium COllmmMtl ' 'on is due to site activities; however, detections that are less than two times 

background may be due to the natural variability in background concentrations. 
i 

4 

E. 1.2.7 Calcium 5 

Calcium in filtered samples has a 95th percentile background concentration of 131 mg/L and 6 

background values that range from 74.4 to 155 mg/L (Table E.0-1). Calcium in.unf3tered samples 7 

has a 95th percentile background concentration of 172 mg/L and background values that range from 8 

81.1 to 172 mg/L. 9 

Calcium was detected in filtered samples at above-background concentrations in 95 of 204 wells 

(47 percent) and had a maximum concentration of 1800 mg/L (Table E.1-1); calcium was detected in 

unfiltered samples at above-background concentrations in 99 of 176 wells (56 percent) and had a 

maximum detected concentration of 4580 mg/L (Table E.1-1). As is typical of most inorganic 

parameters at the FEMP, calcium was detected less frequently and at lower concentrations in filtered 

samples than in unfiltered samples. 
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Plate E 4 0  is a contour map of calcium concentrations in filtered perched groundwater samples based 

on the 1993 data set. In filtered perched groundwater, plumes of above-background calcium 

concentrations in multiple adjacent wells are present throughout the entire site. Calcium was detected 

at concentrations above four times background in samples from waste pits (W3). near the K-65 silos, 

and below the Plant 6 slug pickling area (a). The maximum concentrations detected at these areas 

are in Well 1075 (1800 mg/L), Well 1615 (500 mg/L), and Well 1149 (841 mg/L), respectively. 

Calcium was detected at greater than 1.5 times background in samples from wells below Plant 1, 

Plant 2/3, Plant 9, the area north of the maintenance building, the coal pile, and wells near the waste 

pits. The maximum concentrations detected in these areas are in Well 1361 (264 rng/L), Well 1214 

(263 mg/L), Well 1423 (347 mg/L), Well 1299 (203 rng/L), Well 1287 (303 mg/L), and Well 1078 

(3 10 mg/L), respectively. Calcium was detected at above-background concentrations in isolated wells 
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throughout the site at 1.5 times background; e.g.. at Well I136 near Plant 213 (208 mg/L) and 

Well 1270 near the laboratory (329 mg/L). 
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Data from unfiltered samples suggest large plumes of calcium contamination in the perched 32 

groundwater across the entire site. However, calcium is a primary constituent of the natural soil 
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matrix and perched groundwater wells typically yield turbid water that carries significant chy- and 

silt-size particles. The relatively high concentrations of calcium in many unfiltered samples are ? 

probably due to this high turbidity and are not conclusive indicators of elevated dissolved cornaminant 1 

concentrations in groundwater, making filtered samples the best indicator of groundwater conditions. 

Elevated concentrations in filtered samples from multiple adjacent wells suggest that plumes of 

calcium contamination are present in the perched groundwater near the waste pits, the K-65 silos. the 

Plant 6 slug pickling area, Plant 1,  Plant 2/3, Plant 9, the area north of the maintenance building, and 

the coal pile. It appears that these plumes are due to past site activities. Isolated detections of 

elevated concentrations in filtered samples also suggest contamination due to site activities; however, 

detections that are less than two times background may be due to the natural variability in background 

concentration. 

E. 1.2.8 Chromium 

Chromium in filtered samples has a 95th percentile background concentration of 0.034 mg/L and 

background values that range from 0.006 to 0.0345 mg/L (Table E.0-1). Chromium in unfiltered 

samples has a 95th background concentration value of 0.0046 mgk.  Background for unfiltered 

chromium was determined on one sample with a value of 0.0046 mg/L. 

Chromium was detected in filtered samples at above-background concentrations in 27 of 201 wells 

(13 percent) and had a maximum concentration of 0.818 mg/L (Table E.1-1). Chromium was 

detected in unfiltered samples at above-background concentrations in 107 of 174 wells (61 percent) 

and had a maximum detected concentration of 0.82 mgk. As is typical of most inorganic parameters 

analyzed for at the FEMP, chromium was detected less frequently and at lower concentrations in 

filtered samples than in unfiltered samples. 

Plate E41  is a contour map of chromium concentrations in filtered perched groundwater samples 

based on the 1993 data set. Chromium was detected in filtered groundwater in a few isolated wells at 

concentrations above background. Chromium was detected in five wells near Plant 2/3, three wells 
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Data from unfiltered samples suggest large plumes of chromium contarrrmatl ' 'on in the perched 

groundwater across the entire site. However, chromium is found as a trace constitueat in the natural 

soil matrix and perched groundwater wells typically yield turbid water that carries significmt clay- 
and silt-size particles. The larger apparent extent and higher concentrations of chromium in the 

unfiltered samples are likely due to the higher turbidity and are not conclusive indicators of elevated 

dissolved contaminant concentrations in groundwate.r, making filtered samples the best indicators of 

groundwater conditions. 

- -  

Elevated concentrations in filtered samples from isolated wells suggests that chromium contamination 

in the perched groundwater below Plant 2/3, the waste pits, the K-65 silos, Plant 6, and Plant 9 are 

due to site activities; however, detections that are less than two times background may be due to the 

natural variability in background concentration. 

E.1.2.9 Cobalt 

Cobalt was not detected in either filtered or unfiltered samples collected to determine background; 

consequently, any detection of cobalt is considered an above-background concentration. 

Cobalt was detekted in filtered samples in 23 of 192 wells (12 percent) and had a maximum 

concentration of 0.0886 mg/L; cobalt was detected in unfiltered samples in 70 of 173 wells 

(40 percent) and had a maximum concentration of 0.489 mg/L (Table El-1). As is typical of most 

inorganic parameters at the FEMP, cobalt was detected less frequently and at lower concentrations in 

filtered samples than in unfiltered samples. 

Plate E42 is a contour map of cobalt concentrations in filtered perched groundwater samples based 

on the 1993 data set. Cobalt was detected in filtered groundwater in multiple wells near the K-65 
silos and the waste pits. The maximum-concentrations detected in these areas are in Well 1617 

(0.02 mg/L), and Wells 1080 and 1645 (0.01 mg/L) each. Cobalt was also detected in filtered 

groundwater samples from isolated wells across the site. The maximum detected concentration was in 

Well 1149 (0.0886 mg/L) near the Plant 9 sump (91). 

Unfiltered data suggest higher levels of cobalt contamination in the perched groundwater than is seen 

in the filtered-groundwater samples. Because cobalt is found as a trace constituent in the natural soil 

matrix and because perched groundwater wells typically yield turbid water that carries significant clay 
- .  
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and silt size particles, the larger apparent extent and higher concentrations of cobalt in the unfil&red 

samples are likely due to the high turbidity. Therefore, elevated concentrations in unfiltered samples 

are not conclusive indicators of elevated dissolved contaminant concentrations in groundwater, making 

filtered samples the best indicator of groundwater conditions. 
_ -  

Elevated concentrations in filtered samples from multiple wells suggest that cobalt contamination in 

the perched groundwater below the K-65 silos, and the waste pits and in other isolated wells are due 

to site Gvities; however, some of the low detections may be due to background condifions in the 

perched groundwater. 

E. 1.2.10 Comer 

Copper in Ntered samples has a 95th percentile background concentration of 0.019 mgL and 

background values that range from 0.013 to 0.03 mg/L (Table E.0-1). Copper in unfiltered samples 

has a 95th percentile background concentration value of 0.0294 mgL and background values that 

range from 0.0053 to 0.0294 mgL. 

Copper was detected in filtered samples at above-background concentrations in 22 of 202 wells 

(1 1 percent) and had a maximum concentration of 0.298 mgL; copper was detected in unfiltered 

samples at above-background concentrations in 65 of 174 wells (37 percent) and had a maximum 

detected concentration of 1.03 mg/L (Table E. 1-1). As is typical of most inorganic parameters 

analyzed for at the FEMP, copper was detected less frequently and at lower concentrations in filtered 

samples than in unfiltered samples. 

Plate E43 is a contour map of copper concentrations in filtered perched groundwater samples based 

on the 1993 data set. Copper was detected in filtered samples at concentrations above background in 

several areas: three wells near Plant 2/3; three wells near the waste pits; two wells near the K-65 
silos; and in isolated wells near Plant 6, Plant 9, and Plant 4. Copper concentrations range from 

0.02 mg/L in Wells 1076 and 1077 near the waste pits to 0.298 mg/L in Well 1324 near the Plant 9 

sump (91). 

Data from unfiltered samples suggest large plumes of copper contamination in the perched 

groundwater below Plant 2/3. near the pilot plant. and in the vicinity of Plant 6. However, copper is 

found as a trace constituent in the natural soil matrix and perched groundwater wells typically yield 
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turbid water that carries significant clay- and silt-size particles. The relatively high concentrations of 

copper in the unfiltered samples are likely due to the higher turbidity and are not conclusive indicators 

of elevated dissolved contaminam concentrations in groundwater, making filtered samples the best 

indicator of groundwater conditions. 
- -  

Elevated concentrations in filtered samples were detected in isolated wells in the perched 

groundwater. These above-background detections suggest that copper contamination below Plant 2/3, 

near the waste pits;the K-65 silos, and Plants 6, 9, and 4 are due to site activities; however, 

detections that are less than two times background may be due to the natural variabiiity in background 

concentration. 

E. 1.2.11 Cvanide 

Cyanide was not detected in either filtered or unfiltered samples collected to determine background; 

consequently, any detection of cyanide is considered an above-background concentration. 

Cyanide was detected in unfiltered samples in 15 of 208 wells (7 percent) and had a maximum 

concentration of 0.5519 mgL, filtered cyanide data was collected but a discussion of this data is 

inappropriate flable E. 1-1). 

Plate E44 is a contour map of cyanide concentrations in unfiltered perched groundwater samples 

based on the 1993 data set. Although few detections were noted in the unfiltered samples, cyanide 

was detected in three wells near the K-65 silos and in two wells near the Plant 9 sump (91). Isolated 

detections of cyanide were found below Plant 2/3 and near the waste pits. Cyanide concentrations 

range from 0.004 mg/L in Well 1208 to 0.5519 mg/L in Well 1233, both near Plant 2/3 (the location 

of this well is not shown on the contour map). 

Detections of cyanide in unfiltered samples from isolated wells in the perched groundwater suggest 

that cyanide contamination near the K-65 silos, Plant 9, Plant 213, and near the waste pits is due to 

site activities. 

E.1.2.12 iron 
Iron in filtered samples has a 95th percentile background concentration of 3.58 mg/L and background 

values that range from 0.0467 to 4.9 mg/L (Table E O - I ) .  Iron in unfiltered samples has a . 
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95th percentile background concentration of 5.5 mg/L and background values that range from 0.249 i 0 to6.35mgL. 

_ -  

Iron was detected in filtered samples at above-background concentrations in 11 of 203 wells 

1 

J 
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at above-background concentrations in 99 of 174 wells (57 percent) and had a maximum concentration h 

of 1 1 10 mg/L (Table E. 1-1). As is typical of most inorganic parameters at the FEW, iron was 

detected less frequently and at lower concentrations in filtered samples than in unfiltered samples. 

7 
____ _ _ _ _ _ _ _  _ _  - _ _ _  _ _  _ _ ~ _ _ _  _ _ _ ~ _ ~  __  _ _  - - _ _  - _ _ _  - - _ _  

Plate E45 is a contour map of iron concentrations in filtered perched groundwater samples based on 

the 1993 data set. Iron was detected at above-background concentrations in multiple adjacent wells in 

the filtered perched groundwater near the NFS UNH tanks (2E), below Plant 1, and near the K-65 
silos. The maximum concentration observed in these areas are in Well 1357 (20.4 mg/L), Well 1345 

(16.1 mg/L), and Well 1617 (20.1 mg/L), respectively. Iron was also detected at above-background 

concentrations in a few isolated wells across the site: in Well 1011 (21.3 mg/L) near the waste pits 

and Well 1443 (6.9 mg/L) near the sewage treatment plant. 

a Data from unfiltered samples suggest large plumes of iron contamination in the perched groundwater 

across the entire site. However, iron is a primary constituent of the natural soil matrix, and perched 

groundwater wells typically yield turbid water that carries significant clay- and silt-size particles. The 

relatively high concentrations of iron in many unfiltered samples are probably due to this high 

turbidity and are not conclusive indicators of elevated dissolved contaminant concentrations in 

groundwater, making filtered samples the best indicator of groundwater conditions. 

Elevated concentrations in filtered samples from multiple wells near the NFS UNH tanks, Plant 1 ,  

and the K-65 silos suggest that iron contamination is due to site activities. Elevated concentrations in 

filtered samples from isolated wells are probably due to site activities; however, detections that are 

less than two times background may be due to the natural variability in background concentrations. 

E.1.2.13 

Lead in filtered samples has a 95th percentile background concentration of 0.0087 mg/L and 

background values that range from 0.0014 to 0.0087 mg/L (Table E.0-1). Lead in ,unfiltered samples 
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has a 95th percentile background concentration of 0.0016 mg/L and background value+ that range 

from 0.0013 to 0.0016 mg/L. 
f 

Lead was detected in filmed s&plk  at above-background concentrations in 5 of 203 wells 4 

(2 percent) and had a maximum concentration of 0.01 14 mg/L; lead was detected in unfiltered 5 

samples at above-background concentrations in 109 of 182 wells (60 percent) and had a maximum n 

concentration of 1.15 mgL (Table E.1-1). As is typical of most inorganic pare-  at the FEMP, 

lead was detected less frequently and at lower concentrations in filtered samples than in unfiltered 

samples. 9 

Plate E 4  is a contour map of lead concentrations in filtered perched groundwater samples based on 

the 1993 data set. Lead was detected in the filtered groundwater samples in one isolated well 

7 

8 

10 * 

11 

12 

(Well 1279, 0.01 14 mgL). 13 

Unfiltered data suggest large plumes of lead contamination in the perched groundwater across the 

entire site. However, lead is a constituent of the natural soil matrix, and perched groundwater wells 

typically yield turbid water that carries significant clay and silt size particles. The relatively high 

concentrations of lead in many unfiltered samples are likely due to the high turbidity and are not 

conclusive indicators of elevated dissolved contaminant concentrations in groundwater, making filtered 

samples the best indicator of groundwater conditions. 

Elevated concentrations in one filtered sample may be due to site activities; however, this detection is 

less than twice background and may be due to the natural variability in background concentrations. 

E. 1.2.14 Maenesium 

14 

15 

16 

Magnesium in filtered samples has a 95th percentile background concentration of 47.8 mg/L and 26 

background values that range from 20.4 to 47.8 mg/L (Table E.0-1). 

samples has a 95th percentile background concentration of 50.7 mg/L and background values that 

Magnesium in unfiltered 27 

. 28 

range from 23.1 to 50.7 mg/L. zo 

a 

Magnesium was detected in filtered samples at above-background concentrations in 97 of 204 wells 31 

(48 percent) and had a maximum concentration of 690 mg/L. magnesium was detected in unfiltered 32 

samples at above-background concentrations in 128 of 176 wells (73 percent) and had a maximum 

E. 1-26 



concentration of 1530 mg/L (Table E.1-1). As is typical of most inorganic parameters at the FEW. 

magnesium was detested less frequently and at lower concentra!ions in filtered samples than in 

1 

@ 
_ -  unfiltered samples. 

- 

Plate E47 is a contour map of magnesium concentrations in filtered perched groundwater samples 

based on the 1993 data set. Plumes of above-background magnesium concentrations are present 
I 

throughout the entire site. Magnesium was detected at concentrations above three times background 

$ 

e 

7 

- -- __  - - - - - - - - - - - ~- - _ _  - - -  _ _  - - _ _  - _ _  - - -  - 

in filtered groundwater samples from wells near the waste pit area, the Plant 6 slug pickling area (a), 

(690 mg/L), Well 1149 (217 mg/L), and Well 1048 (139 mg/L), respectively. Magnesium was 

detected at concentrations twice above background in filtered perched groundwater samples from 

wells near Plant 9, north of the maintenance building, and between Plants 2/3 and 8. 

8 

and near the South Field. The maximum concentrations detected in these areas were in Well 1075 9 

IO 

11 

The maximum 12 

concentrations detected in these areas were in Well 1423 (103 mg/L), Well 1299 (107 mg/L), and 

Well 1235 (98.9 mg/L.), respectively. Additional plumes of concentrations above background are 

found in and west of the sewage treatment plant area, south of the laboratory, near the K-65 silos, 

near the drum bailing area, and in the vicinity of the coal pile, Plant 1 and the Plant 1 storage pad. 

13 

14 

15 

16 

17 e The greater frequency of elevated concentrations of magnesium in unfiltered samples suggests large 

magnesium is a primary constituent of the natural soil matrix and perched groundwater wells typically 

18 

plumes of magnesium contamination in the perched groundwater across the entire site. However, 19 

20 

yield turbid water that carries clay- and silt-size particles. The relatively high concentrations of 

magnesium in many unfiltered samples are probably due to this high turbidity and are not conclusive 

indicators of elevated dissolved contaminant concentrations in groundwater, making filtered samples 

the best indicator of groundwater conditions. 

Elevated concentrations of magnesium in filtered samples of perched groundwater from multiple 

adjacent wells suggest that plumes of magnesium contamination are present in the perched 

groundwater under the waste pit area. Plant 6. the South Field, Plant 9. north of the maintenance 

building, between Plants 2/3 and 8, around sewage treatment plant area, south of the laboratory, near 

the K-65 silos, near the drum bailing area, and in the vicinity of the coal pile Plant 1 and Plant 1 

storage pad. It appears that these plumes are due to past site activities. There are also two isolated 

detections of magnesium at less than two times background in Well 11072 (62.5 mg/L) and 
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Well 1173 (50.4 mg/L) that are probably due to variability in background concentrations; however, 

they may be caused by site activities. 

E. 1.2.15 Manvanese 

Manganese in filtered samples has a 95th percentile background concentration of 0.18 m g L  and 

background values that range from 0.0025 to 0.22 mg/L (Table E.0-1). Manganese in unfiltered 

samples has a 95th percentile background concentration of 0.205 mg/L and background values that 

range from 0.0035 to 0.205 mgL. 

Manganese was detected in filtered samples at above-background concentrations in 95 of 202 wells 

(47 percent) and had a maximum concentration of 35 mg/L; manganese was detected in unfiltered 

samples at above-background concentrations in 130 of 174 wells (75 percent) and had a maximum’ 

concentration of 39.7 m g L  flable E. 1-1). As is typical of most inorganic parameters at the FEMP, 

manganese was detected less frequently and at lower concentrations in filtered samples than unfiltered 

samples. 

Plate E48 is a contour map of manganese concentrations in filtered perched groundwater based on 

the 1993 data set. In filtered samples, manganese was detected at concentrations above background 

throughout much of the production area. Manganese levels ranged from background concentrations to 

a maximum concentration almost 200 times background (35.00 mg/L in Well 1075) in the waste pit 

area. A large plume of elevated manganese concentrations is present below Plant 1 ,  the Plant 1 pad, 

and the Plant 1 thorium warehouse (67) where the maximum concentration was above 50 times 

background (9.03 mg/L in Well 1342). Additional areas with manganese concentrations in multiple 

adjacent wells are in the vicinity of the KC-2 warehouse, the fire training area, under Plant 9, near 

the K-65 silos. and in the hot raffinate building area. The maximum concentrations detected in these 

areas, that all exceed three times background, are in Well 1332 (2.83 mg/L), Well 1508 (1.47 mg/L), 

Well 1786 (0.96 mg/L), Well 1617 (0.62 mg/L), and Well 1223 (0.73 mg/L), respectively. 

Areas where manganese is detected in filtered samples from isolated wells at concentrations above 

three times background are the South Field (0.74 mg/L in Well 1020), south of the laboratory 

(0.82 mg/L in Well 1270), north of the pilot plant (2.55 mg/L in Well 1239), in the Weston trailer 

area in the northwest comer of the site (1.30 mg/L in Well 101 l ) ,  and in the sewage treatment plant 
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area (0.80 mg/L in Well 1443). Isolated OcCuTrences of manganese at concentrations just above 

background are observed throughout the site. 
I a 

_ -  
The greater frequency of elevated concentrations and higher concentrations of manganese from 

- unfiltered samples suggests large plumes of manganese contamination in the perched groundwater 5 

across the entire site. However, manganese is a constituent of the natural soil matrix and perched (I 

groundwater wells typically yield turbid water that carries significant clay- and silt-size particles. The 

relatively high concentrations of mangan-eie iii many unfilk%i-sampl& are probably due to this high 

turbidity and are not conclusive indicators of elevated dissolved contaminant concentrations in 

groundwater, making filtered samples the best indicator of groundwater conditions. 

- - -  _ _ - - -  
- _ _  --- 

The plumes of manganese concentrations greater than three times background in the perched 

groundwater near the waste pits, Plant 1, the KC-2 warehouse, the fire training area, under Plant 9, 
near the K-65 silos, in the hot raffinate building area, the South Field, south of the laboratory, north 

of the pilot plant, and in the sewage treatment plant area appear to be the result of site activities. 

Manganese concentrations slightly above background from isolated wells across the site, as well as an 

7 
- -  
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0 
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11 

I2 
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IS 

16 

isolated detection seven times background in a well in the Weston trailer area in the northwest comer 

of the site, may be due to site activities; however, due to their locations, it cannot be ruled out that 
17 @ 18 

they are a result of variability in background concentrations. I9 

20 

E. 1.2.16 Mercury 21 

Mercury in filtered samples has a 95th percentile background concentration of O.OOO4 mg/L 

(Table E.0-1). Background for filtered mercury was determined on one sample with a value of 

O.OOO4 mg/L. Mercury was not detected in unfiltered samples collected to determine background; 

consequently, any detection of mercury in unfiltered samples is potentially an above-background 

n 

23 

u 

2.5 

value. m 

27 

Mercury was detected in filtered samples at above-background concentrations in 4 of 202 wells 

(2 percent) and had a maximum concentration of 0.0018 mg/L (Table E.1-I). Mercury was detected 

in unfiltered samples in 10 of 175 wells (6 percent) and had a maximum concentration of 

2R 

r, 

30 

0.0045 mg/L. 31 
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Plate E49 is a map of mercury concentrations in filmed perched groundwater samples based on the 

1993 data set. In the filtered samples, the maximum mercury concentration was detected in 
Well 1183 (0.0018 mg/L) in the Plant 2/3 area. Two other wells in the Plant 2/3 area had detections 

of mercury; Well 1250 (0.00048 mg/L), and Well 1203 (O.OOO26 mg/L). The three wells mentioned 

above are not shown on the map. An isolated above-background detection of mercury O C C U K ~ ~  near 

the northern FEMP property boundary in Well 1012 (0.0010 mg/L). 

_ -  

Few detections of mercury were noted in unfiltered samples of the perched groundwater. The only 

detections of mercury in multiple adjacent wells w m  in the South Field (O.OOO2 mg/L in Well 11032 

and 0.0004 mg/L in Well 11085). Detections of mercury in isolated wells were in the waste pits, the 

fire training area, Plant 9, north of Plant 8, east of the Plant 6 warehouse, near Plant 2/3, and south 

of the pilot plant. The maximum concentration was detected in Well 1081 in the waste pit area 
(0.O006 mg/L). 

An isolated detection of mercury above two times background was detected in one well near Plant 2/3 

(Well 1183. 0.0018 mg/L). Elevated concentrations in this well may be due to site activities. Other 

~ C ~ ~ E O X I S  less than twice background may simply be due to variability in background concentration. 

:t detected in unfiltered samples from multiple adjacent wells in the South Field and may 

. cxz i~s  site activities in this area. But due to the relatively low concentrations, it cannot be ruled 

tions may be due to variability in background concentrations. Detections of 

mercury in unfiltered samples from isolated wells in the waste pits, the fire training area, Plant 9, 

north of Plant 8, and near Plant 2/3 may also be due to site activities based on their locations. 

Detections of mercury in unfiltered samples from Well 1523 and Well 1152 do not appear associated 

with a source of mercury and may simply be due to variability in background concentrations. 

E. 1.2.17 Molvbdenum 

Molybdenum in filtered samples has a 95th percentile background concentration of 0.017 mg/t. 

Background for filtered molybdenum was determined based on two samples with values of 0.017 and 

0.028 mg/L (Table E.0-1). Molybdenum was not detected in unfiltered samples collected to 

determine background; consequently, any detection of molybdenum is a potentially above-background 

value. 
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Molybdenum was detected at above-background concentrations in filmed samples in 25 of 146 wells I 

(17 percent) and had a maximum concentration of 1.42 mg/L (Table E.1-1). Molybdenum was ? 

detected in unfiltered samples in 27 of 1 1  8 wells (23 percent) and had a maximum concentration of 3 

0.75 mg/L. 4 

- -  

a 
- 

5 - - 

Plate E-50 is a contour map of molybdenum concentrations in filtered perched groundwater based on 

the 1993 data set. Molybdenum was detected in above-background concentrations in filtered samples 

b 

7 

- -  _ _ -  - from multiple adjacent wells south of Plant 2/3, in the waste pit are& and% the vic6iG of theK-65 8 

silos. The maximum concentrations detected in these areas were 0.041 mg/L in Well 1215, 0 

1.010 mg/L in Well 1031, and 0.266 mg/L in Well 1617, respectively. Molybdenum was detected at 

above three times background in isolated wells near the South Field (0.088 mg/L in Well 171 1) and 

the green salt plant sumps (4D) (1.420 mg/L in Well 1135). Molybdenum was detected at just above 

10 

I1 

12 

background near the laboratory (0.020 mg/L in Well 1053), beneath the Plant 9 sump (SI) 
(0.030 mg/L in Well 1324), and east of Plant 8 (0.025 mg/L in Well 1237). 

13 

14 

15 

Detections of molybdenum were noted in unfiltered samples from wells scattered across the 

production area. 

16 

As perched groundwater wells typically yield turbid water that carries clay- and silt- 17 

~ ~ l e s ,  detections of molybdenum in unfiltered samples are probably due to this high turbidity. 18 

xncentrations in unfiltered samples are not considered conclusive indicators of elevated I9 

A contaminant concentrations in groundwater, making filtered samples the best indicator of a0 

gmunaw- itions. 21 

22 / 
Elevated concentrations of molybdenum in filtered samples from multiple adjacent wells suggest that 

plumes of molybdenum contamination in the perched groundwater near the waste pit area, south of 

Plant 2/3, and near the K-65 silos are due to site activities. Isolated detections of above-background 

concentrations in the South Field, the green salt plant sumps, near the laboratory, beneath the Plant 9 

sump (91). and east of Plant 8 may also be due to site activities; however, detections less than twice 

23 

24 

3 

26 

n 

background may simply be due to variability in background concentrations. 28 

29 

E. 1.2.18 Nickel Y) 

Nickel in filtered samples has a 95th percentile background concentration of 0.022 mg/L and 

background values that range from 0.021 to 0.026 mg/L (Table E.0-1). Nickel in unfiltered samples 
31 

32 
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has a 95th percentile background concentration of 0.0072 mg/L. Background for unfiltered nickel 

was determined on one sample with a value of 0.0072 mg/L. 
- 

.- - 
Nickel was detected at above-background concentrations in filtered samples in 33 of 202 wells 

(16 percent) and had a maximum concentration of 0.981 mg/L (Table E.1-1). Nickel was detected in 

unfiltered samples in 92 of 174 wells (53 percent) and had a maximum concentration of 1.47 mg/L. 

As is typical of most inorganic parameters at the FEMP, nickel was detected less frequently and at 

lower concentrations in filtered samples than in unfiltered samples. 

Plate E-51 is a map of nickel concentrations in filtered perched groundwater based on the 1993 data 

set. Nickel was detected at above-background concentrations in filtered groundwater samples from 

multiple adjacent wells near the Plant 9 sump (91), the waste pit area, green salt plant sump (4D), and 

the K-65 silos. Maximum concentrations detected for these areas were 0.071 m g L  (Well 1786), 

0.981 mg/L (Well 1028), 0.096 mgL (Well 1136), and 0.063 mg/L (Well 1619, respectively. 

These maximum concentrations range from just below three times background to above 25 times 

background. One isolated occurrence of nickel at greater than two times background in filtered 

groundwater was in the Plant 6 area (0.058 mg/L in Well 1148). Isolated concentrations of nickel at 

just above background were detected near the coal pile runoff basin (18C) (0.026 mg/L in 

Well 1675). near the fire training area (0.026 mg/L in Well 11229). near the NFS UNH tanks (2E) 

(0.027 mg/L in Well 1357), near the solid waste landfill (SWL) (0.027 mg/L in Well I1078), and 

near the Weston trailer area (0.026 mg/L in Well 101 1). 

The more frequent elevated concentrations of nickel in unfiltered samples suggests large plumes of 

nickel contamination in the perched groundwater across the entire site. However, nickel is found as a 

trace constituent in the natural soil matrix and perched groundwater wells typically yield turbid water 

that carries clay- and silt-size panicles. The relatively high concentrations of nickel in the unfiltered 

samples are probably due to this high turbidity and are not conclusive indicators of elevated dissolved 

contaminant concentrations in groundwater, making filtered samples the best indicator of groundwater 

conditions. 

Elevated concentrations in filtered samples suggest that nickel contamination present in the perched 

groundwater near the Plant 9 sump, the K-65 silos. the green salt plant sump, Plant 6 area, and the 

waste pit area is probably due to site activities. lsolated concentrations of nickel at just above 
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background detected near the coal pile runoff basin, the fire training area, the NFS UNH tanks, the 

solid waste landfill, and the Weston trailer area may be due to site activities or, because oftheir low 

concentrations, may simply be due to variability in background concentrations. 
- -  

E. 1.2.19 Potassium 

Potassium in filtered samples has a 95th percentile background concentration of 29.3 mg/L and 

background values that range from 0.891 to 31.5 mgL (Table E.0-1). Potassium from unfiltered 

samples has a 95th percentile background concentration of 17.2 mgL and background values that 

range from 0.963 to 17.2 mgL. 

Potassium was detected in filtered samples at above-background concentrations in 5 of 203 wells 

(2 percent) and had a maximum concentration of 12,400 mgL (Table E.1-1). Potassium was detected 

in unfiltered samples at above-background concentrations in 18 of 177 wells (10 percent), and a 

maximum concentration of 82 mgL in Well 1031 in the waste pit area. 

Plate E-52 is a contour map of potassium concentrations in filtered perched groundwater based on the 

1993 data set. Potassium was detected at above-background concentrations in filtered samples from 

two wells in the waste pit area. The maximum concentration detected in this area was 100.0 mg/L 

(Well 1075), that is over three times background. Potassium was detected at 12,400 mg/L in 

Well 1135 in the green salt plant sump area (4D), a value over 400 times background. Potassium 

was also detected at slightly above-background in one well in the area of the Plant 1 thorium 

warehouse (67) (32.7 mg/L in Well 1351). 

Potassium was detected in unfiltered samples of perched groundwater at above-background 

concentrations in the South Field. in the pilot plant area, east of the Plant 6 warehouse, near 

Plant 2/3, the Plant 1 pad, fire training area and the waste pit area. These are isolated occurrences 

except for Plant 213 and the South Field where potassium was detected at above-background 

concentrations in multiple adjacent wells. A maximum concentration of 27.4 mg/L (Well 11085) was 
detected in the South Field and a maximum concentration of 45.8 mg/L (Well 1189) was detected in 

the Plant 2/3 area. 

Concentrations of potassium from both filtered and unfiltered samples indicate potassium plumes are 

present in the perched groundwater under the waste pits. Elevated concentrations in filtered samples 
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suggest additional contamhtion in the perched groundwater under the green salt plant sumps and the 

Plant 1 thorium warehouse area that may be due to site activities. The data from unfiltasd samples 

indicate that potassium contamination from site activities may be present below Plant 213, m the South 

Field, in the pilot plant area, east of the Plant 6 warehouse, the Plant 1 pad, and the f i e  trainiig 
_ -  

area. 

E. 1.2.20 Selenium 

Selenium was not dttected in either filtered or unfiltered samples collected to determine background; 

consequently, any detection of selenium is potentially an abovebackground value. 

Selenium was detected in filtered samples in 19 of 202 wells (9 percent) and had a maximum 

concentration of 0.0494 mg/L cable  E.1-1). Selenium was detected in unfiltered samples in 19 of 

174 wells (1 1 percent), and had a maximum concentration of 0.0566 mg/L. 

Plate E-53 is a map of selenium concentrations in filtered perched groundwater based on the 1993 

data set. Selenium was detected in filtered samples of perched groundwater from multiple adjacent 

wells west of the NFS UNH tanks (2E), in the waste pit area, and near the K-65 silos. The 

maximum concentrations detected in these areas are 0.003 mg/L in Well 1352, 0.006 mg/L in 

Well 1031, and 0.049 mg/L in Well 1617, respectively. The concentrations of selenium in the waste 

pit area and NFS UNH tanks are only slightly above the detection limits. Selenium was also detected 

in several isolated wells across the site. These wells are located in the South Field (0.018 mg/L in 

Well 1045), outside the equipment storage area (PO03 (0.006 mg/L in Well 1281), the fire training 

area (0.002 mg/L in Well l890), west of the KC-2 warehouse (63) (0.001 mg/L in Well 1332), east 

of the laboratory (0.004 mg/L in Well 1840), the refinery sump area (3H) (0.003 mg/L in 

Well 1226), near Plant 1 (0.003 mg/L in Well 1345). and east of the finishing product warehouse 

(0.001 mg/L in Well 1064). These were isolated detections and nearby wells did not have elevated 

levels of selenium. 

The greater number of selenium detections in unfiltered samples suggests that selenium concentrations 

are elevated sitewide. However, perched groundwater wells typically yield turbid water that carries 

clay- and silt-sue particles. The greater number of selenium detections in unfiltered samples is 

probably due to this high turbidity and are not conclusive indicators of elevated dissolved contaminant 
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concentrations in the groundwater, making filtered sampJ& the best indicator of groundwater 

conditions. 

- -  
Elevated concentrations of selenium in filtered samples from multiple adjacent wells suggest that 

- plumes of selenium contamination in the perched groundwater near the K-65 silos, waste pits, and the 

NFS UNH tanks is due to site activities. Additionally, elevated concentrations of selenium in filtered 

samples from isolated wells suggests that selenium contamination in those areas is also due to site 

-activities. Only the elevated concentration in-Well 1064 Exst of the finishing product warehouse-does 

not appear to be due to site activities because the concentration is only slightly above the detection 

limit and the location does not appear to be near a source of selenium. 

_ -  _ _ -  - - 

E. 1.2.21 Silicon 

Silicon in filtered samples has a 95th percentile background concentration of 7.43 mg/L and 

background values that range from 5.62 to 7.43 mg/L (Table E.0-1). Silicon in unfltered samples 

has a 95th percentile background concentration of 10.7 mg/L and background values that range from 

5.6 to 10.7 mgL. 

Silicon was detected in filtered samples at above-background concentrations in 31 of 91 wells 

(34 percent) and had a maximum concentration of 15 mg/L (Table El-1). Silicon was detected in 

unfiltered samples at above-background concentrations in 28 of 62 wells (45 percent) and had a 

maximum concentration of 83.4 mglL. As is typical of most inorganic parameters at the FEMP, 

silicon was detected less frequently and at lower concentrations in filtered samples than in unfiltered 

samples. 

Silicon concentrations above background in filtered samples are observed throughout the perched 

water in the site; however, no area of high concentrations were noted. The maximum concentration 

was detected in Well 1645 in the vicinity of the waste pit area. The concentration of silicon detected 

in this well was only 15 mg/L. which is only slightly above two times background. Additional areas 

where concentrations of silicon slightly above background were detected in multiple adjacent wells are 

the South Field, west of the sewage treatment plant. Plant 9. Plant 5, Plant 1.  and solid waste landfill. 

Isolated detections of above-background concentrations of silicon were in Plant 6, the fire training 

area, the green salt plant sump area (40). east of Plant 8 .  east of the Plant 1 pad, and in the vicinity 

of the K-65 silos. 
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The more frequent elevated coLlCeIltratiom and bigher concedol l s  of silicon in unfiltered samples 
suggests large plumes of silicon co- 'on in the perched groundwater across the entire site. 

However, silicon is a primary constituent of the natural soil matrix and perched groundwam wells 

typically yield turbid water that carries significant clay- and silt-size particles. The relatively high 

concentrations of silicon in many unfiltered samples are probably due to this high turbidity and are 

not conclusive indicators of elevated dissolved contaminant concentrations in groundwater, making 

filtered samples the best indicator of groundwater conditions. 

- -  

The low concentrations of silicon detected in filtered samples of the perched groundwater could be 

due to site activities, but because there are no high Concentrations, they could also be due to 

variability in naturally occurring concentrations. 

E. 1.2.22 Silver 

Silver in filtered samples has a 95th percentile background concentration of 0.04 mg/L and 

background values that range from 0.0105 to 0.052 mg/L (Table E.0-1). Silver from unfiltered 

samples has a 95th percentile background concentration of 0.0031 mg/L. Background was 
determined for unfiltered samples based on one sample with a value of 0.0031 mgL. 

Silver was detected in filtered samples at above-background concentrations in 12 of 202 wells 

(6 percent) and had a maximum concentration of 0.264 mg/L (Table E.1-1). Silver was detected in 

unfiltered samples at above-background concentrations in 35 of 174 wells (20 percent) and had a 

maximum detected concentration of 0.138 mg/L. As is typical of most inorganic parameters at the 

FEMP, silver was detected less frequently and at lower concentrations in filtered samples relative to 

unfiltered samples. 

. 

Plate E-54 is a contour map of silver concentrations in filtered perched groundwater based on the 

1993 data set. Silver was detected above background in filtered samples in the perched groundwater 

in three adjacent wells (Wells 1145, 1148, and 1 149) in the Plant 6 area. The concentrations detected 

were 0.052, 0.062, and 0.264 mg/L, respectively. There were also two occurrences of elevated 

silver in the Plant 2/3 area (Wells 1209 and 1232). These detections (0.046 and 0.069 mg/L, 

respectively) are less than two times background. 
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The more frequent elevated concentrations of silver in unfiltered samples suggest extensive areas of 

elevated silver concentrations across the entire site. However, perched groundwater wells typically 

yield turbid water that carries clay- and silt-size particles. The relatively high concentrations of silver 

in many unfiltered samples are probably due to this high turbidity and are not conclusive indicators of 

elevated dissolved contaminant concentrations in groundwater, making filtered samples the best 

indicator of groundwater conditions. 

. _  

Elevated concentrations of silver detected in filtered-samples of the perched groundwater under 

Plant 6 and Plant 2/3 may be due to site activities based on their locations. 

E. 1.2.23 Sodium 

Sodium in filtered samples has a 95th percentile background concentration of 56.3 mglL and 

background values that range from 5.71 to 56.3 mg/L pable E.0-1). Sodium in unfiltered samples 

has a 95th percentile background concentration of 50.0 mgL and background values that range from 

8.81 to 50.0 mg/L. 

Sodium was detected in filtered samples at above-background concentrations in 35 of 203 wells 

(17 percent) and had a maximum concentration of 1300 mg/L (Table E.1-1). Sodium was detected in 

unfiltered samples at above-background concentrations in 36 of 176 wells (20 percent) and had a 

maximum detected concentration of 1040 mg/L. 

0 

Plate E-55 is a contour map of sodium concentrations in filtered perched groundwater based on the 

1993 data set. Sodium concentrations in filtered samples of the perched groundwater indicate plumes 

of above-background sodium concentrations throughout the entire site. Sodium was detected at 

concentrations above three times background in samples from multiple adjacent wells near the K-65 

silos, near Plant 6, in the vicinity of Plant 9, and northeast of the Plant 1 pad, and in the waste pit 

area. The maximum concentrations detected in these areas were 1070 mg/L (Well 1615). 178.0 mg/L 

(Well 1149), 219.0 mg/L (Well 1786), 185.0 mg/L (Well 1340), and 1300 mg/L (Well 1075). 

respectively. Sodium was detected up to two times background in multiple adjacent wells south of 

Plant 6. The maximum concentration detected in this area was 123.0 mg/L in Well 1 1  12. 

Sodium was detected at concentrations above three times background in isolated wells north of the 

production area (194.0 mg/L in Well 1012). west of the KC-2 warehouse (63) (255.0 mg/L in e 
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Well 1332), and north of Plant 8 (80.9 mg/L in Well 1236). Sodium was detected at concentrations 

just above background in isolated wells across the site. 

- -  
Possible sources for sodium contamination include: leakage from Plant 8, bulk storage of sodium 

hydroxide, sodium carbonate, and dry waste residues; migration from disposal in waste pits (Wl, 

W2, W3, and W4); .runoff from the wet salt storage area; and leakage from the salt-oil heat treating 

facility (6F). 

Elevated concentrations of sodium in filtered samples suggest that plumes of sodium contamination in 

the perched groundwater are present in the areas specified above. Due to the concentrations of 

sodium and the locations of the plumes, they appear to be a result of prior site activities. The 

concentrations of sodium in unfiltered samples of perched groundwater support these conclusions. 

E. 1.2.24 Thallium 

Thallium was not detected in either filtered or unfiltered samples collected to determine background; 

consequently, any detection of thallium is potentially an above-background concentration. 

Thallium was detected in filtered samples in 4 of 192 wells (2 percent) and had a maximum 

concentration of 0.0028 mg/L (Table E.1-I). Thallium was detected in unfiltered samples in 7 of 

173 wells (4 percent) and had a maximum concentration of 0.006 mg/L. 

Plate E-56 is a contour map of thallium concentrations in filtered perched groundwater based on the 

1993 data set. Few detections of thallium were noted in the perched water for filtered or unfiltered 

samples. Thallium was only detected at concentrations slightly above the detection limit in three 

isolated wells. The concentrations ranged from 0.001 to 0.0028 mg/L. These concentrations were 

detected in the waste pit area (Well 11216). the Plant 213 area (Well 1412), and a remote well in the 

southeast corner of the site. 

Thallium was detected in unfiltered samples of perched groundwater at multiple adjacent wells in the 

Plant 213 area (Wells 1201, 1197, and 1214). However. the maximum concentration of thallium in 

this area was only 0.002 mg/L. There were additional detections of thallium in unfiltered samples 

from isolated wells in the Plant 6 area (0.001 mg/L in Well 1145). Plant 8 area (0.001 mg/L in 

Well 1242), and the waste pit area (0.006 mglL in Well 1025). 
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Although thallium was detected in both filtered and unfitered samples of the perched groundwater, 

the concentrations were only slightly above the detection limit or were found only in a few isolated 

wells. The thallium concentrations detected in the areas listed above may be due to site activities 
based on their locations, but may also simply be due to variability in naturally occurring 

concentrations of thallium. 

_ -  

_ _  

E. 1.2.25 Vanadium 

-Vanadium in filtered samples-has iT95tKperGntile tiackgoundkoncentr%ion of 0.0195 mg/L and 

background values that range from 0.018 to 0.0195 mg/L (Table E.0-1). Vanadium in unfiltered 

samples has a 95th percentile background concentration of 0.0051 mg/L. Background for unfiltered 

vanadium was determined from one sample with a value of 0.0051 mg/L. 

- ___ ___ - _- _ _ _ _  - -  

Vanadium was detected in filtered samples in 23 of 195 wells (12 percent) and had a maximum 

concentration of 0.299 mg/L (Table €.I-1). Vanadium was detected in unfiltered samples in 100 of 

174 wells (57 percent) and had a maximum concentration of 3.25 mg/L. As is typical of most 

inorganic parameters at the FEMP, vanadium was detected less frequently and at lower concentrations 

in filtered samples relative to unfiltered samples. 

Plate E-57 is a contour map of vanadium concentrations in filtered perched groundwater based on the 

1993 data set. Vanadium was detected at above-background concentrations in filtered samples from 

multiple adjacent wells from the sewage treatment plant, K-65 silos, waste pits. and northeast and 

southwest of Plant 2/3. The maximum concentrations detected were above three times background in 

the waste pit area (0.061 mg/L in Well 1028) and southwest of Plant 2/3 (0.059 mg/L in Well 1232). 

The maximum concentration in the area northeast of Plant 2/3 was just below three times background 

(0.049 mg/L in Well 1186). Concentrations detected in multiple adjacent wells in the sewage 
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The more frequent elevated concentrations in unfiltered samples suggest large plumes of vanadium 

COntarmnat * ion in the perched groundwater across the entire site. However, perched groundwater 

wells typically yield turbid water that carries significant clay- and silt-size particles. The relatively 

high concentrations of vanadium in many unfiltered samples are probably due to this high turbidity 

and are not conclusive indicators of elevated dissolved contaminant concentrations in groundwater, 

making filtered samples the best indicator of groundwater conditions. 

- -  

Elevated concentrations in filtered samples from multiple adjacent wells suggest that plumes of 

vanadium contamination are present in the perched groundwater near the waste pits and northeast and 

southwest of Plant 2/3. It appears that these plumes are due to past site activities. The elevated 

concentrations northeast and southwest of Plant 213 appear to be separate plumes since there are wells 

between these two areas without detected concentrations of vanadium. Due to their locations, the low 

concentrations of vanadium detected above background in multiple adjacent wells in the sewage 

treatment plant area and the K-65 silo area, and the high detection in the isolated well in the Plant 9 

sump area are probably also due to site activities. The vanadium detection just above background in 

the South Field is probably due to site activities based on its location; however, because of the low 

concentration, it may be due to the natural variability in background concentrations. 

E.1.2.26 Zinc 
Zinc in filtered samples has a 95th percentile background concentration of 0.0443 mg/L and 

background values that range from 0.0104 to 0.0443 mg/L (Table E.0-1). Zinc in unfiltered samples 

has a 95th percentile background concentration of 0.352 mg/L, and background values that range 

from 0.0192 to 0.352 mg/L. 

Zinc was detected in filtered samples in 13 of 195 wells (7 percent) and had a maximum 

concentration of 1.78 mg/L (Table E.1-I). Zinc was detected in unfiltered samples in 21 of 173 wells 

(12 percent) and had a maximum concentration of 3380 rng/L. As is typical of most inorganic 

parameters at the FEMP, zinc was detected less frequently and at lower concentrations in filtered than 

in unfiltered samples. 

Plate E-58 is a contour map of zinc concentrations in filtered perched groundwater based on the 1993 

data set. Zinc was detected at above-background concentrations in filtered samples of the perched 

groundwater in multiple adjacent wells in the area of the K65 silos and the waste pits. The 
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maximum concentration in the K 6  silo area was 1.780 mg/L in Well 1615, which is over 40 times i 

background. The maximum concentration in the waste pit area was only just above background ? 

(0.058 mg/L in Well 1075). Zinc was detected at concentrations above background in three isolated 

wells: 0.108 mg/L in the Plant 6 - i ~  (Well 1778), 0.076 mg/L in the green salt plant sumps (4D) 

f 

4 

(Well 1135), and 0.05S-mglL near the NFS UNH tanks (2E) (Well 1357). However, none of these 5 

concentrations exceed three times background. b 

- - -  - - -  - 
--The more frequent elevated conentfationi iKuxifilErd SampleS suggest large plumes of zinc 

contamination in the perched groundwater across the entire site. However, zinc is a constituent of the 

natural soil matrix and perched groundwater wells typically yield turbid water that carries significant 

clay- and silt-size particles. The relatively high concentrations of zinc in many unfiltered samples are 

probably due to this high turbidity and are not conclusive indicators of elevated contaminant dissolved 

concentrations in groundwater, making filtered samples the best indicator of groundwater conditions. 

High concentrations of zinc in filtered samples from multiple adjacent wells near the K-65 silos and in 

the waste pit area suggest that plumes of zinc contamination in the perched groundwater are due to 

site activities. Due to their location, above-background concentrations of zinc in filtered samples 

from wells in the other areas mentioned may also be due to site activities. 

E. 1.3 ORGANIC PARAMETERS 

E. 1.3.1 Volatile Organic ComDounds 

Volatile organic compounds (VOCs) comprise a class of organic chemicals that includes many 

solvents and agents commonly used at the FEMP. VOCs used on site include trichloroethene (TCE), 

tetrachloroethene (PCE), 1.1.1 -trichloroethane (I, 1 . 1  -TCA). benzene, and chloroform. VOCs are not 

expected to be present in the normal background condition of perched groundwater; consequently. any 

detection of any volatile is considered to be above background. Table E.1-I, which presents 1993 

sampling data, shows summary statistics of analyses for individual VOCs. 

Recent research (EPA 1989b) has shown that aerobic bacteria predominantly degrade organic 

compounds with zero, one or two halogens while anaerobic bacteria predominate when more halogens 

are present. Thus. highly chlorinated aliphatic hydrocarbons such as TCE and PCE are subject to 

reductive dehalogenation via the action of anaerobic bacteria. It does not appear that appreciable 
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degradation of highly halogenated aliphatics occurs in aerobic aquatic systems (EPA 1982b) or 
unsatwated soils (Lyman et al. 1982). 

- -  
Figure E.1.3-1 (from Dragun 1988) shows the transformation pathways in soil system for various 

chlorinated aliphatic hydrocarbons found at the site. As can be seen, PCE could be transformed to 

TCE, which could then be transformed to 1,l dichloroethene (1,l - D E ) ,  cis-l,2dichloroethene (cis- 

1 ,2-DCE), and trans-1 ,2-DCE. Similarly, 1 , 1 , 1 - T U  could be transformed to 1 ! 1 dichloroethane 

(1,l -DCA) and/or 1,l - D E ,  which can then be transformed to vinyl chloride and/or chloroethane. 

This may explain the presence of these chemicals in groundwater, though only 1,1,1-TCA, PCE, and 

TCE were solvents reportedly used at the site. If biodegradation of these chemicals is occurring, 
reducing conditions under at least a portion of the site are indicated. It should be noted that the final 

transformation products shown, vinyl chloride and chloroethane, are the most toxic compounds 

shown. 

The frequency of detections of these chlorinated aliphatic volatiles in the perched groundwater implies 

that transformation is still in its early stages. Solvents such as PCE (22/217), TCE (26/217), and 

1 , 1 , 1-TCA (41/217) are detected more frequently than the final transfornation products vinyl chloride 

f4'3?5;) and chloroethane (3/215). The intermediate transformation products are detected at 

*merally between the frequencies of the solvents and the final transformation products as 

following values: 1,l-DCA (48/216). 1.1-DCE (24/216), 1,2-DCE (32/215), and 

i ,~L-si:,~em&eiw (1,2-DCA) (6/216). All frequency of detection values are based on 1993 data. 

/*- 

Plate E-59 presents contours for total VOCs in perched groundwater and Plates E40 through E-66 

present contours for selected VOCs in perched groundwater. Isoconcentration maps are based on 

1993 sampling data. Contours have been drawn for areas of elevated total VOC concentrations. 

/*' 

The Plant 9 area (91) displayed the highest concentrations of VOCs. In this area, a maximum total 

VOC concentration of 12,466 pg/L was detected in Well 1324. Well 1786 had concentrations of 

principal solvents 1,  I, 1 -TCA at 58 pg/L. PCE at 220 pg/L, and TCE at 10,OOO pcg/L. Well 1324 

had elevated levels of 1,2-DCE at 35 pg/L. Well 1423 had elevated levels of 1,l-DCA at 76 pg/L. 

Plant 9 was the special products plant (9A) where a wide variety of activities occurred related to 

fabrication and finishing of metals. VOCs may have entered the subsurface via leaking of process 

waters treatment, below-grade piping, or sumps. 
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The area around the oil burner (10D) displayed high conCentrations of VOCs; a concentration of 
3029.6 pg/L was detected in Well 1287. Well 1287 showed concentrations of principal solvents 

l,l,l-TCA at 310 pg/L, PCE at 310 pg/L, and TCE at 980 pg/L. Well 1283 showed concentrations 

of 1,l-DCA at 800 pgL, and 1,2DCE at lo00 pg/L. Benzene and chloroform were detected but not 

quantified at Wells 1283 and 1287; A small refractory brick enclosure housed steel burning pots for - 

combustion of contaminated oil/solvents. In addition to the bum vessel, waste oils/solvents were 

stored in drums, an oil-water separator tank, and a steam-heated tank. VOCs may have entered the 

subsurface via spills and leaks-during this self-sustained combustion process:- - - -  --- 
__ - - - - - - - 
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High concentrations of VOCs in multiple adjacent wells were observed in an area that extends beneath 

Plant 6; the maximum concentration of total VOCs was detected in Well 1149 at 7546 pg/L. The 

principal solvent (PCE) was detected in Well 1 145 at 2600 pg/L as was 1, 1,l-TCA at 270 pg/L and 

10 

11 

12 

1,2-DCE at 310 pg/L. Well 1149 had elevated levels of TCE at 3700 pg/L. Well 1778 had elevated 

levels of 1,l-DCA at 97 pg/L. 

1324 and 1145. Plant 6 housed the metals fabrication plant (6A). ' A wide variety of activities 

occurred in these plants related to fabrication and finishing of metals. VOCs may have entered the 

13 

Benzene and chloroform were detected but not quantified at Wells 14 

15 

I6 

subsurface via leaking of process waters treatment, below-grade piping, or sumps. e 17 

18 

:a of Plant 2/3, VOC contamination in multiple adjacent wells was observed in two general 19 

.,,-., First, in the vicinity of the incinerator building (39A) and waste oil decant shelter (39B) a m 

/-of total VOCs was found in Well 1189 (51 pg/L). In Well 1189 l,l,l-TCA was 21 

detected at 46 pg/L and 1, I-DCA at 5 pg/L. PCE and 1 ,  I-DCE were also detected in small 

concentrations in the area. 

Well 1206 at 69 pg/L. Well 1206 had 1.1.1-TCA at 22 pg/L and 1,l-DCA at 29 pg/L. 

of PCE, TCE. and 1.1-DCE were also detected. Near Plant 2 (2A) the maximum concentration of 

22 

Second, near the maintenance building (3A) VOCs were detected in 23 

Low levels I* 

?3 

total VOCs was found in Well 1412 at 316 pg/L. In Well 1412 I,I,I-TCA was detected at 130 pg/L 

and 1 , l  -DCA at 170 pg/L. 
m 
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Activities in this general area centered on storage of oil and solvent separation and incineration, and 29 

storage and maintenance of equipment. VOCs may have entered the subsurface via leaking of below- 30 
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The lire training area (73) displayed concernrations of VOCs; a maximum total concentration of 

794 pg/L was detected in Well 1 1229, with c o n m o m  of principal solvents 1, 1, I-TCA a! 
82 pg/L, TCE at 150 pg/L, 1,l-DCA at 520 pg/L, and 1,2-DCE at 150 pg/L. Benzene and 
chloroform were detected but not q u k f i e d  at Well 1509. Used oils were burned in a pond and a 

steel trough to simulate liquid process fires for training purposes. VOCs may have entered the 

subsurface from spills and leaks of these flammable agents. 

VOC contamination was also observed in an area just west of the pilot plant. An elevated concentra- 

tion of VOCs was detected in a Hydropunch” sample from Boring 11096, (853 pg/L). This well is 

located near the thorium tank farm which is used for spent solvent storage. Well 1246 showed 

concentrations of l,l,l-TCA at 38 pg/L, PCE at 49 pg/L, and TCE at 53 pg/L. Low levels of 1.1- 

DCE and 1,ZDCE were also detected in Well 1246. VOCs may have entered the subsurface via 

contaminant leakage from subsurface process equipment. 

Four secondary areas of VOC contamination were observed in the vicinity of Plant 8 scrap recovery 

plant (8A), sewage treatment plant, solid waste landfill and Plant 1 storage pad (74T). Maximum 

concentrations of total VOCs were observed in Well 1234 near Plant 8 at 76 pg/L, Well 1444 near 

the sewage treatment plant at 112 pg/L, Well 1719 in the solid waste landfill at 21 pg/L, and 

Well 1345 near the Plant 1 pad at 69 pg/L. VOCs may have entered the subsurface via spills or 

migration from waste storage or wastewater treatment facilities and sumps. High concentrations of 

total VOCs are observed in wells in the vicinity of the waste pits; the Operable Unit 1 RI Report 

@OE 19948) describes these releases to perched groundwater. 

Based on data from 1993 sampling, VOC contamination of the perched groundwater occurs in various 

areas of the site. The main originators of most of the VOC contamination were processes that used 

solvents; storage, treatment, and incineration of waste oils; and environmental degradation of 

chlorinated aliphatic hydrocarbons. 

E. 1.3.2 Semivolatile Oreanic Comoounds 

Semivolatile organic compounds are a class of organic compounds that includes chemicals 

characterized by high molecular weight and low vapor pressure, such as polycyclic aromatic 

hydrocarbons, phenols and assorted coal tar byproducts. Semivolatiles were not analyzed for in 

unfiltered background samples from perched groundwater; consequently, detection of any semivolatile 

vi-. g ysiuo:1 
000072 

PGH\OU5-RI\DOI-Pe’l\J~ 22. 1994 9 . 0 4 ~ ~ 1  E.14 

i 

e 
4 

5 

6 

7 

R 

0 

10 

11 

12 

13 

14 

15 

16 

i, 
19 

a0 

21 

n 

23 

2A 

25 

2 6 -  

21 

28 

29 

30 

31 

32 



FEMP-OSRI-4 DRAFT 
June=. 1994 

is considered to be a concentration above background. Phthalates and phenols were the semivolatiles 

primarily detected in the perched groundwater. Phthalates are common laboratory and/or sampling 

contaminants. Table E.l-1 presents summary statistics of analyses for individual semivolatile organic 

compounds. 
- -  

- - .  - 

Plate E47 is an isoconcentration map of total semivolatile organic compounds detected in unfiltered 

samples from FEMP Type 1 wells. Contours indicate area of elevated semivolatile concentrations. 

Several elevated concentrations of semivolatiles are observed in wells near the waste pit area. 

Historical r m r d s  indicate that Waste Pit 1 received slag leach filter cake, general sump sludge, 
depleted magnesium fluoride slag, graphite and contaminated brick. Waste Pit 2 received trailer 

cake, general sump sludge, and uranyl ammonium phosphate filtrate. Waste Pit 3 was the first pit 

built for settling solids from liquid waste streams. Liquid wastes including storm water from the bum 

pit, were pumped into Waste Pit 3. After 1964 wastes such as neutralized rafiinate, general sump 

sludge, trailer cake, broken concrete, native fill, wooden pallets, lime sludge and coal flyash were 

added to Waste Pit 3. Waste Pit 4 received depleted slag, depleted residues, broken concrete, barium 

chloride, and uncontaminated trash such as cans, asbestos, construction rubble, and crucible molds. 

The bum pit was initially used as an excavation area to provide clay for the construction of Waste 

Pits 1 and 2 and was later used to burn materials such as laboratory chemicals, oils, refuse from the 

cafeteria, and low-level contaminated combustible waste including pyrophoric and reactive chemicals. 

E. 1.3.3 Total Pesticides 

Unfiltered background samples of perched groundwater were not analyzed for pesticides; 

consequently, any detection is considered an above-background concentration. In unfiltered samples, 

a pesticide detection was observed in 1 of 129 wells (< 1 percent); Well 1615 (3.0 pg/L) near the 

K-65 silos (Table E.1-1). The pesticide detected was 4,4’-DDT. 

E.1.3.4 Total Dioxins and Furans 

Unfiltered background samples were not analyzed for dioxins or furans; consequently, any detection 

is considered to be an above-background concentration. Dioxins were analyzed for in nine unfiltered 

perched groundwater samples, none were detected (Table E. 1-1).  An isolated detection of furans was 

detected in the perched groundwater in the waste pit area at Well 1080 with a total furan 

concentration of 0.79 ng/L. Three types of furans were present in this well: 
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hexachlorodibemfurans, pentachlordibenzofurw, and teaachlorodibenzofurans, with concentrations 

of 0.32 ngL, 0.35 ngL,  and 0.12 ng/L, respectively. 

_ -  
E. 1.3.5 Total Herbicide 

Unfiltered perched groundwater samples from 30 FEMP type 1 wells were analyzed for herbicides, 

none were detected (Table E.1-1). 

E.1.3.6 Total Oreanou hosuhorus Pesticides 

Organophosphorus pesticides are not believed to have been used at the FEMP, but were analyzed for 

in unfiltered samples from 33 FEMP Type 1 wells. No organophosphorus pesticides were detected 

(Table E.1-1). 

E.1.4 GENERAL WATER OUALlTY PARAMETERS 

E.1.4.1 Alkalinity 

Alkalinity is formally defined as the equivalent sum of the bases that are titratable with strong acid 

(Stumm and Morgan 1981). Alkalinity in the perched groundwater is total calcium carbonate. In the 

perched groundwater, the alkalinity increases when high pH solutions enter the subsurface. 

Additionally, when acids such as nitric, hydrofluoric, phosphoric, hydrochloric, and sulfuric acid 

react with the carbonate minerals in the glacial till they raise the alkalinity of the perched 

groundwater. These acids were used throughout the production area. 

Alkalinity has a 95th percentile background concentration of 430 mg/L and background values that 

range from 313 to 430 mg/L (Table E.0-1). Alkalinity values in the perched groundwater range from 

0.45 to 1200 mg/L (Table E.1-1). 

Values of alkalinity above 500 mg/L were detected in multiple adjacent wells near Plant 2/3, Plant 1, 

the waste pits, and the sewage treatment plant. The maximum concentrations of alkalinity detected in 

these areas were 1004.0 mg/L in Well 1201. 1200.0 mg/L in Well 1361, 690.0 mg/L in Well 101 1, 

and 552.5 mg/L in Well 1843, respectively,. 

Values of alkalinity above 500 mg/L were detected in isolated wells near the solid waste landfill 

(510.0 mg/L in Well 1947). near the coal pile (554.0 mg/L in Well 1363), near the Plant 9 sump (91) 
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(670.0 mg/L in Well 1324), south of Plant 6 (526.0 mg/L in Well 1173), and west of Plant 1 

(570.0 mg/L in Well 11072). 

- -  
Alkalinity may be an indicator parameter for areas of contamination or may be indicative of local 

geochemistry. The detections above background, except possibly for Wells 1173 and 11072, appear 

to be associated with site activities due to their locations. Potential major sources of perched 

groundwater contamination are shown in Figure E.0-1. High values of alkalinity probably resulted 

from high pH solutions which entered thesubsurface near these areas. Alternatively, low pH 

solutions that may have reacted with carbonate soil could result in high alkalinity in these areas. 

E. 1.4.2 Ammonia 

Ammonia has a 95th percentile background concentration of 4.34 mg/L, and background values that 

range from 0.1 to 4.5 mg/L (Table E.0-1). Ammonia was detected at above-background 

concentrations in the 1993 data set in 4 of 18 1 wells (2 percent) and had a maximum concentration of 

220 mg/L (Table E. 1-1). 

Ammonia concentrations occur above background in the perched groundwater in only two areas at the 

FEMP. Elevated levels of ammonia were detected in three wells in the waste pit area (2.40 mg/L in 

Well 1075, 130.0 mg/L in Well 1031, and 220.0 mg/L in Well 1075). One detection (5.33 mg/L) of 

an above-background concentration of ammonia was detected in Well 1324 near the Plant 9 sump 

(91). The potential major sources of perched groundwater contamination are shown in Figure E.0-1. 

E. 1.4.3 Chloride 

Chloride has a 95th percentile background concentration of 45 mg/L and background values that 

range from 1.4 to 50 mg/L (Table E.0-I). Chloride was detected at above-background concentrations 

in the 1993 data set in 54 of 173 wells (31 percent) and had a maximum concentration of 6300 mg/L 

(Table E. 1-1). 

Plate E 4 8  is a contour map of chloride concentrations in unfiltered perched groundwater. In many of 

the areas where chloride occurs above background. sodium is also detected above background. This 

is expected because brine solutions composed of sodium chloride were often used at the FEMP. 

i 

4 

5 

* 

Y 

IO 

11 

12 

13 

14 

IS 

16 

17 

IS 

19 

a0 

21 

n 

23 

u 

3 

26 

27 

2W 

2u 

Y) 

31 

32 

E. 147  

000075 



FEMP-OSRl-4 D R A n  
Junr23. 1994 

The highest concentrations of chloride detected in multiple adjacent wells are found in the perched 

groundwater from wells near the waste pits. The maximum concentration of chloride m this area is 

6300 mg/L, 140 times background, in Well 1075. Chloride was detected at concentrations up to 

15 times background (698.0 mg/L in Well 1332) in multiple adjacent wells across a wide area from 
Plant 1 northeast to an area west of the KC-2 warehouse. Additional areas with chloride detected at 

above-background concentrations in multiple adjacent wells were west of the lime sludge ponds, the 

K45 silo area, southeast of Plant 8, southwest of Plant 6, and southwest of Plant 9 and the Plant 9 

sump (SI). Maximum concentrations of chloride for these areas were 88.1 mg/L in Well 1042, 

3230.0 mg/L in Well 1615, 82.9 mg/L in Well 1167, 218.0 mg/L in Well 1172, and 457.0 mg/L in 

Well 1 1  17, respectively. Detections of chloride at less than two times background concentrations 

were found in isolated wells in the sewage treatment plant area (61.0 mg/L in Well 1444), east of 

Plant 213 (69.6 mg/L in Well 1226), and west of Plant 2/3 (83.2 mg/L in Well 1207). 

_ -  

Elevated concentrations of chloride detected in multiple adjacent wells suggest that plumes of chloride 

contamination are present in the perched groundwater in the areas discussed above. The locations of 

these plumes and the magnitude of the concentrations suggest that the contamination is due to past site 

activities. Additional elevated detections in isolated wells across the site may also represent isolated 

contamination due to site activities, but in some cases may simply be due to variability in background 

concentrations at the site. 

E. 1.4.4 Fluoride 

Fluoride has a 95th percentile background concentration of 1.3 mg/L and background values that 

range from 0.2 to 1.3 mgL (Table E.0-1). Fluoride was detected at above-background 

concentrations in the 1993 data set in IO of 170 wells (6 percent) and had a maximum concentration 

of 6.8 mg/L (Table E. 1-1). 

The maximum concentration of fluoride detected in the perched groundwater was from Well 1324 in 

the Plant 9 sump area (91). Well 1 1  17 an adjacent well just south of Plant 9, had a detection of 

1.67 mg/L, less than two times background. Four wells in the waste pit area had detections of 

fluoride above background ranging from 2.40 mg/L in Well 1075 to above five times background 

(6.76 mg/L) in Well 1644. Fluoride was also detected at above-background concentrations in 

multiple adjacent wells southwest of Plant 7 .  The concentrations detected were 1.75 mg/L in 
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Well 1840 and 2.20 in Well 1167. One isolated above-background detection (5.05 mg/L in 
Well 1785) south of Plant 2/3 is not presented on the isoconcentration map. 

- -  
Elevated concentrations of fluoride from multiple adjacent wells suggest that fluoride contamination in 

the perched groundwater in the waste pit area, the Plant 9 area, and southwest of Plant 7 may be due 

to site activities. Solutions of hydrofluoric acid were used at the site, neutralized with lime, and 

eventually sent to the waste pits. Solutions may have entered the subsurface in the production area 

from leaking sumps or below-grde piping. Potential major-soGc& of perched groundwater 

contamination are shown in Figure E.0-1. 

_ _  

E. 1.4.5 Nitrate 

Nitrate has a 95th percentile background concentration of 0.29 mg/L, and background values that 

range from 0.012 to 0.3 mg/L (Table E.0-1). Nitrate was detected at above-background 

concentrations in the 1993 data set in 105 of 253 wells (41 percent) and had a maximum 
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Plate E 4 9  is a contour map of nitrate concentrations in unfiltered samples of perched groundwater. 

Potential major sources of perched groundwater contamination are shown in Figure E.0-1. 
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Numerous plumes of elevated concentrations of nitrate are present across the site. The largest area of 2.0 

nitrate contamination in the perched groundwater is in the Plant 2/3 area. Nitrate concentrations 

range up to a maximum of 2673 mg/L (over 9000 times background) in Well 1785 just south of 

Plant 2/3. Possible sources for nitrate contamination near Plant 213 include the ore refinery plant 

(2A). metal dissolver building (2D), ore digestion activities in the hot raffinate building (3E). scrap 

recovery plant (8A), and the pilot plant. Nitrate probably entered the subsurface as nitric acid 

solutions or wastewater that was spilled on floors or leaked from sumps and below-grade piping. 

The highest concentrations of nitrate were detected in multiple adjacent wells in the perched 

groundwater in the waste pit area. the K-65 silo area. the pilot plant. the sewage treatment plant. 

Plant 6, the Plant 9 sump (91). and near the coal pile runoff basin (18C). The maxjmum 

concentrations in these areas ranged from above 60 times background (18.1 mg/L in Well 1444 at the 

sewage treatment plant) to above 2000 times background (677.0 mg/L in Well 1148 at Plant 6). 
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Elevated concentrations of nitrate detected in multiple adjacent wells suggest that plumes of nitrate 

Wntarmnat ’ ion are present in the perched groundwater in the areas discussed above. The locations of 

these plumes and the magnitude of the concentrations suggest that the contamination is due to past site 

activities. Additional elevated detections in isolated wells across the site may also represent isolated 

contamination due to site activities, but in some cases may simply be due to variability in background 

concentrations at the site. 

E.1.4.6 a 
The pH of a water is defined as the negative log of the hydrogen ion concentration. The pH scale 

ranges from 0 to 14 standard pH units with seven being a neutral pH value. Acidic waters have 

lower pH values and basic waters have higher pH values. Because the glacial till at the FEMP is 
principally composed of calcium and magnesium carbonates, the pH of the perched water will be 

affected by the glacial till. Based on knowledge of the geochemistry of the site, the pH of the 

watedsoil system is expected to be buffered in the range of 7 to 8 by carbonate mineral dissolution, 

CO, dissolution, and bicarbonate acid dissociation. Lower pH values are generally observed in 
FEMP soil due to the presence of organics. A detailed discussion of the rahwater/soil chemistry is 
presented in Appendix F. 

The pH values measured in samples collected at the FEMP range from 6.68 to 9.94 (Table E.1-1). 

There were two pH values measured above 8. The maximum value of 9.94 was measured in a 

sample from Well 11 17 south of the Plant 9 sump (91) and a pH of 8.89 was measured in Well 1031 

southeast of the Clearwell (CW). 

There was one area with pH values below 7 in  multiple adjacent wells east of the South Field 

@H 6.68699). Samples from isolated wells had pH measurements below 7 in the waste pit area (pH 

ranged as low as 6.70 in two wells on the east side and as low as 6.82 in two wells on the west side). 

the K-65 silo area @H 6.89 in Well 1032). under Plant 1 @H 6.90 in Well 1361). and near Plant 6 

(6.79 in Well 1149). Additional pH measurements below 7 in isolated wells were found in Well 1018 

@H 6.95) in the southwest corner of the site. Well 1173 (PH 6.94) in the southeast corner of the site, 

and Well 1041 @H 6.97) east of the lime sludge ponds. 

The low pH values found in the South Field. the waste pit area, the K-65 silo area. under Plant I. 
and near Plant 6 may be indicators of impact on the quality of the groundwater from site activities 
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due to their location. However, the two low pH values from wells in the comers of the site and the 

low pH value from the well east of the lime sludge ponds do not appear to be associated with 

potential sources and are probably due to variability in pH measurements. The pH measurements 

used in the F E W  RI were taken in the field during sample collection and there is generally greater 

variability in field measurements than in values measured in a laboratory. Also, because of the 

variability of organic content in the perched groundwater, pH may also exhibit a hi@ degree of 

variability. For these reasons, pH may not be useful as an indicator of impact on the quality of the 

perched Bo-mdwater. 

- -  

- -  - _ -  - 

Because carbonate minerals in the glacial till would tend to neutralize acidic waters, very low pH 

values from acidic solutions or acidic wastewaters that may have entered the perched groundwater are 

not expected. Groundwater with relatively higher values of pH in multiple adjacent wells, although 

below pH 8, was measured in wells near the lime sludge ponds and in wells near the outside 

equipment storage areas (POO7). These are areas where neutralized acidic waste solutions were 

processed or stored. It is possible that these neutralized solutions, having a slightly higher pH, 

entered the groundwater in these two areas. 

E. 1.4.7 Phenols 

Phenols have a 95th percentile background concentration of 0.03 mgL and background values that 

range from 0.007 to 0.03 mg/L (Table EO-1). Phenols were detected at above-background 

concentrations in the 1993 data set in 2 of 180 wells (1 percent) and had a maximum concentration of 

0.07 mg/L (Table E.1-1). 

Plate E-70 is a contour map of phenol concentrations in unfiltered perched groundwater. Potential 

major sources of perched groundwater Contamination are shown in Figure E.0-1. 

Phenols were detected at above-background concentrations in two wells. Phenols were detected at 

0.051 mg/L in Well 1053 west of the laboratory and at 0.070 mg/L in Well 1149 under Plant 6. 

These detections were less than three times background in isolated wells. Due to their locations, it is 

possible that these detections indicate isolated contaminants due to site activities. It is also possible, 

however, due to their low concentrations. that they represent natural variability in background 

concentrations. 
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E. 1.4.8 PhosDhoryS 

Phosphorus has a 95th percentile background concentration of 0.18 mgL and b a c k g r o d  values that 

range from 0.026 to 0.18 mg/L (Table E.0-1). Phosphorus was detected in unfiltered samples at 

above-background concentrations in the 1993 data set in 150 of 165 wells (91 percent) and had a 

maximum concentration of 180 mgL (Table E. 1-1). Filtered samples of perched groundwater were 

not analyzed for phosphorus. 

Plate E-71 is a contour map of phosphorus concentrations in unfiltered perched groundwater. 

. 

Potential major sources of perched groundwater contamination are shown in Figure E.0-1. 

Elevated concentrations of phosphorus were detected across the site. The largest area of phosphorus 

contamination in the perched groundwater is seen in the southwest quadrant of the production area. 

Phosphorus concentrations range up to a maximum of 10.8 mg/L in Well 11069 west of the 6 to 4 

reduction facility No. 2. Possible sources for elevated phosphorus concentrations near Plant 213 

include the ore refinery plant @A), metal dissolver building @D), ore digestion activities in the hot 

raffinate building (3E), scrap recovery plant (8A), and pilot plant. Phosphorus probably entered the 

subsurface from the use of phosphoric acid solutions or neutralized phosphoric acid waste solutions 

that were spilled on floors or leaked from sumps and below-grade piping. Another possible source of 

elevated phosphate in the Plant 2/3 area is spills of tributyl phosphate that was used in the uranium 

extraction process. 

The highest concentration of phosphorus (180 mg/L) was detected in Well 11068 southeast of the 

K-65 silos. Other areas where phosphorus was measured in high concentrations are contoured on the 

isoconcentration map. Some of these areas may represent contamination from site activities, but the 

natural variability of phosphorus in unfiltered groundwater samples may be causing elevated 

concentrations, especially in the above-background detections in isolated wells. 

that phosphorus may not be useful as an indicator of impact on the quality of the perched 

groundwater. 

These data indicate 

E. 1.4.9 Sulfate 

Sulfate has a 95th percentile background concentration of 136 mg/L and background values that range 

from 3 to 175 mg/L (Table E.0-1). Sulfate was detected at above-background concentrations in the 

oooo&o 

1 

a 1 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

a 
19 

20 

21 

n 

23 

u 

2 5  

26 

21 

28 

29 

M 

31 

32 

PGH\OUS-RI\WI-94-7\1~ 22. 1990 9:IBpm E. 1-52 



FEMP-OSRIJ DRAFT 
June=. 1994 

1993 data set in 56 of 171 wells (33 percent) and had a maximum concentration of 6200 mgL 

(Table E. 1-1). 

1 

1 
_- - . 

Plate E-72 is a contour map of sulfate concentrations in unfiltered perched groundwater. Potential 4 

- - -  
_ .  - major sources-of perched groundwater contamination are shown in Figure E.0-1. - 5 

Elevated concentrations of sulfate ranging up to a maximum concentration of 1287.0 mg/L 

(Well 1617) in the K-65 silo a?& were detected in theperched groundwater at?oss-thT site.- Theye- 

was one detection of 6200.0 mg/L in Well 1020; however, previous detections of sulfate in this well 

ranged only from 40 to 124 mg/L. Although the contour map indicates that this is an area of elevated 

sulfate concentrations, the value is probably a data outlier due to a field or laboratory error. 

Areas with detections of above-background concentrations of sulfate in multiple adjacent wells are the 

waste pit area, the solid waste landfill, the outside equipment storage area (P007), the sewage 

treatment plant, east of the Plant 1 pad (74T), and near the coal pile runoff basin (18C). The 

maximum concentrations in these areas range from above five times background (720.0 mg/L in 

Well 1075) near the waste pits to slightly above background (147.5 mg/L in Well 1940) near the solid 

waste landfill. The maximum concentrations in the coal pile runoff basin area and the area east of the 

Plant 1 pad were above three times background (610.0 mg/L in Well 1299 and 528.0 mg/L in 

Well 1055, respectively). The maximum concentrations of sulfate in the perched groundwater in the 

outside equipment storage area and the sewage treatment plant were 363.0 mg/L in Well 1089 and 
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Other detections of above-background concentrations of sulfate in 'the perched groundwater were in 
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Elevated concentrations of sulfate detected in multiple adjacent wells suggest that plumes of sulfate 

contamination are present in the perched groundwater in the areas discussed above. 

these plumes and the magnitude of the concentrations suggest that the contamination is due to past site 

17 

The locations of 28 

P 

activities. 

contamination due to site activities. 

the use of sulfuric acid. 

Additional elevated detections in isolated wells across the site may also represent isolated 

Sulfate contamination may be a result of site activities involving 

u 

31 

32 

33 

PGH\OUS-RI\D-OI-94-7\J~ 22. I994 9:IBpm E. 1-53 



FEMP-OSRI-4 DRAFT 
June23. 1994 

E. 1.4.10 Total Oreanic Carbon 
Total organic carbon OQ measures the concentration of all organic compounds in the perched 

groundwater. TOC includes humic and fulvic acids commonly found in soil and groundwater. - -  

TOC has a 95th percentile background concentration of 9 mg/L and background values that range 

from 1.15 to 9 mgL (Table E.0-1). TOC was detected at above-background concentrations in the 

1993 data set in 36 of 177 wells (20 percent) and had a maximum concentration of 246 mg/L 

(Table E. 1-1). 

Plate E-73 is a contour map of TOC concentrations in unfiltered perched groundwater. Potential 

major sources of perched groundwater contamination are shown in Figure E.0-1. 

Detections of TOC at above-background concentrations in the perched groundwater extend over much 

of the production area. Elevated concentrations of TOC were detected in multiple adjacent wells in 

the outside equipment storage area (POO7), the fire training area, and the waste pit area. The 

maximum concentrations of TOC in these areas were measured in Well 1089 (13.0 mg/L), Well 151 1 

f30.0 mg/L), and Well 1644 (33.0 mg/L), respectively. 
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zj concentration (246 mg/L) of TOC was collected from Well 1785 just south of 

c I  wnich is not presented on the isoconcentration map. One detection of TOC (39.9 mg/L in 

a concentration above four times background in an isolated well in Plant 6. 

Southwest of Plant 6 there was a TOC detection of 12.0 mg/L in Well 1054 and further southwest of 

Plant 6 a detection of 26.0 mg/L in Well 1173. Other detections at concentrations above two times 

background were 20.2 mg/L in Well 1324 in the Plant 9 sump area (91) and 19.0,mg/L in Well 1332 

west of the KC-2 warehouse (63). Detections of TOC at concentrations slightly above background 

were measured in isolated wells across the site. 
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Elevated concentrations of TOC detected in multiple adjacent wells suggest that the water quality has 

been affected in the perched groundwater in the areas discussed above. The locations of these areas 

suggest that the contamination is due to past site activities. Additional elevated detections in isolated 
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E. 1.4.11 Total Oreanic Haloeens 

Total organic halogens OX) measure the concentration of all halogenated organic compounds in the 

_ -  
perched groundwater. 

TOX has a 95th percentile background concentration of 0.126 mg/L and background values that range 

from 0.01 1 to 0.126 mg/L (Table E.0-1). TOX was detected at above-background concentrations in 

the 1993 data set in 22 of 173 wells (13 percent) and had a maximum concentration of 305.4 mg/L 

-(Table E.1-1). 
. -  - 

_ -  

Plate E-74 is a contour map of TOX concentrations in unfiltered perched groundwater. Potential 

major sources of perched groundwater contamination are shown .in Figure E.0-1. 

The largest area of elevated concentrations of TOX detected in perched groundwater samples was the 

southwest comer of the green salt plant to the east side of Plant 8. The highest concentration of TOX 

detected in this area was greater than 2000 times background (305.400 mg/L from Well 1154). A 

nearby isolated well southeast of Plant 8 had a high TOX detection of greater than 600 times back- 

~ ~ i t n d  177.400 mg/L in Well 1840). Elevated concentrations of TOX were also detected in multiple 

wells in the waste pit area, near Plant 213, and near the oil burnedgraphite burner pad 

Tha maximum concentrations in these areas were 0.734 mg/L in Well 1031, 68.600 mg/L in 

, u d ~  ;208, and 1.300 mg/L in Well 1287, respectively. 

TOX was detected at above-background concentrations in isolated weIls in the fire training area 

(0.450 mg/L in Well 11229). the Plant 9 sump (91) (0.199 mg/L in Well 1324), under Plant 6 

(0.652 mg/L in Well 1149). under Plant 1 (0.480 mg/L in Well 1361), west of the chemical 

warehouse (0.133 mg/L in Well 1354) and west of the pilot plant (0.230 mg/L in Well 1246). 

Elevated concentrations of TOX in multiple adjacent wells suggest that perched groundwater quality 

has been affected in the areas discussed above. The locations of these areas suggest that the 

contamination is due to past site activities. Elevated detections in isolated wells in the areas discussed 

above may also represent isolated contamination due to site activities. Possible sources for TOX 

contamination include the incinerator building (39A). the oil burner/graphite burner, leakage of sumps 

and below-grade piping, and spills. 
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E. 1.4.12 Total Organic Nitroeen 

Total organic nitrogen (TON) measures the concentration of all nitrogen in the ai-negative valance 

state. This measurement will detect ammonia and other nitrogen compounds such as amines, but it 

will not detect nitrate or nitrite. 
-- 

TON has a 95th percentile background concentration of 0.34 mgL and background values that range 

from 0.1 to 1.35 mg/L (Table E.0-1). TON was detected at above-background concentrations in the 

1993 data set in 50 of 136 wells (37 percent) and had a maximum concentration of 40 mg/L 

(Table E.1-1). 

Plate E-75 is a contour map of TON concentrations in unfiltered perched groundwater. Potential 

major sources of perched groundwater contamination are shown in Figure E.0-1. 

Detections of TON at above-background concentrations were found in wells across the site 

particularly in the Plant 2/3 area west to the lime sludge ponds. The maximum concentration detected 

in this area (5.440 m g L  in Well 1208) was greater than 15 times background. Other areas with high 

levels of TON in multiple adjacent wells are on the north side of the South Field, waste pit area, the 

K-65 silo area, north of the Plant 1 pad to west of the KC-2 warehouse, and west of the sewage 

treatment plant. The maximum concentrations in these areas ranged from 0.798 mg/L in Well 1843 

west of the sewage treatment plant up to 40.000 mg/L in Well 1075 in the waste pit area. 

Elevated concentrations of TON detected in multiple adjacent wells suggest that nitrogen 

contamination is present in the perched groundwater in the areas discussed above. The locations of 

these areas suggest that the contamination is due to past site activities. Additional elevated detections 

in isolated wells across the site may also represent isolated contamination due to site activities. or may 

simply represent naturally occurring variability in the background concentration. 

E. 1.4.13 Total Kieldahl Nitrogen 

Total kjeldahl nitrogen (TKN) measures nitrogen in the tri-negative valance state after ammonia has 

been removed. This measurement will detect nitrogen compounds such as amines, but it will not 

detect nitrate, nitrite or ammonia. 
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TKN has a 95th percentile background concentration of 4.34 mgL and background values that range 

from 0.178 to 4.34 mg/L (Table E.0-1). TKN was detected at above-background comeatmtions in 

the 1993 data set in 8 of 104 wells (8 percent) and had a maximum concentration of 260 mg/L 

(Table E. 1-1). 
-- 

- .  

Plate E-76 is a contour map of TKN concentrations in unfiltered perched groundwater. Potential 

major sources of perched groundwater contamination are shown in Figure E.0-1. 

Elevated concentrations of TKN were detected in multiple adjacent wells in the waste pit area. The 

maximum concentration in this area was 260.000 mg/L in Well 1075. Isolated detections of TKN at 

above-background concentrations were in Well 1324 (6.580 mgL) near the Plant 9 sump (91), in 

Well 1149 (7.270 mgL) at Plant 6, and in Well 11085 (4.61 mg/L) east of the South Field. 

The three areas shown on this map that indicate elevated concentrations of TKN are also areas that 

have relatively high ammonia concentrations in the perched groundwater. Because sources of organic 

nitrogen other than ammonia were rarely used in the process area of the FEW, the TKN analytical 

procedure may be measuring organic nitrogen compounds that are being converted from ammonia by 

bacteria in the soils. Samples of the perched groundwater from these same wells also contained high 

concentrations of TON. 

Elevated concentrations of TKN suggest that nitrogen contamination is present in the perched 

groundwater in the areas discussed above. The locations of these areas suggest that the contamination 

is due to past site activities. 

1 

3 

6 

5 

(I 

7 

P 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Y 

PGH\OUJ-RIU)-OI-W.~June, 22. 1W 9:lBpm E. 1-57 
000085 



c 

v) 
-1 
a 
W 

- 3  
cc 

Y W  

Y 

a P 
u v) 

I- 
v) - 
c 
U c 
v) 

L L I  

0 :  

P L I  

WOO86 



u u  z t  
m 
N 

m n c  S o 
N U t s s  U 2 

0 a 

v: 
N 
c? 

0 
0 0 
9 m 
N 

L" 

? 

2 
N 
U m 

U z 

0 e m  m - -  

m s 
c 

OD 
U m 

0 e 
N 

c 

U 
(L 

9 

In 
c 
c 

In 

? 

In m 
I 

2 

N 
9 

e 

c 

0 

0 

9 
o o m  

E 
N N  I 

h . ? ?  
N 

, I  

c 

c 

c 

0 h 

z z 4  v'. L" 

9 

\ 
z 
c 

9 
2 
\ 
c 

A 
\ 
.C 

'd 

Y 

f 

m 
\ 
0 

N 
\ N 

c? 
\ 0 

* 
u, 
A 
A cs 

cc 

w w  

W *  -I+ 

C L  
w Y 

a 

n 

m 
a n  

P 
u 
2 

u, 

c 

c 
U c 
VI 

> 
a 

m 
\ 
0 

c? \ 
0 

A 
\ .- 
'd 

Y 
z a 

N 
\ 
N 

2 A - l - l  .> .> .> .> 
' d ' d ' d ' d  

-l 
\ 
.L 

'd 

A 
\ 
.C 

'd 

Y 
t a 

Y 
z a 

Y A Y  

f Z f  

0 z 0 
2 

c 

m N 

000081 



. .. 

m 
U \ 
N 
U 

0 
U \ 
a. m 

E 
\ 
N 
U 

x 
c 
\ 

0 
m 
c 

I2 
c 

c 
\ 

N 

U 

!2 
2 m \ 

N 

N 
\ c 

N 0 
(u 
\ 

!2 

c 
0 
N 

N 
2 



v) 
-I 
A 

- 5  
cc 

W W  

W *  AD- 
n 

m 
un 
D-L W 

Y 

a 
0 

I- 
LL 



.. . .  . 

- .- 

W Y 

= 
0 

I 
2 
W -1 

W ta - -  
t a m  

f 
-1 
2 - 1  

c c  
s s  f c f c 

000090 



c 

0 
0 
2 

3 

I- 
LL 

000091 



U z 

0 
N 

U 

_ _  

a 
2 

E! 

c 

0. 
0 
0 

E! 

c 

VI 

t 
N \ 
.o 
N 

U z 

c 

P 

VI 
n \ 
0 

U 
P 

0 
VI 
N 

N 

c 

c 

VI 

k 
e 

c 
\ 

U 
2 

0 
0 
51 

c 

0. 

P- 

VI 

2 
N 
\ 
U 

U 
2 

!? 

c 

. . ~- 

t 
0 

VI 

N 
N N 
\ 
N 

U z 

0 
N 

U 

U 
2 

0 
0 
c 

U 

U z 

0 2 
*. 
0 
N 

U z 

E! 

c 

0 
0 
.o N 

k 

VI 

t 
N 
\ N 
N 

U 
2 

z 
'" 

~~ 

0 
In 

c 

VI 

N 
N 
N 
\ h 

U 
2 

E! 

e 

!.2 
N 
\ 
0 

U 

_ _  

N 
U 
\ 
0 

e 

U 

U 

VI 

N 

\ 
0 

I 
N 
U 

\ 
c 

c 

N 

\ 
0 

I 
N 

\ 
0 

s N 

\ 
0 

I 
0 \ 
0 

VI 
VI 
\ 
0 

I- 

\ 
: 
L 

9 
N 
\ 
U 

N e 
\ 
0 

c 

N 

\ 
!2 
c 

0. 
U 

\ 
0 

c 

0. 
U 

\ 
0 

e 

N 

\ 
0 

2 
N 

I 
N 

\ 
0 

I 
N 

\ 
0 

2 
N 

\ 
0 

f E! 
\ 
0 

N 
I 

'0, 
0 

\ 
0 

-I 
\ 
m 

-1 
\ 

3 
-I 
\ 

3 
m 

-1 
\ 
m a 

-1 
\ 

J 
-1 
\ 

3 
m 

2 
\ 
m 

-1 
\ 
m 

Y 
z 
3 

Y z 
3 

Y 
z 
3 

Y z 
3 

Y z a 
Y 
2 a 

Y 
z 
3 

Y z a 
Y z 
3 

Y 
;L a 

Y 
2 
3 

Y 
2 a 

Y 
2 a 

Y 
2 
3 

W z 
W 
N z 
W 
m z s 
I 
U 

W z 
W 

3 e 

f 

0 a 
e - 

W 
2 
W I 
c 
W 
0 

f5 

-1 
I u W 

0 
s a 

I 
V 

W c 
d c 
W 
U < 
-1 

u 
c c - 

f 
0 

wl 
c 

a c -1 
h 000092 I u c v) 

w 
2 
W 

W z 
W ? 

N, N. 

n * 
2 
> >  



, 

Q U z 

0 z 
U 

U z 

0 
N 

2 

t z 

0 
In 
N 

U 

U 
t 

0 z 
s 

0 
N 

!? 

0 
N 

.t U U 

0 
0 
N 

0 
0 N 

0 s 
N 

N 

0 
Q P I  

I *  

m P I  
0 
2 

L? 
I- In 

N 
U 

\ 
c 

r 

N 

\ 
0 

2 
N P I  

\ \  
- 0  

2 2  
N N  

\ \  
0 0  

2 2  
N N  

\ \  
0 -  

2 2  
N N  
s ! 2  

N N  
2 2  

N N  

\ \  
0 0  

2 2  N 
U 

\ 
0 

c s 
\ 
0 

N 

\ 
0 

2 
\ \ \ -  
O O O N  c 

u) 
-I 
-I 

C Y  
cc 

w w  
W *  
2 c  

e x  
W u 

a 

m ea 

E 
cn u 
c 
u) 

e 
< c 
In 
* 

- 
a 

N 

\ 
0 

s N N  

\ \  
0 0  

2 s  N N  

\ \  
0 0  

J Z  N 

\ 
Z 
c 

N 

\ 
0 

s 
N P I  

\ \  e o  
$ 2  

N N  
U 

\ \  
0 0  

- 2  
N N  

2 :  
0': 

N 
U 

\ 
0 

c 

- 1 - l  

$ 2  
- 1 2  
\ \  

3 2  m m  
-I 
\ 

9 
-1 
\ m 
3 

-1 \ 
m 

2 
\ 

9 

u z a 
( L u  z z  
3 3  

U Y  

f J  

" 
W X 
e 
W 

a 
W 

W 

f W 
X 

Ly 
t 
W -I 

2 

W I W 

c 2 
X 

W 
U 

s w o  e a  
a r a  

w t - 3  
E E % ! k  
U < t J C  
I a s a  c z z t  
z w w w  t m m m  

000093 e 
W 
X 

I I I  

N N N  



r!' . 0. a a 

0 
N 

I -  

U 

- 
rn 
I 

? 

a z 

0 
N 

U 

-~ 

VI N 

? 

a z 

0 
N 

U 

- .. 

a z 

0 
N 

- 8  

U 

_ -  

U z 

0 N 

E 

0 
N 
I -  

U 

0 
IA . - .  
U 

. _  

. .  

.- 

U 

0- 
In 
rn 

? 

.. 

ln 
N l n ln  ln 

N 

\ 
I 
!2 

N 

\ 
N 
I 

c 

2 
\ 0 

N 

\ 
0 
I 

N 

\ 
0 
I 

N 

\ 0 
2 N 

\ 
0 
2 

N 
2 

N 

\ 0 
s N 

U 
\ 
0 
e 

N 

\ 
0 
2 

\ 
PI 

VI 
-1 
A 
W 

- 3  
cc 

W W  n 
W *  - IC 

m 
a n  c s  

W n 

a E 
u 
2 
5 

VI 

c 

c 

VI 

N 
U 
c 

N 
U 
\ 
0 
c 

N 
U 

\ 
0 
c 

N 
U 
\ 
0 
c 

tu 

\ 
N 

I 
N 

\ 
N 

2 
c 
U 

\ 
0 
c 

N 
U 

\ 0 
c 

N 

\ 
In 

2 
N 

\ 
0 
2 N 

PI 

\ 
0 
c 

2 
\ 
m 

Y 

f 

N 
I 
\ 
0 

N 
I 
\ 
0 

0 
PI 
\ 
0 

\ 
0 

A 
\ 

2 m 
A 
\ m 

A 
\ 

J 

Y 

f 

2 
\ 
m 

-I 
\ m 

2 
\ 
m 

Y 
2 
3 

Y 
2 
3 

Y 
2 
3 

Y 
2 
3 

Y 
z 
3 

Y z 
3 

Y 
z 
3 

Y 

f 
Y z 
3 

Y 
z 
3 

n z a 
Y 
z 
3 

Y 

3 

a 
W I 

W 
c 

I- 
LL 

K 
a 
n 

W c 

< X 
c 
I n 

5 
W 
2 
W W c 

5 
2 

W c 
< 2 

t 
X 
W I c 

X n 
A 
t X b 

A 
t 
N z 
W m 
2 * 

W 
c 
W 

N 
VI 
Y 

u -I 
X 
V 
a X 

w I 

W z 
x 

iu 
f ! 
n 

2 
Y n n 



. !& 

0 - a 

r 

VI 
9 

U z 

e 

c 

0 
U 
c 0 m m  U 

0 00 

N 

I 1  

h - V I  e 

V I L n  VI 0 
In 

c 
VI 

5 
\ 0 

R 
c 
\ 
0 

N 

\ 0 
f 

N 

\ 
0 
I 

N 

\ 
N 

f 
N 

\ 
0 
I 

N 
U 
\ 
0 

- m 

\ 
0 
f 

m 

\ 
N 

f 
N 

\ 
0 
f 

m 
f 
2 

N 

\ 
I 
c 

N 

\ 
0 

I 9 
\ 0 
e 

9 
U \ 
h 

YC 
\ 
0 c 

. 

N 

\ 
0 
2 

m 
U 
\ 
0 
c 

N 

\ 
0 
I 

m 

\ 
h 

f 
N 

I 
\ 

Q 
N 

\ 
0 
e 

R 
c 
\ 
0 

N 

\ 
0 
2 

N 

\ 
0 
f 

N 

\ 
N 

2 
N 

\ 
0 
2 

N 

\ 
0 
f R 

c 
\ 
0 

h 
\ 
0 

-1 
\ 

9 

n z 
3 

\ 
0 c 

-1 
\ 

3 
m 

-1 
\ 
m 
3 

- 1 - l  
\ \  

9 9  
- 1 - 1  
\ \  
m u 8  
3 3  

n u  
z z  
3 3  

- 1 - 1  
\ \  m m  
3 3  

Y Y  
z z  
3 3  

Y z 
3 

Y 
z 
3 

Y z a 
n z 
3 

n z 
3 

Y 
z 
3 

Y 
z 
3 

Y 
z 
3 

Y z 
3 

Y 

f 
Y Y  z z  
3 3  

W c 
a I 
v) 
n 

a 8 

f t  
2 3  
U - l  

a -  * a  a c  

i * a 
w I 
E 
8 
v) 0 
a c 

f 
- 

UI 

f 8 
m 

w c  
n o  
? ? E  00009~ 

2 i 



u a  
P z  a 2 

c 

c 

a 2 

- 
c 

a z 

0 
0 N 

m 
9 

m 

U 
P 

c 

.. 
c 

_ _  

U 
P 

0 
0 N 

m- 
9 

a z a 
2 

c 

m- 
9 

a z 

n 
c'! 

I 

e 

in 

? 

R 
c- 
\ 
0 

R 
c 
\ 
0 

d 
\ 

J 
m 

n 
x 
3 

U 
2 

m 

'u. 

-. 

E 
\ 
0 

R 
c 
\ 
0 

-I 
\ 
m 
J 

Y 

3 

. .  m m  - 
9 9  

- 

R R  
c c  
\ \  
0 0  

R R  
c c  
\ \  
0 0  

2 - J  
\ \  
m m  a 3  

Y Y  z z  
3 3  

. . - -- -- 

0 0 .  
N 

\ \  
0 0  

- 2  N R 
c 
\ 
0 

R 
c 
\ 
0 

-1 
\ 
0 

Y 
z 
3 

0. 
N 

\ 
0 

c 

R 
c 
\ 
0 

-1 
\ 
m 
J 

Y 

f 

R o  
e N  
\ \  
0 0  

R o  
c N  
\ \  
0 0  

A - J  
\ \  m m  
1 3  

Y Y  
z z  
3 3  

R R  
e -  
\ \  
0 0  

R R  
c c  
\ \  
0 0  

- 1 - J  
\ \  

3 J  
m m  

Y Y  

E l f  

In -1 

W 
e =  

cc 

w w  

W *  -1c 

+ S  
W Y 

n 

m 
u n  

- 1 - l  
\ \  

J J  
m m  

. .. 
u n  z z  
3 3  

. .  
W 

3 

N N  m u  
N N  
c c  



* z 

s 
c 

a. z 

In 
N 

U 
*! 

U 
2 

In 
N 

N 
'v 

I 

e z 

c 

'v 

U d  z z  

- s  
' v -  

. 
U 
2 

In 
e 

c 

F 
c 
\ 
0 

c 
c 
\ 
0 

2 
\ 
m 
J 

Y 
Z a 

a. z 

0 0 
In 

'v 

N 

\ 
0 
!2 

N 

\ 
!2 
0 

-1 
\ 

2 m 

Y 
X a 

8 
a 
K 

n 

r 

% 
0 

c 
0 

-1 
\ 
m 

Y 
Z a 

N 
e 

Q) 

UJ a 
n 

v) A 
-1 

- 5  
cc 

w w  

W >  -1- 
n 

m e n  
r x  W Y 

a P 
u 

: 

v) 

c 
v) 

I- 
- 
VI 

> 

I 

L 

N N  

\ \  
0 0  

. - e  m \ 
0 

0 0  m m  
\ \  
0 0  

c r  
c N  
\ \  
0 0  

c c  
N N  
\ \  
0 0  

0 -  
W N  
\ \  
0 0  

c c  
c N  
\ \  
0 0  

2 2  
\ \  
0 0  

c c  
N N  
\ \  
0 0  

e -  
N e  
\ \  
0 0  

m 
\ 
0 

- 1 2  
\ \  
m m  2 J  

- 1 - 1  
\ \  

3 3  
m m  

2 - 1  
\ \  

5 5  

Y Y  

3 %  
Y z a 

Y Y  
x z  a 3  

Y Y  z z  a a  
Y L L  

3 3  
Y Y Y Y  z z z z  a a a a  

Y Y  
x x  a 3  

I- 
LL 

* w  : e  
A > 
I c 

n 
w c 

2 
-1 

a v) 



n 
c 

9 a z 

'9 
c 

-I- cu. 

U z 

0 
0 
0 
In 

s 

In 
N 

4 
a 

8 
a < 

a 
4 
a 4 

a 

s 
0 0 - m  

I 

N 
- ?  

c! 
N 

8 
'? 

P) \ 

0 
9 
0 

9 
0 

D, 
0 

6 
\ c P 

c 
9 
0 

P) \ 

0 
9, 
0 

6 
\ 0 m \ 

0 

P) 
\ 
0 

In \ 
0 

? 
0 

? 
0 m \ 

0 

m 
\ 
0 

m \ 
0 

P) \ 
0 

. 

2 
0 9 

0 
? 
0 

? 
0 

0, 
0 

-1 
\ 
0)  

Y 
a! 
3 

c 
c 

? 
0 

2 
0 

e 0 
P) 

0' 2 
0 

)r) \ 
0 

P) 

0' 
m \ 
0 '", 

0 
m \ 
0 

P) \ 
0 

m \ 
0 

-1 
\ 
0) 
C 

Y z 
3 

I 

2 
\ 
0) 
C 

-1 
\ tn 

-1 
\ 
0) 
C 

-1 
\ 
0) 
C 

-1 
\ 
tn 
C 

-I 
\ 
tn 
C 

Y z 
3 

Y z 
3 

Y 
z 
3 

LL 
t 
3 

Y 
t 
3 

Y 
z a 

Y z 
3 

Y 
z 
3 

Y 
z a 

Y 
t 2 

Y 
2 
3 

Y z a 
Y 

if 
Y z 
3 

Y z 
3 

X 

3 
a 
2 
E 

Y 

z 
W 

2 
I <  

3 
a 
LL w 
2 
W m 

ul 

X 
z 
E! 
? 
4. 

ul 

X 
f ul z 

X 

o z  
? Z  8 

s a 

I u < 
X 
W I 

4- 
0 

E 
8 
t5 

N 
2 
W 

-I 
I 
V 
4 

i 

W 

E 
8 
5 
I 
V 
4 X 

W I 

W 

E 
8 

2 
5 
I 
V 

W x 

3 
W 

Q! 4. 2 ;  
W z 
4 X 

0 
? s 
c 

Q! 

I-, 
*- 
N 

c 

I- -- 
m! 

c 

s 
*! 
N 

Q. 
I-. 
c! 
N 

u- 
m! 
N 



-5 I 

rz' I 

N 
VI 
\ 

VI 

c 

e 
% 
\ 
0 

e 

e .  
\ 

0 
U \ 
0 
V 

c 
U 
\ c 

m 
\ 
c 

F2 
c 
\ 
U 
In 

, I  
N 
0 - -  
9 9 9  

0 h 

\ 
e 

!2 U \ 
0 

c 
\ 
0 

h 
In \ 
N 
U 

0 
N 

\ 
0 
9 

c h 
m 
3 

. I  

B . 

. ,II I- 
L L  

o00033 



Q 

v) 
A 
-1 
W 

- 3  
cc 

W W  

W *  -le 
n 

m 
un 
C L  

W u 

a E 
u 

Z 

v) 

I- 
v) 

c 

v) 

* 
a 

- 

. 
9 

000100 



I 

x 
0 

N N O N N N N N  2 Z 2 ? 2  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

N N  S Z S m - c  N S N N N  N O N N N  N N 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

c 

W 
2 
W 



4 4 u. z z z  4 u *  z z z  
4 z 

0 
0 z 
U 

* u  z z  

0 
0 
0 c 

u *  
*- 0 

0 e o  
* c  

P U  t z  

0 0 
0 0 
0 z .o 
' 2  

- s  

0 

0 o *  0 
0 0  
0 0  
0 

4 
Z 

In 
c 

s! 

In; 
C I  

0 
o u o  
N -  N 

In 
I n - I n  

I n 0  
- N O  

~ .. N 
* I  

. .  
I 

c 

_- . .  

2 
\ 
0 

9 N 
\ 0 

R 
\ 
0 

2 2  
\ \  
0 0  

2 
\ 0 

2 2  
\ \  
0 0  

N N  

\ \  
0 0  
c c  2 

\ 
0 

2 
\ 
0 

m \ 
0 

)r) \ 
0 m \ 

0 
t 
0 

m \ 
0 

v) 
2 
--I 
W e x  

Y I  

0 :  

N 

\ 
0 
c 

Q 
N 
\ 
0 

2 

2 

Y 
t 
3 

N 

\ \  
0 0  
- R  R 

\ 
0 

2 
\ 
0 

2 
\ 
0 

m 
\ 
0 c 

0 

m 
\ 
0 

2 \ 

9 

Y 

3 

m \ 
0 

m 
\ 
0 

2 2  
\ \  

9 9  
2 2  
\ \  

9 9  
2 \ 
wl 

2 \ 

9 
2 
\ 

3 
2 
\ 

3 
m 

2 \ 

3 
m 

Y Y  z z  
3 3  

Y z 
3 

Y Y  z z  
3 3  

Y 

3 
Y 
t 
3 

Y Y  

3 5  Y 
t 
3 

Y 
z 
3 

Y z 
3 

Y z 
3 

Y 
z a 

Y z 
3 

Y 
I 
3 

I& z 
3 

c 
W c 

5 

E 2  
* 

W V  

2 -  
- w  a x  * 
a 2  u *  
X I  
c c  

a 

Y Y  

W c 
< 2 * 
V 

c c  
W W  x x  

a 

I w 
2 
0 

- Y W  
t a  

- - Y  

W 
2 U 

N 
N 
c 
9' 

W c 
< 

O n  



, 

P) . 
0 

P) . 
0 

N . 
0 
e 

N . c 

c 

N . 
0 
c Z 

\ 
0 

N . 
0 

c 
N . 
0 
e 

N 

\ 
0 
c Z . 

0 

N . 
0 
c 2 . 

0 
R . 
0 

N . 
0 

c 
N . 
0 
- 2 . 0 

2 . 
0 

N . 
0 

N . 0 

N 

0 
9, 

a -  

W z 

I- 
L L  

000103 



i. . 

000104 
c 
W 

.. 
W -1 

n 
- 



- 
U w 
< a 

E 
f 
2 
8 

- 
e < 

S 

z 

o? 
w c 

2 s a 0 

0 w I 
U a 
W n 
f 
v) 
-I 
2 
Y 

?J= 
e- 

w w  

w -  -I* 
m 
<a e x  

W U 

a 

n 

P 
2 v) 

c ln 
I- 

< c 
v) 

* 

- 

i! 

U 

N 
N . 
9 

t 

1 
9 
D 

N 

N 

s 
a 
? 

0 

c 
0 0 
0 0 

U m 
N 

c 

2 . s 

c 

e 

c 



N o z 

c 

d 
? 

0 
U \ 
0 

Q 
U 
\ 
0 

A 
\ .- 
'd 

U. 
z 
3 

0 
U 
N \ 
0. 
m N 

E m  o q u m  
N U 

, C '  

000106 



m 

U 
? 
? 
0 

2 
? 
0 

c 
0 
? 

N m 
? 

c 
c 
0 
9 

In 

0 
2 
? 

$ 
\ m 

9 

In 
Ln 

? 

a 

2 

Y 
z 
3 

2 
z 
W 
In 
< a 

c 
In 

0 
? 

N 

5 
? 

a a 
L". 

IC 
? 

I 

0 

R 
c 

E 
c 

c 
\ 

? 

2 
c 
\ 

c 

2 

2 

-1 

Y 
- 

f - 
a 
U m 

I- 
L L  

000107 



U 9 
L 
U 

D: 
O N 

0: 
9 
N 

S 
N 

In 
v\ 
c 

E 
? 
d 

e 

2 
\ 

In 
c 

- 
c 
N 

\ 
0 
N c 

-1 

P 

A 
Y 
- 

r 

- 
2i a 
U 

n 

a 
a 

W I 
U 

W 

f 
v) 
-1 
A 
w 

?.'3 
cc 

Y W  LL 

UI- -be 

I-L w Y 

E 

m u n  

2 
u v) 

I- 
LL a 



'9 , 
I rv , : !,. , . -  Ln 

E 
3 
0 

In 
3 

R 
3 
0 

r 
n 
3 

D 
? 

In 
3 

R 
9 
0 

m 
U 
U 

0 
3 

U 
U m 
3 

m 0 
9 

I 
I 
N 
in 

D 
? 

c 
N 

? 

U 0 

3 

< 
t U z 

U 
t 

z 
N 

a z 

c 

c 

c 
\ 
0 

e 
\ 
0 

2 

2 

-1 

U 
- 

t 
c 

z 
c 

e 

c c N 

z 
8 8 8 8  
3 3 9 9  L" 

P) 
, I  

N e  In 

In 
N 

\ 
e 

2 
a 
4 
c 
\ 

% 
c 
\ 
P) 

h 
N 

\ 
0 

c 

b 
N 

\ 
c 

e 

% 
c 
\ 
U 

N 

\ 
N 

!2 
h tu 
\ 
e 

c 

h 
N 

\ 
0 
c 

h 
N 

\ 
0 

c a 9 

N 
9 

P 

9 rn 
\ 
N 
9 

2 

2 

U 
2 
3 

In 

P % 
c 
\ 
9 

c 
\ 
rg 

m 
\ 
0 

c 
\ 
0 

e 
\ 
0 

2 

2 

U 

J 

c - c 

b 
N 

\ 
U m 

c 
In N 

\ 
c 

2 
2 
c 
\ 
N 
U 

h 
N 

\ 
0 

e 

h 
N 

\ 
c 

e 

% 
c 
\ 
9 

h 
N 

\ 0 
c 

h 
N 

\ 
0 
c 

2 
c 
\ 
U 

N 

\ 
N 

'2 
h 
N 

\ 
c 

c 9 
0 

-1 
\ cn 
J 

2 

2 

U 
2 
3 

U 
t 
3 

U 

f 
U 
f 
3 

Y 
t 
3 

U 
z 
3 

U 

f 
U z 
3 

-1 

Y 
- U 

3 

i 
8 
-1 
I 
V 
< U c 

w c 

N. 
N 

c 

c 

c 

000109 a c 
c 

c 

e 

a e 

N. 
c 

e 

8 
8 a 
m 

c 

c 

c 
f 
c 

. .  
c c N  . . .  
c c c  

N. N. 
c c  N 



0 

L? 
N 

? V I  
N -  I n l n  

w z 
000110 

I- 
L L  a 



. . c. 

h U z 

z 

U 

U 

VI 

VI 
9, 
c 

In 
0 \ c 

-1 
\ m 
7 

U 
z 
3 

W z 
W 
N z z a 
2 
u 
? 
N, 

I 

c 

U z 

z 
c 

0. 

0 
9, 

0. 

0 
? 

-1 
\ 

3 
rn 

U 
2 
3 

W z 
W 
N 
2 
W 

H -1 

I u 
? 
?, 
c 

U 
2 

0 
s! 

c 

0. 

0 
? 

% 
0' 

-1 
\ 

5 

U 
z 
3 

W z 
W N 
2 
W m 

i 
-1 
I u 
? 
-?- 
c 

4 z 

0 
rn 

U 

8 
\ 
0 

8 
\ 
0 

-I 
\ m 

U 
t a 

-1 

P 

e5 
u 
In! 

u. 

W 

; 
-1 
I 

a 
c 

N 

0 z 
U 

8 
\ 
0 

8 
\ 
0 

-1 
\ m 

U 
2 
3 

W z 
W 
N z z 
e5 
u 
u. 
N. 

a 
I 

a 
c 

e 

0 
2 

2 
0 

U 
I 

U 

N 

N 

VI 

8 
\ 
0 

3 
\ 
0 

8 
\ 
0 

8 
\ 
0 

% 
\ 
0 

3 
\ 
c 

8 
\ 
0 

8 
\ 
0 

3 
\ 
0 

U \ 
0 

-1 
\ m 

-1 
\ 

9 
-1 
\ 

9 
-1 
\ m 
3 

U 

f 
U 
2 
3 

U 
z 
3 

U 

J 
U 
2 a 

U 
2 
3 

U 
z 
3 

U 
z 
3 

U 
z 
3 

U z 
3 

Y 

3 
U 
2 
3 

U 
2 
3 

a 
W 
f 
c 
W 

I- 
LL 

-1 * 
z - 
> 
-1 

w 
f 

? - 
a 

c 
W 

f 
? 
*. 
N 

U 

N 
N 
P 
2 

c 
W 

N 
T 

e 
W 

N 
T 

- 
f 
N 

- 
T 
N 



g700 
00 

U z 

2 

z 
- -  

0 
0 
N 

0 
Q P )  P) N - 

a 
W a 
U 

8 

t 
5 
8 

c 
U 

z 
z 

a 
W c 
a 
3 : a 
0 

W 
I 
V a 
Y 

z 

v) -1 
-1 
W 

N X  

n 

n - 
c- 

w w  

W *  -1c 

e x  W Y 

n 

m 
a n  

a P 
u 
z 
5 

in 

c 

c 

in 

* 
a 

4 in 

m 
N m 

N I A  In 

W 
iL 

c 
W 

* 
X 

2 
L, 

P 

s 
5.' 
N, 
E 

6 a 

X 

m 

a 
W I 
c 
W 

-1 * a 

i z 
2 s 
5.' 

E 

I 

N 
Y 

m 

W c 

5 s 
% 
c 
t 

-1 * x 
W X 
-1 * 
I 
c 
W 

N 
Y 

E 
m 

a 
W 
I c 
W 

-1 * 
2 W 
t 
a 
-1 

w 
Y I 
c 
W 

I- 
LL 

E 
a 
n 

a 
W 
t 
I- 
W 

-1 

A 

W I 
a 
-1 * 
X 
c 
W 

e 

S T  
W ?  i @  
a x  

U 
4 o v  

W z 
W -1 * 
a 
W 

% - 

W 
t 
W I 
I- 
2 

2 
3 
Y 
R 

U 

= 
W 
m 

-1 * 
2 
W I 

-1 > 
2 
W I 

a 

: -1 

X 

Y 
e .  

W 
2 
W 
V 

I 
c 
2 

a 
5 
5 
R 
X 
W m 

-1 
0 = 
W I 
a 
-1 * 
X 
c 
W 
?c 

W 
t 
W -1 * 
X 
I- 
I 

U z 
W V 
< 

n 

W z 
W 

* a 
Q, 
2 N 

z 
W m 

000112 E! 
V < 

W z 
W I 
c 
I 

U 
t 
W 
V < 

a 

W 
2 
W 
V 
U a I 
* z < 

X 

U 

0 
N z 
W 

Y 

m 

X 

N 
5.' 

E 
Y 

m 

V - 
R z 
W m 

-1 
> 
N 
2 
W m u U U 



I .  
I .  

I c. 4 '  
0 

Q) 

m m 
n 

- 
< 
W 

< a 

8 

f 
f 
8 

2 

- 
c < 

c z 

a 
W c < 

a a u 

W I 
V a 
w 
n 
z 

v) 
A 
A 
w 

n 

- 
?= 
cc 

w w  

w *  A* 
a 

m u n  
e x  w 

Y 

? 
v) u + 
In 
c 
U c 
v) 

* 

- 
a 

! : c 
a 

c 
a ! 

C I  

! C 
Y 

In N 

In 
N 

N 

ru 

In In 

8 
\ 
0 

8 
\ 
0 

8 
\ 
0 

8 
\ 
e 

8 
\ 
0 

8 
\ 
0 

3 
\ 
0 

8 
\ 
0 

N 
\ 0 

I- 
\ 
0 

3 
\ 
c 

8 
\ 
0 

8 
\ 
0 

-I 
\ 
0, 
3 

Y 

5 

lu 
\ 0 

rc 
\ 
0 

-I 
\ 

3 
m 

-I 
\ m 

-l \ 
m 
3 

A 
\ 
m 

- 1 - I  
\ \  
m m  
3 3  

-I 
\ m 
3 

A 

2 

Y z 
3 

U 

f Y 

5 
U 
t 
3 

Y 
z 
3 

U 
z 
3 

Y Y  z z  
2 3  

Y 
z 
3 

v z 
3 

U 
t 
3 

U z 
3 

(L 

3 
U 

f 
Y 
t 
3 

U 

5 

+ 
L L  

U 

w 
c < 

lu c 
U 

U 
0 

Q, e 
*I -. 
c 
Y 

w 
Z 
n - 

W c < w 
Z 
W 

w c 
< A 
i 
c 
X 
0 

N 
Z 
w m s 
5 
I 
V < 
X 
w 
I 

W 
w =  
z w  A * 

T 
n 
- 

W N  - I z  000113 
x a  
n e  < -  z x  2 Y i r  Z o n  n 



4 4 4 4 4  z a ! z t z  ' 4 z 

VI 

m 
3 

-. . 

4 4  z z  

V I V I  

4 4  z z  

V I V I  

1 1 1 1  4 z 

0 
VI 
N 

U 

d 

d 

VI 
N 

0. 
? 
e 

Q 
9, 
c 

-1 
\ 

9 

U 

3 

-1 

W 
P 

s z 

4 = 

0 z 
U 

.- 

VI 

VI 

VI 

8 
\ 
c 

8 
\ 
c 

-1 
\ 

9 

Y 
z a 

4 
z 

U 
._ 

U 

u 4  z z  

0 z z  
, I  

u u  

v) c 

s 
w 

c 
V 

Y W  
Ob- w 

Z X  
4 0  ac1 

v) c 
-1 

w 

a 

:? 

2 
a 

_.  

y! 
c c c  z 

U 

I .  I . . a  
VI 

N ? ? N  
.- 

I- 

? 
VI 
3 

z 
c 

VI 

3 
\ 
U 

53 
\ 
U 

-1 \ 
m 

U 
t 
3 

VI 

5 2  
0 0  

5 
0 

3 
\ 
0 ? 

0 

53 
\ 
0 

-1 \ 

9 

U 
z a 

e 
\ 
0 

3 
\ 
0 

3 
\ 
0 

% V I  
\ \  
0 0  

3 
\ 
0 

3 
\ 
0 

-1 
\ 

9 

U 
z a 

3 
\ 
0 

c 

? 
0 

c 
\ 
0 

-1 \ 

9 
-1 
\ 
OI 

-1 \ 
0, 

-I 
\ OI 

- 1 - I  
\ \  

9 9  
-1 
\ 

9 

Y U  
z z  3 a  

U 
z a 

U 
z a 

U 
z a 

U 
z 
3 

U 
z 
3 

U 
z a 

U 
z 
3 

U 
z a 

U z a 
Y 
z 
3 

U 
z 
3 

U z 
3 

/ 

W 
3 n 

(u m 
(u c 

c 
N 

2 
N 
U 
N OOOll4 0 n 

? - i 5  c 
0 

w 
0 



I 

I .  
a 
e 
c 

Y 0 

c 
Q \ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 0 

N 
\ 
0 

N 
\ 0 

N 
\ 
0 

P 

9, 
0 

3 
\ 
0 

A 
\ 

3 
m 

Y 
z 
3 

3 
\ 
0 

A 
\ 

3 

Y 

9 

N 

0 
9, 3 

\ 
0 

-1 
\ 

3 
m 

Y 

f 

v 

9, 
0 

3 
\ 
0 

A 
\ m 
3 

Y z 
3 

N 
\ 
0 

N \ 
0 

N 
\ 
0 

Q \ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

-1 
\ 

3 
m 

Y 
z 
3 

c 
\ 
0 

-1 

2 
-1 
\ 

3 
-1 
\ 

3 
2 
\ m 

-1 
\ 

3 
m 

Y 

9 
Y 

J 
Y 

J 
Y 

3 
Y z 
3 

Y 
a 
3 

Y 

f 
Y 
z 
3 

Y z 
3 

Y s 

W 

X 

W 

2 
2 

W c 

2 
2 

x 
W > -1 * 

I c -I 

V 
I 

Y 

m 

z 
U Y V 

I 
m 

5 
-1 
W 
n 

a c c 
E f 

a a z 
W 

. .  
In. In! c? 



4 
2 ,  

m 
y! 

y! 
m 

N 
c 

U z 

0 
0 
0 
In 

0 0 
0 
In 

U 
2 

In 
c 

‘u 

m 
\ 
0 

m 
\ 
0 

2 
\ 

3 
m 

Y z 
3 

8 c 
Y 
0 

- 

- 
U 
W a < 

E 

2 
8 

2 

e < 
f 

a 
W c 

a a 
0 

W I 
u a 
W 

n 

n 
f 
ln 
-1 2 
w 

? =  
cc 

W W  
0 

W *  
2 e  

+ S  
W Y 

m u a  

a 
2 
v) u 
+ cn 
c 

v) 

* 

- 
- 
5 

f 

m \ 
0 

m 
\ 
0 

e 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c c 
\ 
0 

c 
\ 
0 

c 

- 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

2 
\ 

3 
m 

Y z a 

N 
\ 
0 

N 
\ 
0 

-1 
\ 

3 
m 

Y 

J 

\ \  
0 0  

Y I  

0 :  

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

m \ 
0 

m \ 
0 

c 
\ 
0 

-1 
\ 

3 
m 

Y 
t 
3 

e 
\ 
0 

e 
\ 
0 

c c  
\ \  
0 0  

\ \  
0 0  

-1 
\ 

C 
m 

2 
\ 

C 
m 

-1 
\ 

3 
m 

- 1 2  
\ \  

c c  m e n  
- 1 2  

$ 2  
-1 
\ 

C 
m \ en 

Y 
X 
3 

Y z 
3 

Y z 
=I 

Y z a 
Y z a 

Y 
z 
3 

Y z a 
Y Y  z z  a 3  

Y Y  
z x  a a  

Y z a 

li 
E! 
X 

8 8  
$ 8  

2 - 1 - 1  
X I X  u u u  < < a  x x x  

X 
Y 

2 
2 - 
0 



R 
0 

D n 
J 

1 
L 

U 
2 

U z In 
U 

U z U 
2 

U z 

c 

y: 

? 
c 

I 

ln 

? " !  1 
9 

I .  
0 m e  0 

N 

In 

L h N  
9 3  ' p !  

m 9  

c 

- 
a 
a < 

U 

\ 
0 
(0 

!2 3 
\ 
0 

e 
\ 
0 

c 
\ 
0 

r 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 0 

9 
0 

c 
\ 
0 

U 

\ 
m 0 

t 
c 

3 
\ 
0 

9 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

-1 
\ 
01 

Y 
2 
3 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

-1 

ii 

Y 
2 
3 

c 
\ 
0 

A 
\ 
rn 
C 

Y z a 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

2 
\ cn 

Y 
2 
3 

Y 
t 
3 

Y 
t 
3 

Y 

3 
Y 
t 
3 

Y 
2 
3 

Y 
2 
3 

Y 
2 a 

Y z 
3 

Y 
t a 

Y 
a! 
3 

Y 

J 
Y 
2 
=I 

Y 
t 
3 

Y 
2 a 

Y 
t a 

v) 

X 
f 
2 
? 
n 

I- 
LL 

v) 
2 * a a a 
z 
8 
f5 

2 
W 

-1 
I 
U < 
c 
W c 

a 

v) 
t < a 
3 
Y a 
z 
8 
8 

2 
W 

2 
I 
U 
< X 
W 
X 

2 < 
3 
a 

W 

t 
v) < 
,* c - 
f + 

I- 
Q! 

I-- 
m 
N 

c 
0. 
W I 



a 
c 

0 

U 

0 
: n 

0 
9 s 

0 

U 

U 
*! h 

0 
9 

9 
h! 

9 
N 

? 

N 

9 

IC 
? 
n 

N 
h 

n 2 

9 
B 

n n 
U 

N 
m 
U 

U z < z < 
3c 

a z 
< z 

< z < z 

o! 

9 
N 

N 

$1 

3 
I 

0. 

In 
In 
9 

z 
\ 
9 

U z < = 0. 

5 m 
9 

Inu tR  
I I I  

F U N  
N N 0 

9 9 c 

h 
9 ? 

VI 

r- 
VI c 

‘9 
0. n 

QJ 
9 

0, 

h 
U 
U 

? 
In 0 m 

e 

? 

h 5- c 

It s 
0. m 

c 

U 

VI 
? 

0 

9 

*? 
9 z 

L n  *! 
N 

* 
? 

N 
4 

c - 
< W 
a < 

E 
z 
f 
5 
f, 

s 

X 

U 

W e 
a 

: a 
W 

W I 
u a 
W 

z 

v) -I 
a 
W 

n 

a - 
? =  
c- 

w w  

W *  AI- 

e x  
W n 

a 

a 

m u a  

2 
u 
E 
5 

v) 

c 

c 

v) 

* 

VI 

6 
Ln 

N 
9 
c 

h 

2 8 
h! 

OD 
? 2 

U 

c 

? 
c 

z 
0 ,  

3 
2 
\ 

k 
\ 
m e 

E 
3 
\ c 

\ 
0 

9 0 2 
\ 
U 

OD \ 
0 h 

\ h e 
2 
\ 
9 

2 
\ 
U 

n 
n \ 
n n 

0, 
0, 
\ 

0 
U \ 
0 n 

N tu 
\ 
U 

QJ \ 
0 

OD \ 
0 

C 
\ 
0 h 

\ h C 

A 

2 A 

2 

Y 

3 
Y z 
3 

Y z 
3 

Y 
z 
3 

A 

Y 
- Y 

f 
Y z 
3 

Y 

f 
Y 

5 
Y 
2 
3 

Y 
z 
3 

Y z 
3 

Y z 
3 

Y 
t 
3 

n 
W > w c - 

a c k 000118 a 
m 

W a c c & 
v) 

-I 

5 0 c 

-I 
< c 
e 

-J 
< c 
P 

4 
< c 
e 

-I 
< c 
P 



In 
c 

0 
0 0 

c < 

X 

z 

f 
2 
8 

c 
\ 
0 

e 
\ 
0 

9 
0 9 

0 
c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

In 
\ 
0 

e 
\ 
0 

c 
\ 
0 

e 
\ 
0 

e 
\ 
0 

e 
\ 
0 

e 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

f 
v) 

W 

L 
< A * 
I 
e 
W z 
W 
X 

-I * I 

f 

n 

c 
2 2 
5 
N 
X 
W 

-I * 
I 
c 
W 

m 

f 
f) 
2 
b' 

W z 
W 

f 
A 

W 
X - 
3 
A * 
I 
c 
I 

< 
N N  

n 

7 4 -  

W 

f -I 
> 
X 
c 
X 

< n 

T 
c 

8 A 
I 
V 

t 
w 
- 

000119 c 
W u 

N 
7 

- 
I 
Wl 

*. 
c N u u vr 



- 
< 
W a 
< 

Q \ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

? 
0 

c 
\ 
0 

c 
\ 
0 

? 
0 

C a  \ 
0 

e 
\ 
0 

c 
\ 
0 

c 
\ 
0 

? 
0 

P 
\ 
0 

c 
\ 
0 

e 
\ 
0 

(D \ 
0 

c 
\ 
0 

? 
0 

c 
\ 
0 

I- 
LL a &,a fY 

oooi20 



U 

P) 
UJ 
0 n 

e 

U 

U 

c 
In . .  c c r c .- c c a0 e c e c N b .... \\.\...\..\\ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

In 
c c c c N b  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

W 

f 
5 

w 
8 
8 
T 

-l * 
I 
c 

u) 

c - 
z 

W 

A 
f 
s 
E 
n 

v) 
0 
c a - 
f = 

W 
t - 
e 
a 

5 
n 
5: 
a 

T 

W 

0 
c - 
z 

W 

f 
E 
-l 
0 
a * 
n 

a 

5: 
8 
f 
c - 
= 

W 
t 
W N 
3: 

8 
d 
f 
3. 

f 
? 

A * 
I c 
W 

0 

W 

L 
f 
5 
n 
W z 
W -l * z 
W 
I 
4 
n 

W 
t 
W N 
t 
W 

0 
m 
a 
0, 

2 
I 
0 

X 
W 
0 

W 
X 
< I 
Y 
c 

E 
0, 
I 
V 
< c 
2 
W n 

W 
2 
W N 
X 
W 
m 
8 
8 
0, 

c - 
a 

r 
V 
< e 
z 
W 
n 

z 
c 
W 
V < 
t 
W I 
n 

W 
n - 
3. 
8 a n 

a 

N 

W 
c 

.. 
W A 

Y- 
- 000121 



c 

z 
v) A 
A 
W 
3 
c 

9 
a3 

'E 
0. 

c 
Q 

9 
a3 

b 
\ 
0 

a3 . c e 
N 

9 
U 

c 
In 

a3 . 
U 

h . 
0 

9 m 
C 

c 
. 9, 

N 
P 
0 

9 
e 

h . 
0 

9 
0 

N . 
0 

N . 
0 





8 5 8 6  
9 9 9 9  

c - n m  
0 0 0 0  
9 9 9 9  

C C -  g s s s a a s z 3  0 0  
? ? ? ? ? ? ? ? ?  ? ?  



I 

2 :  
VI 

8 S Z d %  
9 9 9 9 9  

m - 0  
9 9  

In 
O N  
9 3  

c c  
0 0  
9 9  

N N  
0 0  
9 9  

c 

k L  
9 3 9  

s 
9 

9 
9 

c 

I 

e 

J a < h N  

9 9 9  " 8  
X d  

f 
ul 
A 

!i 
c 

h 
\ 
9 

P 
0 

9. \ 
0 

h 
\ 
0 

P 
U 

h 
\ 
m 

P 
0 

h 
\ 
0 

P 
N 

h 
\ m P 

0 

h 
\ 
0 

P 
0 

h 
\ 
0 

VI 
\ m 

m 
\ N P 

0 
h 
\ 
0 

? 
0 

U \ 
0 

9. \ 
0 

W 
0 * e 

Y I  

0 :  
a. x 
W Y 

a 
P 

I- 
LL 



VI 

u < u  
z t t  

u a a  
t t f  U 

t 

z 
VI 

.~ 

u u a u  
t t t Z  

U 
2 

0 
c 

.- 

U 2 

z 
VI 

- .  

r n I  
c 
-1 

W 

c 
V Y W  

0 -  W 

w 0- - 8  

2 
a 

5 3  a t  

v) 

. _. I? -1 

W 
2 

VI .n 
5 a < % 

N 

m 

PI 

PI 

PI 

VI VI N VI VI VI VI V I V I I n  In In VI VI V I V I  VI In VI 

e 
0 

e e  
0 0  e 

c 
'E 
0 

e 
0 

6 \ 
0 

6 \ 
0 

e 
0 

'E 
0 

c c D ,  0 0 0  Q 0 
e 
0 e 

c 
'E 
0 

e 
0 

e 
0 

e 
0 

P 
0 

0, 
0 

P c P  0 0 0  c c  
0 0  

6 
\ 
0 'E 

c 
'E 
0 

6 
\ c 

6 
\ 
VI 

D, 
0 

Y 

J 
Y 

3 
n 
2 
3 

Y 
2 
2 

Y 

J 
Y 
2 
3 

Y Y Y  

9 3 3  
Y Y  

3 5  
Y z 
3 

Y 
2 
3 

Y 
2 
3 

Y 

3 

CI 
-1 
< c 
e 

W 
n - 
Y 

W 

& 

a c N 



rg 

Q) m m n 

- - 
;5 

E! 

f 
2 
8 

a 
U 
2 

c 
U 

z 
2 

a 
W c 

2 
4 
- a  
.U 

0 W 

w w  A X  

C W  

m u  

n 

f 
ln 
-I < 
c 

W 

* 
c 

S W U 

n 

n 

a 
E 
u 
E 

ln 

c 

c 
< c 
ln 

* 
a 

a 
2 

Y) c 
-I 

W 

c 
U 

Y W  
0 c  Ly 

w o  
0 1  

2 
a 

5 %  a 2  

VI c z 
W a 

z 
0 
c 

In N 

2 :  
2: e :  
L l I n  

In 
N 

In 
N In In In In In In In In In In In In In In In In In In 

a P 
0 

P m 
P 
0 

P 
0 

P m P 
0 

6 
\ 
0 

P 
0 

P 
0 

P 
0 

e 
0 

P 
0 

P 
0 

P 
0 

P 
0 

6 
\ 
0 

P 
0 P 

0 
P 
0 

P 
0 

P 
0 

'E 
0 

8 
0 

P * P 
0 

6, m 
P 
0 

P 
0 

6 
\ 
0 

P 
0 

P 
0 

6 
\ 
0 

8 
0 

P 
0 

P 
0 

'E 
0 

Y 

3 

'E 
0 

'E 
0 

P 
0 

Y z 
3 

Y 
2 a 

U. = 
3 

Y 
2 a 

U. 
2 
3 

Y 
2 a 

Y 

J 
Y 
2 
3 

Y 
2 
3 

Y 

5 
Y 
2 
3 

Y 

9 
U. 

J 
Y 
z a 

Y 

5 
Y 

s 
Y 
z a 

I 

I- 
L L  

W 
2 
W 
I 
I- 

i -I 
I 
U - 
a 
c 

X 
U 

W 
2 
W 

- a  
t n c  *. 

c 0 y l r g 0  c, c, - 1 - 1  * *  
> >  
f f  

-I * 
X c 
W 

v, - 
U c c 



h 

000128 



a a! a 
X 

0 
c 

0 
e 

0 
c 

2 

0 
c 

0 
c In N 

h 

h 

In 
N 
c 

In 
N In In In In In In In In In In In In In In Ln In In In In 

a P 
0 

P 
0 

P 
0 

P 
0 

6, 
0 

P 
0 P 

0 
N 
\ 
0 

P 0 P 0 P 
0 P 

0 
P 
c 

P 
0 

0, 
0 P 

0 
P 0 P 0 

P 
0 

P 
0 

P 
0 

b 
\ 
0 

b 
\ 0 

P 
0 

b 
\ 
0 

P 
0 P 

0 
F 
0 

P 
0 

0. 
\ 
0 

N 
\ 
0 

b 
\ 
0 

6 
\ 
0 

b 
\ 
0 

P 
0 P 

0 
c 
0 

P 
0 P 

0 

LL 
t 
3 

LL 

f 
(L 
t 
3 

LL 

if 
LL 

if 
LL 

3 
LL 
t a 

LL 

if 
LL 
z 
3 

Y z 
3 

LL 
z 
3 

LL 
t a 

Y z 
3 

Y 

5 

OL 
W 
X 
c 
W 

-I * 
A 

a 

E 
8 
3 

i 
I 
U 

W 
c 

a f c 
t 

-1 * 
X 
W 
I 
-1 * 
I 
c 
W 

N 

5 

Q, 

Y 

E 
m 

I- 
LL W 

X 
W 

W c 
< 

w c w z w 
2 
2 
8 s 

c 

f 
U < 
X 
W I 

000129 

W c 
< W c 

< I 
c 
I 

5 

a 
-1 * I 
c 
w 
n 

c 
I a 

-I * c 
3 
9D 
f - 
n 

A < 
-I * 
N 
2 
W 
m 

U 

N, 
u) 



a 
W e 

2 
d 
-a 

n 

m u  

a 

.v 
W 

w w  A I  

< a  c W  m :  -l 

< 
c 

W 

t 
t 

n 
L 
W 

a 
Y 

4 
2 

2 

v) 

c 
v) 

c 

v) 

* 

- 

I v) 

a 

c 

L 

z *  
E ! :  

3 v  

Y O ' O  0 0 0 

z::o 
a w , \  'E 'E 'E ' E C C % C C ' E ' E C C ? 2 2 2  o o o o o o o e o o o o o o  

W 

f 
? i w  

? ? 2 2  
0 0 0 0  

L L Y Y U -  
Z Z z z  

I- 
iL a 



2 
Q 
m m n 

- - 
J 

8 
2 
2 

a 
U 

- 
c - 
IC 

B 

?3 

a 
W c 
< 
b 

e a  . v  
W 
P W W  -II 

C W  

m u  u a  
n 

f 
v) 
-I 

2 
c 

W 

* c n 

n e 
Y 

a 
0 
Y 

ln u 
E 
c 

c 
4 c 
v) 

* 
< a 

E 
9 

It 
9 

KI 
9 

IC 
9 

It 
9 

IC 
? 

IC 
? 

IC 
? It In 

"i 
VI 
"i It IC v: 

9 
0 

9 
0 

9 
0 

Q 
\ 
0 
: 
0 

9 
0 
: 
0 

9 
0 

Q 
\ 0 

9 
0 

9 
0 

9 
0 

Q 
\ 
0 

9 
0 

Q 
\ 0 

m, 
0 

9 
0 

9 
0 

N 
\ 
0 

N 
\ 
0 

N 
\ 
0 

Q \ 
0 

Y z 
3 

8 
-I 
I 
V * 
H 
c 
Y 

9 
0 

Y 
z 
3 

W z 
W I 

3 E 

N 
\ 
0 

Y 
z a 

-I * 
X c 

L 
P 
E 
n 

N e. 

N 
\ 
0 

Y 
t a 

8 c 
W 
IC 
w 
n 

OD 
\ 
0 

Y 
2 
3 

Q 
U N c 

ti 

w e. 

9 
0 

Y 
z a 

0 
9 N c 

fi 
-I u 

U 
2 

9 
0 

Y 

J 

V 
t 

e. c 
W 

m 

m 

9 
0 

Y 
2 
3 

V I 

4D 
5 
-I 
W 
P 

Q \ 
0 

Y 
t 
3 

f 
el w 
n 

a 

9 
0 

Y 
t 
3 

W c 
e. Y 

s 
z 

-I 
z 
2 
8 
Z 
W 

OD \ 
0 

Y 
z a 

f 
n 
a 
2 
w 

9 
0 

Y 
2 
3 

W 

c 
W 
Y 

2 

0 2 
W 

B 

- 
a 

9 
0 

Y 
z 
=I 

A 
W 
X < 
P z 
-I Y 

V I 

e. 

- 
4D 

5 
U 

9 
0 

Y 

f 

W 
z < 

E 

f 
-I I 

Y 

4 
0 

OD 
\ 0 

Y z 
3 

8 

5 

-I 
I 
V 

n 
W 
I 

9 
0 

Y 
z a 

W 

X 

W 

e 
g 
8 

5 

-I 
I 
V 

n 
W 
t 

OD \ 
0 

Y 
2 
3 

N 
U N e 

i3 
-I 
V 

e. 2 

t- 
LL 

.. . 

-.. . .. . 



P) 
P 4 z u 4 u  t z z  U z 

e 
? 

-? 
e 

- 

4 
2 

c 

'? 

? 
c 

- 

4 u  z z  

In 
? k-  

h ?  
In 

U z 

c 

c 

. -  

4 
t 

c 

c 

__. 

U z 

In 
? 

? 
In Q 

h-. 

5 a 
U 
z 0 
c 
U 
3 
3 
s 
c 
t 

In 

$! 
In 
2 

N 
\ 
0 

N 
\ 
0 

Y 
2 
3 

In N In 
"! 

In 

N 0 0 

e 

0 0  0 0 0 0 0 0 0 0 0 0 0 a 
W c 
U 
3 a 

4 
- a  . u  

c1 
w 
Y W  
- 1 1  

U a  C W  
m u  

n 
3 
v) -I 

ii 
c 

W 

* 
c 
n 

n x 
W Y 

a P 
u 
2 
2 

I v )  

c 

c 

v) 

* 
a 

e 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

N 
\ 
0 

N 
\ 
0 

N 
\ 
0 

c r e  
\ \  
0 0  

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

c 
\ 
0 

\ \  
0 0  

Y I  

0 :  

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

e 
\ 
0 

N 
\ 
0 

N 
\ 
0 

N 
\ 
0 

c 
\ 
0 

c c  
\ \  
0 0  

c c  
\ \  
0 0  

c 
\ 
0 

Y z a 
n 
2 
3 

n 
z a 

Y 
2 
3 

Y z a 
Y 
z a 

E 
E 
? 
- 
: N 

z 
W m 
8 
0, 
a 

I 
V 
U x 
W 

z < 
3 
a 
Y 

R 

8 
El 

t 
W 

-I 
X 
0 
U 
X 
W 
T 

z < 
3 
a 
Y 

R 

8 
8 

t 
W 
m 

a 
I 
V 
U 
X 
w 

? 
4- z < 

a 
2 
R 
LD 
8 
0, 

a 

z 
W 

a 

f 
V 

c 
W c 

v) 

X 
t. 
0 
? 
a 

2 - 1  
X I  

b n o u u  
w w w u u  
X I X X X  

I w w  
i Q r n I X  

. - . . -  
e e u u u e- a- h- rc h- h~ Q 



N 
c c  9 . .  

N 
, I  

N U  0 
9 9  9 

c 
e .  

, I  
N 

L " 7 N  

E 
v) 
-1 

e 

W 

* c n 

n 
S 
W Y 

a E 
u 
E 

v) 

c 

c 
U c 
v) 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

t 
0 

(0 
\ c 9 

0 
(0 \ 
In 

h 
\ m 

c 

c 
\ t 0 

P) \ 
0 

9 
N 

P 
0 

m 
\ 
0 

t 0 

Y .  
0 ,  

c 
\ 
0 

Y 

f 

v) z s 
2 
R 
m 
8 
E5 

z 
W 

-1 
I 
U < 
X W 
I 

c 
\ 
0 

u- 
f 

2 
x 
- 
0 
9 
4- 
R 
m 
8 
s 
8 

z 
W 

a 

I 
U 
U c 

c 
\ 
0 

Y 

f 

z 
U. a z 
R 
m 
8 
s 
z 
8 

z 
W 

a 

I 
U 

c 
\ 
0 

Y 

5 

VI 
t 
X 0 
- - 
? 
4- 
R 
m 
8 
(3 

z 

X 
W 

a 

I 
U 

X 
W 
n 

c 
\ 
0 

Y 
2 
3 

v) 
t 
U a 
2 
R 
m 
8 
f5 

I 
W 

-1 
I 
V 
U c 
z W 
a 

c 
\ 
0 

Y 
2 
3 

v) 
2 
X 
- 
0 
9 
4- 
R 
m 
8 
2 

2 
W 

a 

t u a 
c a 

!! 

c 
\ 
0 

Y 
z 
3 

v) 
2 
U 
a 
2 
R 
m, 
8 
s 

z 
W 

a 

I 
V 
U a e 
W c 

0, 
U 

-1 

i 

Y 
2 
3 

z 

1 

(0 
\ 
(0 

-1 

2 

Y 
2 
3 

W 

ii 2 
Y 

9 
In 

2 

i 

U 

9 

W c 
U 
c 
z 

a - 

h 
\ 
U 

2 

i 

Y 
2 
3 

W c - 
a 
c 
2 
\ 
W c 
< 

- 
a c 
z 
- 

v) < 

P) \ 
0 

Y 
z 
3 

W c 

a s 
8 
n 

9 
6 

-1 

2 

Y 
z 
3 

W c 

z 
2 

P 
0 

Y 

f 

W 

E 
Y 

2 
000133 



z 
E! 

a 
!!! 

c 

c 

W 

> c 
n 

: u  
? 
c 
W .. 
W A 

Y 
- 



E 
Y cn 
8 Y 

Y 
0 
C 

c 

p! 
c 

In 

0 
n! U 

0 
c! L? 

c 

u m 
a. a 

s 
0 

c 

m 
n! 
N 

c 

0 09 
0 

L? 
N 
c 

z 
c 

h 

OD 
09 

In 
\ 
In 

In 
\ 
In 

-I 
\ .L 

'd 

Y 

J 

OD 
Is) 
N 

? 
e 

9 0: 
0 

p! 
L 

0: 
0 

n 
3L 

Q z m 

h 
0: 
c 

m 
0: 

h 

2 ? 
c 
c 

I 

9 
e 

r 

9 
1 

N 
9 
? U 

r 

d 

h; 
N 

: m  
Y : Y  c 

c m 
I 

9 m 

P 

P 

I I I 

h 
0: 
e 

m 
0: 

c 

9 

N 
c! 09 

c 
c 

9 
N 

h 

0: 
e 

In 
c 

ti 

U 
U 
p! 

m 
1 
U 

9 
N 
N 

N h 

7 
F 
OD 

L? 
c 

c 

m 
U 
p! L? c 

m \ 
0 

m 
\ 
N 

m 
\ 
0 

In 
\ 
m 

In 
\ c 

m 
\ c 

In 
\ c 

m 
\ 
0 

In 
\ c 

m 
\ 
0 

In 
\ c 

m 
\ c 

In 
\ 
0 

m 
\ 
rn 

In 
\ 
In 

m \ 
n 

In 
\ 
In 

m 
\ c 

In 
\ e 

. .  
\ 
e 

In \ 
m 

m 
\ 
0 

-1 
\ .C 

'd 

In \ 
N 

-I 
\ .L 

'd 

m 
\ 
0 

-I 
\ .C 

'd 

In 
\ 
m 

-I 
\ .L 

'd 

c) 
\ c 

In 
\ c 

n 
\ 
L 

In 
\ c 

c) 
\ 
0 

In 
\ c 

m 
\ 
0 

In 
\ c 

m 
\ c 

In 
\ 
0 

c) \ 
m 

In 
\ 
In 

c) 
\ 
m 

In 
\ 
In 

-1 
\ .- x 

-1 
\ 
1- 

'd 

-I 
\ 
.C 

'd 
-1 
\ .C 

'd 

-1 
\ 
.L 

'd 

-1 
\ .- 
'd , -  H 

Y 
z 
3 

Y 
z 
3 

-1 

Y 
- Y 

t 
3 

-1 

Y 
- Y z 

3 

-1 

Y 
- Y 

J 
Y 
3L 
3 

u. 
5 

-1 

Y 
- -1 

Y 
- Y 

f 
Y 
2 
3 

I- 
LL 

,d n e 4 
N h 

m 
N 

J 
2' 
- 
a! 

000135 

: B  N 
m 
N 

N 
m 
N 

w 
N 

w 
N 

0 
m 
N 

9 
N 
N 

9 
N 

U 

N 
N 
P 
9' 

0 
< a 

0 < a c c c c c c 



F 
Y 
(0 

al U 

U 
0 
C.. 

e 

e 

PI 
p! 
c 

P) 
p! 
c 

'" 

F U 
. u )  
al 
Y 

U 

2 

. -  

L" 

L" 

In 

N 

F 
U 
u) 

al U 

Y 
0 
C 

0 
In c 

0 sc 

It 

N s 
9 
0 

0 

2 
9 
N 

0 

~~ 

I 
9 

c 
0 
9 

E 
9 
0 

c 
.a 0 
9 

c 

e c 
.a 

U 

9 
0 

- 

.a h 
0 
9 

c 
In 
0 
9 

h 
0 
9 

U 
In 
U 
9 

N 
N 

0 

e 

- 

N 
0 
9 

c 
0 
9 

c 
U 0 
9 

c 
U 
0 
9 

c 
0 
9 

U 
In 

0 
3 

_ _  

c 
0 
h! 

s 
9 
U 

4 
3 
OD 

PI N 

0- 

e 

h 
N 
OD 
9 

In 
P) 
? 

.a 
In 
In 
9 

In 
VI 
-? 

It 
9 
0 

.~ 

vt 

L" 

In N 

R 
N 

3 
c 

P) 
U 
? 

d 
c 

t 
- -  a .  

0 z- 

. .. 

I 
9 

In 
0 
9 

In (u 

0 
9 

0 
P) 

. .- 

sc 
In 
c 

2 

0 
P) 

In 
c 

z 

L" 
h 

D zc 

Y I  

L" 

In 

N 

N. 

N 
9 
e 

c 

e 

c 

L" 

_ -  - . a  
P) 
0 
3 

.. 

N 

0 
c 

3 

c 
0 0 

9 

s 
z 

In 

a0 
? 

- - - 
5 

2 

a < 
z 

c 
U 

f 
5 

a 

u 

W c 
< 
3 

a 

n 

a 
U 

0 W I 
u 
a 

?E 
c .z 
W -  

W v )  -12 
m 2  
2s  
c 

W 
a. * 
c 
a. 
3 
g 

u 
E 

Y 

Y 

v) 

c 

* 
< c 
v) 

* 

.a 
g 
9 

8 
9 
c 

.a 
OI 0 

3 

rn 
\ 
0 

In 
\ 
N 

P) \ 
N 

In \ 
0 

P) 
\ 
0 

In 
\ 
0 

wl 
\ 
0 

In \ 
0 

In 
\ 
0 

P) 
\ 
N 

In 
\ 
0 

m \ 
0 

In 
\ 
0 

PI 
\ c In \ 

0 

PI 
\ 
0 

In 
\ 
0 

P) 
\ 
0 

In 
\ 
0 

Z8 : 
z- I 
w e  I 
3 u  O W  I 
w e  I P) 
a w  I \ 
Y D  I O  

P) \ 
0 

In 
\ 
P) 

P) \ 
P) 

In 
\ 
N 

-I 

2 

-I 

Y 
- 

P) 
\ 0 

In 
\ c 

PI \ 
P) 

In 
\ 
In 

PI 
\ 
P) 

2 z 

Y 
2 
3 

In 
\ 
0 

P) 
\ 
N 

In 
\ 
0 

PI \ 
0 

P) 
\ c 

In 
\ e 

PI 
\ 0 

-1 
\ .C 

ti 

In 
\ 
0 

-I 
\ 
.L 

'd 

PI \ 
0 

In 
\ 
0 

-I 
\ 
.L 

'd 

In 
\ 
0 

-I 
\ 
.C 

'd 

2 
\ .- 2 

\ -I 

3 
-I 

3 
2 
\ 

P 'd 

Y 
2 
3 

-I 

Y 
- Y 

z 
3 

-I 

Y 
- Y 

2 
3 

-1 

Y 

Y 
2 
3 

-1 

Y 
- Y 

z 
3 

Y 
z 
3 

Y z 
3 

-I 

Y 
- -1 - 

Y 

8 
c 

8 - 090136 
J 

h 
2 - iJ 

c z 

c 
v) 

s - 
z e 
3 a 

- 
2 
-1 * 
a 
W 

I 

m 
c z < 

c z 
U 

2 < 



PI 

a 
UI 

0 
a 

- - - 
a 
8 
a < 

- 
c 
U : s 
5 
V 

e 
W 

! a 
u 

W f 

V a 
u w  

.t 
w -  

W v )  -1-4 
m - 1  
u w  
e 3  

n 

# a  
c 

c 

W 

t 
c 
a 

a 
L W Y 

e P 
v) 
u 
c 
- 
2 
5 
c 

v) 

t a 

f 

m z  
" ! ?  
0 0  

0 0  

s 
9 
0 

0 

U 
c 

9 

2 
3 

9 
% 

9 
h 

PI \ 
N 

PI \ 
N 

-1 

2 

Y 
2 
3 

I) 
9 
0 

0 

N 

tt 
3 

c 
N 
0 
3 

2 
9 

0 \ 
PI 

E 
3 
0 

U m 

0 
9 

c 

3 
I .  

U 
0 
3 

e 

3 

In \ 
0 

In \ 
0 

-1 

ii 

-1 

Y 
- 

L 
2 
6 
a I 
V 

Q 

m 
4 

U 
In 
P 

3 

N 
N 
3 

U PI 

p! 

3 
3 
N 

U m 
p! 

In 1 
0 

In 
\ 
N 

(9 
h 
U 

h. 
0 In 

2 
0 N h c 

0 
9 
!f! 

e 
c 
9 

0 

E 
e 

PI \ 
N 

rn 
\ m 

-1 

i 

Y 
2 
3 

J - 
V -1 
< 
V 

c 

3 

PI 
In c 

(9 
c 
9 

PI 0 
0 
0 
0 

h 
00 

1 

In 
\ c 

In \ 
In 

a 
;L 4 

E 
3 

PI 0 
9 

In 
0 
3 

In \ 
0 

In \ 
0 

-1 

i 

-1 - 
n 

c 

4 

3 

h 
c 

3 

L 
c 

0. 
9 
9 

I) 
e 

PI \ 
N 

c) 1 N 

-1 

2 

Y 
2 a 

n 
;L 

In 
0 
3 

c 
0 
9 

c 
0 
3 

In \ 
0 

In 
\ 
0 

-1 

4 

In 0 
3 

In 
0 
3 

9 
In 0 
9 

9 In 
0 
3 

VI N 
0 
9 

PI 
\ c 

c) 
\ c 

0 

h 
N r 

3 

z 
3 
0 

In 0 
9 

In \ 
0 

In \ 
0 

-1 

2 

-1 

Y 
- 

0 

h 
0 
N 
9 

h 
0 
N 
3 

N 
PI 
p! 

9 
U 
c\! 

N 
c) 

1 

PI \ 
N 

c) 
\ 
N 

-1 

0 

N 
0 
9 

c 
0 
3 

h 
8 
3 

h 

9 

c 
0 
3 

In 
\ c 

In 
\ c 

N N  
0 0  

N 0 0  
0 9 9 ,  3 0 

I , .  

N N  I 
0 0  

- 0  0 
N 
0 
9 9 3 3  

0. 

0 
% E 

1 z 
c 

!!2 

h. 
8, 

U 

h 

8, 

0. 

0 
% 8 

PI 

c 

9 

b 
E n  
E %  - x  * 

In 
\ 
PI 

m \ 
N 

In \ 
N 

PI 
\ 
N 

In \ 
0 

PI \ 
N 

PI 
\ 
PI 

In \ 
U 

c) \ 
PI 

In 
\ 0 

PI 
\ N 

In 
\ 
N 

- 1 - 1  

2 2  
- 1 - 1 - 1 d  

2 2 2 2  
- 1 - 1  

2 2  
-1 

2 2 2  

Y Y  
2 2  a a  

- 1 u  
- 2  
u a  

- 1 n  

z 2 i  
-1 - 
n 

n 
2 a 

-1 

Y 
- 

I- 
LL 

f 000137 

s 
B * 

L 
m m  
w w  

u u w u  
w w < <  
- 1 - 4 L L :  

n a z z  



. 

U 

0 m 
- - n  _. 

* a 

ii!i 

I 

s :a = : z  

N 
9 

N 

9 9  
N e o  

9 3  

0 0  
9 9  

N N  
0 0  
9 9  

-1 
W 
X 

X 
2 

5 - 
2 
W -1 
W 
v) 

5 
-1 -1 

U I 
c 

f 
2 
- 
2 
> a 

f 
2 
Z 
U > 

Ly 
2 
U I 

iii 
8 
k! 
-1 
I 

a c 
c 

e 

c 

W 
2 e 
f c 
W iz -1 
I 
V 
U 
c 
W c 

a 

N. 

N. 
c 

c 

- -000138 
a c 

N. 
c 

c 



In 

4 
2 

4 z 4 z U 
I 

4 z 4 
2 

4 2 
4 
2 

< z 4 
I 

4 
2 

4 
I z 

4 z < = 4 z 4 
2 

4 z 

z 0 
c 

z z 0 
c 

c 9 

c 9 

a In In 9 m In In In In In In In In In In 
In In m In 

In \ 
0 

In \ 
0 

In 
\ 
0 

In \ 
0 

In 
\ 
0 

In \ 
0 

In 
\ P 

In 
\ c 

U 
2 a 

In \ 
0 

In 
\ 
0 

In \ 
0 

Ln \ 
0 

In \ 
0 

In \ 
0 

In \ 
0 

In 
\ 
0 

In \ 
0 

In \ 
0 

In \ 
0 

In \ 
0 

In \ 
0 

In \ 
0 

Y 
2 
3 

In \ 
0 

In \ 
0 

In \ 
0 

In 
\ c 

ul 
\ 
0 

In \ 
0 

In 
\ 
0 

In \ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In \ 
0 

In 
\ 
L 

In 
\ 
0 

Y z a 
Y 
2 
3 

Y 

J 
Y 
a 
3 

Y 
2 a 

Y 
3 
3 

Y 
2 a 

U 

J 
U z 
3 

Y 
2 
3 

U 
2 a 

Y = a 
Y 
2 a 

Y 
3 
3 

U 
3 
3 

Y 
3 
3 

cc 
-I 
< c e 
Y 

W z 
W 
I 

I- 
LL w 

z d W 
2 
4 n 

i 
85 
u 
0 

d 
I 

N H 
W z 
W N 
X 
W 
m 000139 



a 
a 

0) m 
a 

. - -. 

- 
n 
n 

< 
W a < 
t 

c < 
El 

5 I- 

z 0 
U 

a 
Y c 
< x 
n 

a 

n 

a 

3 
W 

W = 
V 

u w  * a  
.z 

W -  

W v )  A d  

4 W  
I-3 

w 

r n 2  

c 

W 

* c a 
n 
L W Y 

a 
P 
u 
f2 
5 

v) 

c 

c 

v) 

* 
a E v) 

< 
2- 

z 
s! 
I 

In 

In \ 
0 

In 
\ 
0 

Y 
I 
3 

< 
t 

.- 

s! 

s! 

In 

U \ 
0 

U \ 
0 

n 
2 
3 

< 
t 

< 
t 

s! 

z 

In 

U \ 
0 

U \ 
0 

n 
2 
1 

c 
2 

< 
t- 

< z- 

In 
N 

In 
N 

? 
2 

U \ 
0 

U -. 
0 

I& z a 

4 
t 

z 
E 

In 

U \ 
0 

U \ 
0 

U. 
2 a 

W 
I 

< z 

!? 

0, 

In 

U \ 
0 

U \ 
0 

n 
I 
3 

c 
2 

-~ 

s! 

s! 

In 

In -. 
0 

In 
\ 
0 

n 
2 a 

< 
t 

0, 

s! 

In 

In \ 
0 

In \ 
0 

Y 

f 

W 
X 
W 

0 n 

E a 
0, 
u 
P 

I 

< z 

~ 

2 

s! 

In 

In \ 
0 

In \ 
0 

n 
2 
3 

W 
2 
W 
I c 

U 2 

s! 

c 

In 

In -. 
0 

In \ 
0 

Y 
X a 

W 
2 
W 
N z 
W m 
2 
0, 
I 
U - 

c 
2 -  

z 
s! 

In 

U \ 
0 

< 
0 

Y 
X 
3 

W 
X 
W 
N z 
W m s 
0, 
u 
0 

I 

< 
2 

z 
s! 

VI 

In \ 
0 

In -. 
0 

n 
f 

W 
2 
W 
t c 

s! 

s! 

In 

U -. 
0 

U \ 
0 

U. 
2 a 

In N 

In 
N 

s! 

s! 

In 

VI \ 
0 

In \ 
0 

Y 
2 
3 

-4 

2 
P 

s! 

s! 

m 

* \ 
0 

< 
0 

Y 
X 
3 

W 
t 
W N 
z 

i 
U 

I 
V 

0, 

e ? 
N In 

N -. 
0 

In \ 
0 

In 
\ 
0 

Y 
X 
3 

U \ 
0 m \ 

0 

N \ 
0 

m 
\ 
0 

n 
2 
3 

n 
z 
3 

P 

r 8  
W 
t l a  

W c 
4 t- 
W u 
4 

. w  
*. 2 - 

- a  
v ) c  W z 

W a 
> c 
v) 

- -  
f f  
0 0  

W 
t 
W 

3 E 
v) 

3 a 
e 

l - 
a 
e 

a 
c 



h 

al m a a 

- - - 
< 
W 

2 
E 
z 

c 
U 

f c 
s 
2 s 

w 
W c 

LL V 

W I 
u a 

n 

?L  
c .z 
W -  

W v )  2 2  
m a  
4 W  
e 3  
c 

W 

* 
c 

x 
W Y 

LL 

a 

a 

E 
u 
9 

v) 

c 

c 
U c 
v) 

* 
a 

U z 

0 
c 

0 
c 

U z 

!? 

z 

VI 

U \ 
0 

U \ 
0 

Y 
2 
3 

a 
W 
I c 
W 

A > z 
W I 
a 

U z 

s 
0 
c 

VI 

U 
\ 
0 

U 
\ 
0 

Y 
t a 

U z 

In N 

In 
N 

v) 
si 

U \ 
0 

U \ 
0 

Y 

5 

a z 

E 
I 

0 
c 

VI 

U \ 
0 

U 
\ 
0 

Y z a 

W z 
W 
A s 
c 
t 
U 
3 A * 
I 
c 
W 

N 

a 

T 

U z 

s 
s 

m 

U \ 
0 

U \ 
0 

U 
3 
3 

A 

W I 

2 * I 
c 
W 

N 

'1 
a 

T 

s 

VI N 

VI 
N 

v) 
N 
c 

U \ 
0 

U 
\ 
0 

Y z 
3 

W 
t 
A 

z < 

c 

- - 
2 
f 
- 
N 

a z 

0 
c 

!? 

VI 

U \ 
0 

U \ 
0 

U 
z 
3 

A 

W 
I 

0 U 
c 

'1 
a 

? 
- 
cu 

a z 

VI N 

VI N 

VI 
2 

U \ 
0 

.? 
\ 
0 

n 
t 
3 

6 
z W = 
2 * 
X 
c 
W 

a 

f 
?J z 
E 
a 

c - 

U z 

E 

z 
I 

VI 

U \ 
0 

U \ 
0 

Y 
I 
3 

a 
W X c 
W 

2 > 
t 
W 
I a 

U z 

s 
s! 

VI 

U 
\ 
0 

U 
\ 
0 

Y 
t 
3 

d z 
W t 

A 
D- 
I 
c 
W 

a 

T 

U 2 

0, 

z 
I 

VI 

U \ 
0 

U \ 
0 

Y 
t 
3 

W z 
W A 

a I 
c 
I a 

; 
E5 
? 
-I 
I 

N 

U z 

VI N 

VI N 

L" 
si 

U 
\ 
0 

U \ 
0 

Y 
t 
3 

W 

f 

2 

A 

t 
U 

- 
* 

a VI VI VI M 

U \ 
0 

U 
\ 
0 

U \ 
0 

U \ 
0 

U \ 
0 

U \ 
0 

U 
\ 
0 

U \ 
0 

U 
\ 
0 

U 
\ 
0 

U \ 
0 

U 
\ 
0 

U 
2 
3 

Y 

f 
n 
z 
3 

Y 
z 
3 

n z a 

I- 
L L  

W z 
W 

Y 
t 
w 

Y 
A 

E 
2 z 
W 
m 

O.QQ141 
W 
m 



,t 
'! . 

In 
I n N I n I n I n I n I n I n I n I n I n I n I n I n ~ I n I n I n I n I n I n  



c z 

In 
9 

9 
In 

e z 

In 
3 

? 

I 

In 

e z 

In 
9 

9 
In 

9 

c 

c 

2 

N 

N 

9 

In 
N 

In 
N 

L". 
N 
c 

U \ 
0 

U \ 
0 

Y z a 

c z 

0, 

0, 
I 

9 

!2 

!2 

In 

U \ 
0 

U \ 
0 

n 
1 = 

w 
X 
w 
* a 
% 
8 

9 

!2 

sz 

4 
N 

N 
\ 
0 

N 
\ 
0 

n 
2 
3 

u z 
f 

f 

2 

-r * I 
c 
w 

9 
c 
t 

z 

- 

e z 

s1 

z 

In 

U \ 
0 

U \ 
0 

Y 
1 a 

W x 
W 2 
U I 
c 
I n s 

e z 

z 
s1 

In 

U \ 
0 

U 1 
0 

n 
z 
3 

w 
X 
W N 
z 
W 
m z 
c - 
2 

U z 

0, 

s1 

In 

U \ 
0 

U \ 
0 

n 
2 
3 

w 

2 
X 

f. - 
i 2 
I 
U 

n 

I 

c 

c 

4 
N 

In 

9 
In 

3 4 In In In c 

U \ 
0 

U \ 
0 

* \ 
0 

cu 
\ c 

U \ 
0 

U \ 
0 

\t \ 
0 

ct \ 
0 

U \ 
0 

n 
t 
3 

i 
0 

U \ 
0 

U \ 
0 

U \ 
0 

n 
z 
3 

U 
\ 
0 

U \ 
0 

U \ 
0 

U \ 
0 

U 1 
0 

U \ 
0 

U \ 
0 

U \ 
0 

n 
2 a 

n z a 
n 
z a 

n z a 

I- 
LL 

000143 
c 
N 

2 U I 

? 
o w  n o  
? ?  



6700 . 

E 
c 

3 
X 
u 
OL 

U W  1 0  

.Z 
W -  

c 

c 

W 

* 
c 
n 

a 
z W Y 

a 
P 
2 
t 
z 

v) 

c 

c 

v) 

VI 
a 1  

5 :  N 

Y I  
0 1  
* z  * 
2 -  
W e  I 

u o :  

2:: 
Wclu u u u u u u u u u u u u u u u \t u u u 
OLW I \ . \ \ \ \ . \ '. . \ \ . \ . \ . . . \ '0, c 
n a ~ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O N  

W I .  c v  @ 

~ < ~ n u n ~ ~ ~ n u ~ ~ n u u ~ u n ~ y y y y Y  
- A  I z 
n n . b z  J f f f f 3 J 3 f 3 J J f J f J 3 3 J J J 



c 

? -e L" 

L" c 



U 

0 
p! N. 

N 

c 

6. 
0 

-. 

c 

c 

u1 

m \ 
0 

m \ 
0 

-1 
\ .L 

'd 

a 
Y 
- 

9 N 

?J 
f 

c 

PI 
- 

(9 
0 

- 

c 

c 

U m 
U 

Q 
9 
c 

I2 
N 

N 

\ 
c 

2 

2 
2 
\ 

-1 
\ .- 
'd 

Y z 
3 

Q 
m N 

p! 
c- 

0 
VI 
2 

4 
c 

c 

a 
h 

N 

\ 
N 

c 

c 

2 
\ 
N e 

2 

2 

Y 
;L 
3 

-1 * c 
E 

p! 
c 

c 

c'! 

? 

p! 
h 

I!! 

9 
0 

9 
N 

2 
\ 
.C x 

Y 
z 
3 

0 
m 
?J 
S 
3 - 

6. 
0 
-. 

-~ 

VI 
N 

c 

(9 
VI m 

'9 
VI 
PI 

4 

m 
c 

c 
\ 

E 
\ 
c 

A 
\ 
.L 

'd 

Y 

f 

R 
N 

? 
c 

0 

Q 
c 

0: 
N 

VI 
? 
s? 
U 

U \ 
U 

U 
\ 
U 

-1 
\ 

9 

2 
Y 
- 

-1 

f 
E 

a z a z 

h. 

c'! 

c 

c 

n z ? 
0 
- 

2 
p! 
r 

p! 
c 

m 
\ 
N 

m \ 
N 

-1 
\ .C 

'd 

2 
Y 
- 

U m N 

. . -  
0 .. . - -  m 

U 
U 

m 

. .. 

e 

0. 

4 

e 

N. 

c 

N 

U 

U 

m 

PI 

c 

c'! 

? 

? 

r 

m 
\ 
c 

m 
\ c 

-1 
\ 
.L 

'd 

2 
Y 
- 

0 
m 
? 

m 

PI 

PI 

PI 

2 
E! 

h 
N 
U 

!2 
c 

U 

m 
9 

h 
\ 
u-3 

IC 
\ 
VI 

A 
\ 
.L 

'd 

Y 
z 
3 

.a 
)cI 

?J r 

h. 
m 
N 

VI N 

9 4 
c- 

VI 
N 
N 

u1 
c p! c 4 c 4 0 0 

9 
0 

m 
\ 
0 

Q 
\ c 

m 
\ 
0 

c 
\ 
0 

m 
\ 
0 

N 
\ 
0 

m 
\ c 

h 
\ 
N 

m 
\ 0 

?? 
0 

e 
\ 
0 

m \ 
0 

N 
\ 
0 

m 
\ c 

h 
\ 
N 

m 
\ 
0 

9 
0 

c 
\ 
0 

Q 
\ 
0 

l.3 \ 
0 

2 
\ 
.C 

'd 

Q 
\ c 

m 
\ 
0 

c 
\ 
0 

2 
\ 
.L 

'd 

2 
\ .- 
'd 

Y 

J 
2 
Y 
- Y 

f 
Y z 
3 

-1 

Y 
- Y z 

3 

A 
Y 
- Y z 

3 

-1 

Y 
- Y z 

3 

A 
Y 
- 

-I 

f E 0 
c 

? 
f 
8 
- 

N 

R 
N 
m N 

Q 
N N 

2 
8 
I 
I- 

0 
c 

000146;- p: - -  

* a  
4 9  



i 

F 
U 

Q U 

U 

a 

0 
C 

c 

c 

8, 
U 
a 
Q U 

U e 

c 

r 

F 
U 
fn 
Q U 

5 

In 

In 

F 
U 
fn 
0) U 

Y e 

F 
U 
fn 
0) 
Y 

4.4 
0 
C 

N 

0 
m a. 
m 

E. 
U w a 
U 

m 
N 

0 

e I 6 
N 

In 

0 
'u 

c 

9 

U z < z U z < z U z ! ! 0 n 

0 m 

! N I 

I 

c 

c 

0 
N 

, I  

? ?  
U I n  m u  

m 
I c -  ? ?  0 

N 

It 
m 

rn 
9 N 

9 

N 
? e B : r c  = :'u s 

In 
VI 
5 

N 

'u IC L" 
h 

In 
c VI In 

P 0 0 0 0 c 
0 c 

9, 
0 

m 
\ m 

WI \ 
0 

m \ 
0 

m 
\ 
0 

'0, 
N 

P m 9, 
0 

9, 
0 

c 
0 

9, 
0 

c 
\ 
0 

2 
0 

c 
\ 
0 

m \ 
m 

c 
\ 
0 

c 
\ 
0 

9 
0 

'0, 
0 

e 
\ 0 

e 
\ 
0 

L L I  

O !  

m 
\ 
0 

P 
a) 0, 

0 

m 
\ 
0 

-1 
\ .- 
'd 

9 
\ c 

-1 
\ .L 

'd 

Y z 
3 

e 
\ 
0 

9, 
0 

-I 
\ 
.C 

'd 

m 
\ m 

m \ 
m 

PI 
\ 
0 9, 

0 

a 
\ .- 
'd 

c 
\ 
0 

a 
\ 
.L 

'd 

c 
\ 
0 

9, 
0 

c 
\ 
0 

-1 
\ .- 
'd 

WI 
\ 
0 

-4 
\ .L 

'd 

LL z 
3 

Y 
X 
3 

Y 
X 
3 

-1 

Y 
- a 

Y 
- Y 

f 
Y z 
3 

Y 
a! 
3 

Y 
X 
3 

U. 
2 a 

Y z a 

I- 
LL 

e 
m 
N 

i - 
z - 

a 
m N 

Q 
0 c 8 

f 
8 
- 
c 

a c 
u) 

h 
N 2 a 

-L < 

U 
N 
N f h 

m e 



n 9 
U 
0 

0-  
9 

c 

9 

9 
0 
9 

c 
0. 
? 

3 
c 

h 
Q e 

0. 
9' 

P 
9 

2 

3 

Y 
z 
3 

U 
% 
9 
0- 

- 

c 

9 

0. 
0 
9 

e 
E 
9 

h 

0. 
r 

3 

P 
m 

0. \ 
In 

2 
\ 

P 

Y 

f 

2 
9 
0 

0- 

- 
In 
0 
3 

N 
0 
3 

c 
0 

9 

9 \ 
0 

0, 
0 

.J 

2 

-1 

Y 
- 

U s 
9 
0 

- 

N 
0 
9 

c 
0 
9 

3 
9 
I 

0. N 
0 
9 

In 
0 
9 

0, 
0 

t 
In 

2 
\ 

P 

Y 

f 

U 
In 
U 

0 
9 

-~ 

N 
0 
h 

I 
9 
h 

a 
9 
m 

P 
9 

: 
3 
2 

Y 

f 

9 
0 

0 
9 

U m 

0 
9 

8 
9 

8 
3 

In 
In 
U 
9 

c 

c 
N 

3 

3 
9 
m 

h 
\ 
m 

h 
\ 
In 

2 

3 

.J 

Y 
- 

N 

2 
0 

N 
0 
9 

N 
0 
9 

h 
N 
0 
9 

Ri 
9 
0 

e 
0 
3 

h 
\ 
0 

h 
\ - 
2 z 

2 
Y 
- 

c 
In 

0 
? 

- 

8 
N. 

e 
3 
c 

m 

9 

h 
\ 
0 

h 
\ 
h 

2 

3 

-1 

Y 
- 

4 
0 
m 

N 
N 

9 

N 
N 

9 

c 

0 N 

8 
9 

h 
r 

h 
\ 
0 

h 
\ 
In 

B a z 

. _  

In 
0 
3 

In 
0 
9 

In N 

0 
c 

9 

N 
\ 
0 

N 
\ 
0 

.J 

3 

2 
Y 
- 

a 
a! 

r i r -  
0 
0 

N 
0 
0 
0 

9 

U In 

3 

8 
9 
h 

In 
In 
m 
0 
rn 

9 

2 
\ 
m 

2 
\ m 

2 

3 

Y 
z 
3 

a z 

_ -  

m 
3 

In 
0 

9 

h 
U e 
e Ri 

h 
OD N 

9 

P 
m 

P 
m 

.J 

2 

Y 
X 
3 

2 

- 
In 
0 
9 

c 
0 
3 

c 
0 
3 

0. \ 
0 

c 
0 

.J 

3 

Y z 
3 

k 
9 

8 
9 

3 
9 

9 
9 

N 

U 
In 
N 
9 

P 
m 

0. 
\ 
m 

2 

3 

Y 
3: 
3 

In 
0 
9 

In 
0 

9 

U m 
N 
9 

N 
In 
0 
9 

U 
!? 
3 

h 
\ 
U 

h 
\ 
In 

A 

2 

2 
Y 
- 

6 
9 

)cI 0 

9 

c 
In 
N 
3 

In 
0 
9 

3 
9 
c 

0. \ 
In 

P 
In 

2 

3 

Y 
2 
3 

N 

9 

9 
N 

I 

I h  * a  
1 0 .  

:9 
'" 
0 
U 

% 
'9 

0 0 
In 

R 
c 

'" 
0 
U 8 

N 

0. \ 
U 

h 
\ 
In 

Y I  
0 1  

h 
\ h 

P 
Q 

. J Y  - z  
u 3  

.J 

Y 
- 

I 
2 

000148 f I- I- a 
w 

8 
a 
n 
w 

8 



- 
m 
0 

0 
9 

E 
9 
0 

0 

N 
0 
3 

c 
0 

9 

9 
9 

8 
9 
0 

8 
9 
0 

P 
.? 

P 
U 

U 
0 
0 

0 
9 

5 
9 
0 

an 
0 

0 
N. "! 

h 
c 

m 

h 
-? 

U 

0 
9 c! 

m Q 09 
h 
U 

h. 
0 m 

c! 
0. 
N 

0 an B n z 

N N  
0 0  

U 0 0  
0 

A 
? 

N 0 N N  
0 0  
9 9  

I 
an 
O N  
0 0  

I ,  

N N '  
0 0  
9 3  9 9  

c c  

u t  0 8 8 $ $ 9 9  
9 9 9 3 9 9 9  

P 
9 
U m 

Pl 
09 

N 
? U e Q 0. 

m 
? 
I 

P 

? 

Q 

U 

, 
I .  

Y I  OE;  ' 

u w  1 0 .  

w u  I N o w  I N  zc I O  

aco 

I I 

N 

E ? 
2 

c 
0 
U 
9 

0. 

m 
-? 

e 
0 
0 

m 

In 
0: ? 

Q 
c! 
m 
Q 

0 s m N m 
9 

h 
\ 
0 

P 
Q 

h 
\ 
.? 

P 
'0 

h 
\ 
0 

P 
0 

h 
\ 
U 

Q \ 
U 

h 
\ 
U 

'", 
ln 

h 
\ 
0 

% 
0 

h 
\ 
m 

(P \ 
U 

z 
N 

Q \ 
m 

h 
\ 
0 

0. \ 
an 

h 
\ an P 

m 

h 
\ 
0 : 

2 
.J 

Y 
X a 

r- 
\ 
0 
t 
0 

d 

2 

Y z 
3 

h 
\ 
U 

h 
\ 
U 

P 
ln 

-1 

h 
\ 
h 

P 
0. 

-I 

h 
\ m 

0. 
\ 
U 

Q 
\ 
Q 

-1 

h 
\ 
U 

P 
ln 

h 
\ h 

0. 
\ 0. 

h 
\ 
h 

P 
0. 

-1 

2 2  

. J Y  - z  
u 3  

d d 

2 2 2  2 2  
a .  
W C V  
d U  Y z 

3 

d Y  - z  
u 3  

- I Y  
- 2  
u 3  

Y z 
3 

- I Y  
- 2  
Y 3  

Y d  
2 -  
3 u  

Y z 
3 

.J 

Y 
- - 2  

Y Y  

I- 
LL 

000149 
* 
2 3  a 
W 
X 

a 
%! 
=! 
ul 2 x  



In 
In 

% 
9 
0 

U N 

9 

U N 

3 

3 
3 

2 
3 

N 

OD 

In 
U 
U N 

3 

9, 
*? 

9, 

-1 

2 

2 
n 
- 

c 
In 0 

0 
3 

- .  

3 
9 

3 
c 

c 
h 
In 

3 

N 
In 
0 
3 

N 
In 
)r) 

3 

0. \ 
In 

e 
In 

2 

2 

U 
2 a 

N 
In 

0 -  
*! 

3- 
3 

8 
3 

e 

c 

0. 
4 
c 

c 

2 
3 

4 
N 

)+I 

s 

4 z- 

._ 

0 
c 

- 

N 

N 

4 
N 

? 
c 

? 
c 

n z 
3 

r 
0 
a 
U 

8 OL 

m 

0) 

0 -  
n 

U z- 

~ 

s! 

c 

4 
N 

? 
0 

rn 
\ 
0 

n 
z 
1 

W 
2 
I 
a 

i a s 
u 
n 
I 

U z 

.~ 

0, 
I 

r 

4 
N 

? 
0 

? 
0 

n 
2 a 

CI 
2 
2 
E 
Y 

W 
1 
W S 
c 
W 

g 
2 
S 
U - 
n 

U z- 

- 

2 
N 

2 

? 
0 

9 
0 

n z a 

W z 
0 z 
< c 
3 
9D 

U z 

- 

z 
- 

? 
N 

? 
0 

9 
0 

n z 
1 

W z 
W N 
z 
W 
m 

U z- 

2 
c 

Y 
N 

? 
0 

Q 
\ 
0 

U z a 

W z 
I 

8 

e z 

P 

-1 
I : 
m 

U 
2 

0 
c 

c 

4 
N 

? 
0 

9 
0 

U 
z 
3 

W z 

c 
s 
8 
a 
S 
V 

a c 
- 
c 

U z- 

- 

0 
c 

c 

4 
N 

? 
0 

Q \ 
0 

Y 
z a 

U z~ 

. -  

wi 
c 

N 

c 
U 

U 

N 
N 

9 
N 

9 
N 

U 
2 a 

Ly z 

W u 
E 

u u  
2- z - 4 z 

- 

2 
c 

4 
N 

OD \ 
0 

Q \ 
0 

U 
z 
3 

W 
2 < n 

a 
2 
u I 

U z 

. -  

0 
r 

e 

4 
N 

? 
0 

OD \ 
0 

n 
2 a 

W 
2 
W I 
c 
W 
0 a s 
u I 

U a 

0 
c 

c 

In 

N 

4 
N 

Q \ 
N 

Q 
\ 
N 

n 
2 a 

W 
2 
< I 
c 
W 

2 s 
I 
U 
< 
OL I- 

W c 

U z 

2 
c 

N 

N 

4 
N 

Q 
\ e 

9 
c 

n 
2 a 

W 
2 
4 I c 

n z 

e 
3 

e 
0 
3 

c 
0 
3 

P 
0 

'E 
0 

2 

2 

n 
z 
3 

.. 

, 
W 
2 

8 s  
9 i  
s a  u o  

2 
N 

0 

c 

In 

? 
N 

OD \ 
N 

n 
z 
3 

W 
2 

e 
X 
W I 

0 
c 

N 

h 

h 

In 

OD 
\ c 

? 
e 

n 
2 a 

W 

z 

2 
W 

N 

-1 * 
S 
c 
W 

U 

i3 
5 

4- 

T 

E 
c 
2 
f 
I 

c z 
0 
V 

w c 
a 

2 a a 
U 

In 

? 
0 

Q \ 
0 

U z a 

I .  

2 
E ! ,  

000150 f 
. I  
N N  



a z U a 

z 
c 

U z 

z 
N 

d 

s1 

c 

U a 

s1 

c 

a z 

0 
N 

0 
c 

a z 

0 N 

2 

U z 

z 
c 

U z 

. 
L 

U a 

z 
c 

U z 

0 
e 

c 

L" 
tu 

9 
0 

9 
0 

Y z a 

w 2 
g 

a 
-I z 
V 

c 
W e 

z 
c 

0 
N 

c 

N 

N 

c 

c 

L" 
N 

9 
N 

L" L" 
N 

L" 
N 

L" 
N 

L" 
N 

L" 
N e L" 

N N VI VI VI VI 
v) 

9 
0 

Q 
- 0  
\ ?  9 9  

0 -  
9 
0 

9 
0 

9 
0 

9 2  
0 0  

V I m  
\ \  
0 0  9 

0 
9 
0 

9 
0 

9 
0 

9 9  
0 0  

Q O D  
\ \  
0 0  

9 
0 

Y 
0 
* x  
v o  z- 
w e  
3 u  
O W  W e  

Y O  

ln c 

X 
3 

a w  

- 
a 
W 
m u  
-I* 

Q 
\ 
0 

Q 
\ 
0 

Q 

- 0  
\ 9  Qs 

\ 
0 

Q 
\ 
0 

P7 
\ 
0 

Q \ 
0 

Q . 9 < ?  
0 0 0 0  

00 
\ c 

Q 
\ 
0 

Q 
\ 
0 

Q 
\ 
0 

Q 
\ 
0 

LL 
z 
3 

Y 
z a 

Y Y Y Y  
z z z z  3 a a a  

Y 
2 a 

Y L L  z z  = a  
Y 
z 
3 

Y U  z z  a a  
Y Y  
x z  3 a  

Y z a 
Y - 2  z 

Y Y  3 

Y z a 

I- 
LL 

w x w z 
w 
N W  

c 



t- 

a 
w c 
U 

2 

s z 
e 
I 
U , 
w n 

t 

a 
W I c 
W 

c = 
W t 

-1 * 
z W I 
a. 

w 
2 W 

w 
f 
N 

c 

? 
U 

-. 
N 

c 
W 

N 
7 

N N N U 



i 

OD 

Q, 
m 
0 
m 

E. 
a a < 
z 0 
c 
U z 
X 

- 
2 
B 
a 
W I- 

s 
! a 
0 

W I 
U 

W 

n 

a 
n 

t 
?!2 
- 2  

. W  

W- 2 

U 0  e* c 

W 3  

m w  

a x 
W U 

p? 

E 

u 

z 

v) 

I- 
v) 

c 

v) 

* 
p? 
U 
S 
S 
3 v) 

- 

U z 

0 
N 

z 

U X 

0 
N 

s 

U X 

0 
N 

s 

U z 

0 z 
0 
In 

0 
In 

In \ 
0 

In \ 
0 

U 
2 
3 

A 

P 
W 

E a 
c - 
? 
U 

U X 

0 
N 

z 

In 

In 
\ 
0 

In 
\ 
0 

U z 
3 

W 
z W 

I b 

0 
In 
Ir) 

In In In In In 
In In VI In In In In 

In 
\ 
0 

In In  
\ \  
0 -  

In 
\ 
0 

In \ 
0 

In 
\ 
0 

VI \ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In 
\ 
0 

In \ 
0 

In \ 
0 

In \ 
0 

Y z 
3 

VI 
\ 
0 

In 
\ 
0 

In \ 
0 

In \ 
0 

In 
\ 
0 

v1 \ 
0 

In 
\ 
0 

In 
\ 
0 

I n I n  
\ \  
0 0  

In \ 
0 

In 

2 In \ 
0 

I n In  
\ \  
0 0  

U Y  z a  
3 3  

In \ 
0 

In \ 
0 

In 
\ 
0 

In In  
\ \  
0 -  

In \ 
0 

In \ 
0 

a 
W c w  
2 <  - 2  
Y Y  

a 
W 

U 
t 
3 

U 
z 
3 

U Y  
2 2  
3 3  

U 
I 
3 

U 
z 
3 

U 
2 
3 

U 
a 
3 

U 
z 
3 

Y 
3 
=I 

u u  
J f  

U 
z 
3 

Y 
I 
3 

U 
z 
3 

W c 
< 

w c 
< 

W z 
W -I * 
I b 000153 

I 

n 
- -  
o n  



n 

a 
n 

W I 
u 
W 

In 
9 

In 
\ 
0 

Ill 

9 

In 
\ 
0 

z 0 
I n m  

I n I n  
\ \  
0 0  

0 VI In 

In 
\ 
0 

In In 

In 
\ 
0 

In 

In 
\ 
0 

In 

VI 
\ 
0 

VI aD 

In 
\ c 

In In In In In In 

In 
\ 
0 

In 
\ 0 

In 
\ 
0 

In 
\ 
0 

c 
\ 
0 In \ 

0 
In \ 
0 

In \ 
0 

In 
\ 
0 

VI 
\ 
0 

In 
\ 
0 

In 
\ 
0 



s 
0) m m n 

2 
U 
W 

< a 

U z 

c 

I 

VI 
9 

U z 

N 

c 

c 
2 

N 

c 

U 
I 

c 

In 
9 

U 
2 

c 

VI 
9 

c z 

c 

? 

c z 

L" 

L" 

N 

U z 

c 

I 

In 
9 

< 2 

N 

c 

U z 

c 

? 

< 
2 

.- 

? 

< z 

c 

? 

U z 

.- 

VI 
9 

VI 
N 
9 

VI \ 
0 

VI 
\ 
0 

U. 
z 
3 

In 
N 

9 
f m 

9 
m 
9 

VI 
9 

VI 
"! In 

N 
VI 
N 

In 
N 

VI 
n! 

VI 
N 

VI 
N 

VI 
9 ? 

VI \ 
0 

VI \ 
0 

VI 
\ 
0 

VI \ 
0 

U s 

VI \ 
0 

VI \ 
0 

In \ 
0 

In \ 
0 

VI \ 
0 

Y 
2 
3 

VI \ 
0 

Ln 
\ 
0 

I& 

5 

VI 
\ 
0 

VI \ 
0 

Y 
z 
3 

VI \ 
0 

VI \ 
0 

VI \ 
0 

VI 
\ 
0 

VI 
\ 
0 

Y 

5 

VI \ 
0 

VI 
\ 
0 

n 
2 
3 

VI \ 
0 

VI \ 
0 

VI \ 
0 

VI 
\ 
0 

VI \ 
0 

VI \ 
0 

VI 
\ 
0 

Y I  

O !  

VI 
\ 
0 

VI \ 
0 

VI 
\ 
0 

VI 
\ 
0 

VI \ 
0 

VI \ 
0 

VI 
\ 
0 

VI 
\ 
0 

VI 
\ 
0 

VI \ 
0 

VI 
\ 
0 

VI 
\ 
0 

n 
2 a 

Y 
2 
3 

Y 

f 
Y z 
3 

Y 
z 
3 

Y 

J n 
z 
3 

Y 

f 
Y 

El 
Y 

5 
Y 
2 
3 

I- 
L L  

W c 

2 
9- 

N 

2 
s 
2 000155 e VI 

N c 

p: z 



a 
c 
c 

al 
m 

.. -a 

E . u s  
O I I P  

m R  
PI 

o z  9 u  

~ 

U 

U 
p! 

c 

m 
9 

? 

'u 
PI 

In 

9 

Q \ 
0 

Q 
\ 
N 

2 

2 

u. z 
3 

N 

z u  n m  
. -- 

0 
PI 
U 

U h 
U 

Q 
PI 
PI 

? 
s 
U 

U \ 
U 

U 
\ 
U 

U 
2 
3 

PI 

U 
U 

v) < 

8 

U 
iL 

N 

e 

? 

In \ 
0 

VI 
\ 
0 

Y 
z 
3 

s 
U 
e 

N 0 h 

c 
ln 
m 

N \ 
N 

N 
\ 
N 

~- 

N 
9 

VI 
0 
9 

N 
9 

9 
N 

VI N c 

9 

Q \ 
0 

Q 
\ c 

2 

2 

s 

s 

In 

9 

N 
\ 
N 

N 
\ 
N 

- 
9 

8 
3 

m 

U N 

3 

s 
9 

ln 
0 
9 

9 
0 

? 
N 

c 

9 

9 
c 

z 
? 

z v: 

VI 
0 
9 

m 
\ c 

PI 
\ c 

h 
? 
c 

s 

q 

U \ 
0 

U \ 
U 

In 

h 
'u 

0. 

2 

In N 

PI 
? 

N 
\ 
N 

E 
c 

I 

? 
N 
N 

1 

In 
c 

N 
\ 
N 

N 
\ 
N 

E 0. 

s 
U 

N \ 
N 

W e  A 

e* 
c 

m w  en 

a 
3 

4 
u 
? 

U 

oz 

v) 

c 

c 
< c 
v) 

N Q  
\ \  
N O D  

2 2 2 2 2  

2 2 2 2  
2 

2 2 2 2  

U u .  z z  
3 3  

Y U  z z  
3 3  

Y Y U  
z z z  
3 3 3  

* c - 
L 
c 

x 

i 
a c w  
- c  e 
2 -  a 



: ?  
Y I C  

011:  I 

000157 



. Z  
W -  

W 

* 
c 
a 

N . 7  
m s  
N . u l  

R X  
2 2  

? 
c 

0 
CI \ 
U 

b %  
\ \  
0 0  

t- 
u, 



(v 

W 
0) 

0 

w 
U 
W a 
U 

E 

0 s 

s 0 

0 
In c 

0 

!L! 

0 m 
PI 

h 

OD 
0: 

? 

? 

In 

In 

0 
h 
U 

h : 
0 
PI 

s 

0 
PI 

In 
e 

0 
N 

U 

8 
U 

c 

y' 

e 

y' 

c 

Y 

c 

c 

YI 

c 

In 

c 

0. 
y' 
c 

U 
I 
3 

E 
9 

OD 
PI 
VI 
9 

E 

? 

9 

9 

U 
0, 

c 
0 0. 
9 

s 
I 

? 
In 

e 
c 
c 

? 
In 

0 
0. 2 
-! 
In 

c < 

i 
E 
m 
W c 
U 

2 
2 a u 
0 W 
I 
V 
LL 

?4L 
c .z 
W -  

OD 0. 
OD 

? 

? 
U 

c 

3 

? 

e 

0001~9 



c 
. t  

w -  

U 
0. \ 
N N 
\ 
6 

Q O  
N P I  
\ \  
N P  

Q N 

0 %  
N -  

\ W  Q N 

\ c 

N N  
\ \  
c c  

W R  
2 :  c 



t . .  

> 

8- 
U 

s 
U 
f 

s 
V 

a 
W z 
a a 

a a 
u 

w v )  

c 

' I  

I 

I- 
L 



w n. 



i 

< z 

0 - 
I 

c 

! 4 
a ! < z 

z 
e 

Q 
a 

4 
a c 

2 

- 

an 

m 
n \ 
0 

n 

0 
P 

U z 
3 

W 
t < 
I 
I- 

A 
I u 

I C ! c 

c 

N 

N 

0 0 
'" vt an an m m an an m VI m an 

m 
'", 

wl 
m \ 
0 

m 
m \ 
0 

z 
\ 
0 

f.7 n 
\ 
0 

m m 
\ c 

m 
m \ 
0 

wl 
n \ 
0 

m n 
\ 
0 

m 
m \ 
0 

n n 
\ c 

9, 
0 

y1 
\ 
0 c 

Y *  

O !  

m 
m \ 
N 

U 
\ 
0 

c m 
\ 
m 
c 

m 
m \ 
0 

N 
PI \ 
0 

m m 
\ c 0, 

0 

Ln 
\ 
0 

U 

f 
U z a 

Y 

5 
Y 

3 
Y z 
3 

U z 
3 

U 
I 
3 

U 
z 
3 

I& 
I 
3 

U 
2 
3 

Y 
2 
3 

U 
2 
3 

Y z 
3 

U z 
3 

Y 
I 
3 

U 
2 
3 

I- 
LL 

w 
4, 
s a 
I 
u 

N Y 

E! 
U 

W 
t 
W N 
z 
W 
m 
a 
t 
I 
e 
Y 

w z 
W A 
t 
I 
c 
W 
L 

000163 A 
t w z 

W 

t t- 
u) 

a 

A 
I 
V < 
c 
W c 

a 

W z 
W 

3 
2 

- 
a c 



a :  P < 
2 

0 
N 

U 

N 

0 
PI \ 
0 

0 
PI 
\ 
0 

Y 
z a 

4 
X 

0 N 

U 

< 
2 

0 ru 

U 

m 

2 
\ 
0 

OD 
N \ 
0 

Y 
2 
3 

< 
a! 

0 
!? 

r 

? 
h 

0 
PI \ 
0 

0 
PI \ 
0 

Y 
2 
3 

U 
2 

0 
N. 

U 

N 

0 
PI \ 
0 

0 
PI \ 
0 

Y 
2 
3 

U 
L 

0 N 

!? 

? 
h 

0 
PI \ 
0 

0 
n 
\ 
0 

I 

Y 
2 
3 

4 z 

0 
N 

I -  

!? 

? 
)c 

0 

\ 
0 

rn 

0 
PI 
\ 
0 

n = a 

< 
2 

- 

0 
N. 

U 

N 

0 

\ 
0 

rn 

0 
n \ 
0 

Y 
2 
3 

C 

R- 
U 

ru 

0 
PI \ 
0 

0 
PI \ 
0 

Y 
2 
3 

U 

0 
N 

U 

N 

0 
PI \ 
0 

0 
PI 
\ 
0 

Y 
z a 

! U 
2 

!? 

c 

0. 

0. 

In 

n 
", 
c 

PI 
PI 
\ P 

Y 
z 
3 

4 
a! 

z - 

9 

9 

VI 

)r( 

PI 
\ c 

PI 
PI 
\ c 

Y 
2 
3 

< 

0 
N 

U 

nl 

0 
PI 
\ 
0 

0 
PI \ 
0 

Y 
z 
3 

< X 

0 
N 
~. 

VI 

U 
N \ 
0 

U 
N \ 
0 

Y 
2 a 

- a 

.. 

> 

? 
N 

N \ 
0 

N \ 
0 

Y z a 

N N VI 

)c 

\ 
0 

c 

\ 
0 

Y 
2 
3 

N 

0 
)r( \ 
0 

0 
PI \ 
0 

Y 
z 
3 

N N 

0 
PI \ 
0 

0 
PI \ 
0 

Y 
2 
3 

a 

.3: 
W -  

0 
n 
1 
0 

c 

W 
a * 
c 
a 
I: 
W Y 

a E 0 
PI \ 
0 

0 
PI \ 
0 

* 
v) 
f 

Y 
2 
3 

Y 
2 
3 

a 
A W  

w w  
P Z  I- 

L L  
W 
2 
W 

W z 
W 

J 



aD 

0) 
m 
m 
n 

> 
5 a < 

U z 

0 N 

U 

U 
Z 

a 
Z 

0 N 

U 

U 
I 

0 N 

U 

U 
Z 

0 z 
U 

U 
2 

0 N 

z 

U z e 2 

0 N 

U 

U z 

0 
U 
, 

U 
Z 

a z 

0 
N 

U 

U 
Z 

0 
N 

U 

U z 

0 N 

U 

U 
2 

0 N 

I 

U 

< 
Z 

0 

U 

U 
Z 

0 N 

U 

U 
Z 

0 
N 

0 
c 

U z 2 

0 
0 c 

%! z 
U 

? 
h 

? 
? 
m o  
c N  : L " . ?  

h h  ? 
h N  

? 
h N  N N  N N N  N N  m h  

n 
W S 
u a 

?2  
c .z 
W -  

W v )  2 2  
m-1 
u w  
e 3  
c 

W 
0 * I- 

n 
t., 
Y 

a 
0 

v) 
V 

I- 

Y 

- 
z 
I- 

< c 
v) 

* 

f 

0 0  r n r n  
\ \  
0 0  

u o  
N W  
\ \  
0 0  

U O  
N y r )  
\ \  
0 0  

0 0  
r n m  
\ \  
0 0  

0 0  
m m  
\ \  
0 0  

Y Y  
z z  
3 3  

Y Y  z z  
3 3  

Y 
z 
3 

000165 



I 

z U z 

0 
N 

u 

c) 

PI 

N 

0 
ITI \ 
N 

0 
m 
\ 
N 

Y 
z 
3 

W 

0 

, , , , 1 1 , , , 1 1 1 1 1 1 1 1 1 1  

u - u u u u u u u u u u u u u u u u u  

0 N 

PI 

P) 

N q N m N N N N N N N N N N N N N N N  

0. \ 
0 

v) 

c 
u 
Y 
e 
u c 
v) 

* 

f 

c 
0 



s 

Ln 

N 

U a 

? 
N 

In 
9 

a 
2 

VI 

N 

N 

t 

U 
t 

c 

c 

? 

0 
c 

"1 

0 
N 
PI 

b 

b 

0 
N 
PI 

? 
b N N N VI 

c c c c IC c c 

N N 

9 N 
\ 
0 

2 
\ 
0 

0 c 0 
P) \ 
0 

z! 
\ 
0 

0 
M \ 
0 

0 
PI \ 
0 

'0, 
c 

9, 
e 

Y z 
3 

9, 
0 

9 \ 
0 

Y 
z 
3 

c 

R 
\ 
0 

R 
\ 
0 

R 
\ 
0 

2 
\ 
0 

0 
PI 
\ c 

0 
PL 
\ 
0 

!2 
\ 
0 

Y 

3 
Y Y  
z a !  
D 3  

Y z 
3 

Y z 
3 

Y z 
3 

Y 
z 
3 

Y 

f 
U. 
z 
3 

Y 
2 
=I 

Y z 
3 

Y 
z 
3 

Y 
z 
D 

I- 
L L  

W e 
* I 
a 

a 
Is 
I 

W 
2 L 

N U S $  N N N  

c c c  

W 
X 
W 
a I c 
z 
< z 
W I 
a 

c 
W - 
t 

a 
a t s a 

000167 



D w I 
u a 

?E 
r 
. Z  

W -  

W 

> 
n 
c 
n 
3c 
W Y 

. . -  
. . I  . I., 

. 



d 
a 
U 

N 
T 
N 1 

a 
W 
I- 
U 
2 s 
e U 

2 

? f L  
I 
V 
a 

c- 
. Z  

W -  

W v )  A A  

U W  
e 3  
m - I  - 

W 

* c 
I: 
W Y 

a 

a 

a 
2 
u v) 

c 
v) - 
c 

c 
v) 

2 
\ 
0 

'E 
0 

9 
\ 
0 

9 
\ 
0 

Q \ 
0 

'E 
0 

9, 
0 

VI 
\ 
0 

N 
\ 
0 

m \ 
0 

P) 
\ 
0 

d 
\ 
0 

9 
\ c 

m 
\ 
0 

m 
\ 
0 

9 
\ 
0 

0. \ 
0 

'E 
0 

'E 
0 

'E 
0 

'E 
0 

Q \ ' E ' E ~ ' E ' E ' E ~ ~ ' E ' E 9 , ~ ~ ~ ~ 9 , ? ~ ~ 9 ,  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 0 0  

z 
o z  
? e  
X 

d 
3 
U a z 
W 

v) 

x 
f 
E) 
? 

f 
E) 
x I- 

L L  
8 
I$ 

3 - 
I 
c < 
< a 
a 

W z < 
X 

2 
? -.. 
c 

000169 8 
S E  
a -  

Y 

8 - 
I 
c < 
U a 
a 

f 
z i 5  e r  
E Z  
W N  

o n  

W c 
< 

H a 
N < 
2 

I 
c 
2 

A * I 
c 
Y 
L 

b 
W I 

a 
W I 

A 

2 n w 



U W 

< a 

B 

? E  

X 
V a 

c .z 
W -  

Ln 
\ 
0 

R 
\ 

N 
rn 

U . 
0 

c 
PI 
PI \ 
m 

c 
\ 
c 

z . 
U 
c 

Ln . c 

c 

U 
m . 
In c 

U 
\ 
In 

m 
0 
m 
\ c 

c 

Z 
'2 
\ 

0 
N 

2 
z . 
N 

U x s x  
. . 2 2 : c  m N  
O O N - N O  

-I 

2 
2 

2 
-I 

2 

c 



a a c 

a 
W  c 

s 
9 a 
u 

W U Y  dd  
m,r 
2% 
c 

c 

a P 

- 
c 
U c 
m 



> 

a 
W c 
U 
b 
's a u 

E !  

c 



2 
0) 

Q 
m 
a 

> 
< 
w 
OL < 
z 
c a 
0 

E 
5 
8 
c z 

OL 
w c 
< 
3 
g 
3 

E 

? E  

OL u 

t 
V e 

c .z 
W -  

w v )  2 2  
m-r  = s  
c 

W 

* 
I- 

a 

a 
3 

P 
u, 
2 
z 

LL 

OL 

v) 

c 

c 

v) 

* 

U 

< 2 < z U z U 2 a z U z U z < 
I 

U z U I L U 
2 ! U z C ! 

R 
I 

0 
N 

, 
0 
tu 

U 

U R 

z 
U 

r 

0 
U 

In 
c 

0 N 

s 

0 
U 

U 

0 
c 

U 

0 
N 

U 

R 

z 

0 
N 

2 
3 
In 
c 

In 

In 

In 

VI 

in 

In 

I Ln 

YI 

I Ln 

9 U 

U 

U 

In 

2 In tu 
0 

Ln 

0 
N. 

VI : VI : In : Ln 
'u 

In 

0 
"! 

In 
'u L" ? 

m 
L? 
m 

c 
c ? 

N 

9 z L? 
N 

L? 
N s -0 9 c 

z 
\ 
0 

2 
\ 
0 

0 

\ 
0 

c 
0 

\ 
0 

c z 
\ 
c 

s 
\ 
0 

z 
\ 
0 

0 

\ 
0 

c z 
\ 
0 

z 
\ 
0 

U 

\ 
0 

c 
0 

\ 
0 

c z 
\ 
0 

z 
\ 
0 

I 
\ 
0 

U 
\ 
0 
- 

\ 
0 

s 
\ 
0 

0 

\ 
c 

c 

s? 
\ 
0 

s1 
\ 
0 

s 
\ 
0 

s 
\ 
0 

s1 
\ 
0 

0 

0 

- 
\ 

0 

\ 
0 

c z 
\ 
0 

U 
\ 
0 

c E 
\ 
0 

s 
\ 
0 

I 
\ 
0 

0 

\ 
0 

c I 
\ 
0 

2 
\ 
0 

\ 
0 

LL z 
3 

Y 
z 
3 

Y 
Z a 

U 
31 
3 

Y 
z 
3 

LL 
t 
3 

LL 
2 
3 

LL z 
3 

LL 
31 a 

LL 
2 
3 

U 
z a 

Y 
31 
3 

LL z 
3 

LL 
3 a 

LL z 
3 

n 
2 
3 

LL 

3 

W c * z 
2 
2 
2 
w 
Z 
< I c 

w I- 

< 
w 
t W c 

* 
OL 
V 

5 

I 
c 
W x 

w 
Z 
W 2 I - I -  

w w  
X L  w 

L 
-I * 
S 

2 - r  * *  
I S  
c c  
w w  x x  

-I * I 
I- 
W 

2 * S 

Y 
c c 

W I 



U 
2 

a 
2 

a z U 
2 

U z a u  z z  

R Z  
0 m 

VI 
c 

I I 3 
N 

z 
0 
N- 

-.? 

c 

c 

VI 

VI V 

9 

z 
\ 
0 

z 
\ 
0 

Y z 
3 

W 
2 
W N = 
W m z 
8 
s 
r - 
a 

I 
U < 
L 

0 
N 

> 
a 
41 
E 
3 

a 
U 
z 
r a 

c 

9 
a 
W 

VI 
"! VI : vt 

N z c 
c 9 

n 
W X 0 ?E L 

. Z  
W -  

!2 
\ 
0 

0 

\ 
0 

c !2 
\ 
0 

L 
\ 
0 

L 
\ 
0 

!2 
\ 
0 

E 
\ 
0 

h 

\ 
0 

c 
V 

\ 
0 

c !? 
\ 
0 

Y 
2 a 

Y 
z 
3 

Y 
2 
3 

Y z a 
Y z a 

I- 
L L .  

E 
a 
a .  

Y 

000174 



I 

'R 
;? 

> 
I 

:0  

W 
Ul 
m n f? 

-c 
?? 
> O  

P ?  
2 -  

s 
0 
:? 
10 

>n 
c z  

C C 
& 

n 
! 
I P l  

'v! 
0 -  

C J O  
9 r n  m 

a C ! 

0 U "! 
'n! 
2 .  
; n! 

0 

- 
!2* - .  

c un! 
9- 
u, n i  

Pl 

2 '  
.Pl 

c 

< 

LI r 
C 

0 u E C I  
?, I C  - 

w 
U W 
m 
U 
z 
2 I 

r.? 
3% 

c 
U 
f 
2 
8 
c z 

? 
Pl 

7 %  
,? 

? 
N"! 
t c  

L c  

UVI  
. .  
I *  

h e  

UVI 
. .  

v! 

? 

U 

N 

.c 
U NN 

- Q  
?: 

I 

I 

NVI 
\ \  
- 0  

NVI 
\\ 
-0 

Plm \ \  
0 0  29, 

F N  
PIO \ \  
NU! 

e2 
c- 

a m  
32 

VI- \ \  

VIPl 
22 
NN 

22 
o u  

m a  
\ \  
PlN 

29, 
cc 

NU 
\\ cc 

mm \\ 
0 0  

InU! \ \  
NN 

N* 
\ \  cc 

NVI 
\ \  
- 0  VI- \ \  

U!PI 

n -  
\ \  
N O  

NU! 
\\ 
- 0  

A U  
- t  
u - 3  

- ILL -z 
u 3  

2 U  -z n a  
-IU 
- 2  ALL 

- 2  -1Y 
- 2  
Y 3  

2 u .  
- 2  u a  

-1U -z 

I- 
L L  

0 0  
u u  NN 

PlPl 
NN 

22  A d  

cc 
<<  

E E  
Q Q  PIm 
NN 88 NN 

PlPI 
NN 

!ii -- 
E 
cc 

000175 
cc 



._ . --- 

N 

0) 
0)  m 
a 

e = 
V 
OL W 
o 
= h- 

e w  
* A  

w 2  w 
W S I  
-1 m- 
a C W  

n 2. 
r 
n 
5 
LL 

a 

w 
2 
z c 
e 
s- 
U 

w 
* a 

f 

I ,  I I  I 

cb 

0 0  0 0  0 -0  N 
N 

39 99 3 99 9 

m m  

0 0  
2E 
39 

h h  \\ 

0 0  

-e 
0 0  
99 

h h  
\\ 
00  

m C m  
0 0  0 0  

?? 

hh 
\- 
O N  

m 
hN - w  
0 0  
?? 

hh 
\- 
0-  

N- r o .  a- 
?? 

hh \\ 

O N  

m m  
0 0  
39 

mo. \ \  
0-  

)c R 
3 

", 
0 



PI 

al 

0 
m 

- 
w 

a a 

n 

a 
W I 
u 
W 
0 

-tn 
.-1 

W - l  
W 

W 3  
A 
m c  
U C W  
n * c 
n s 
W Y 

a 
P 
v) U 

c 
vl 
c 

v) 

- - 
z 

C 

I 

L - I  

1 
1 

1 

- 0  
0 -  3 0  

J O  
??  

V N  
30 
3 9  
I ,  

r- 
D O  
9 9  

h 
W O  In- 

?? 
I 

0 -n 
0 0  
?? 

E2 
39 
0 0  

hh .. 
o u  

h r -  .\ 
PIU 

h 
h 

NN - 0- 
U NN 0 
u 0 0  N 0 0 0  c- 

N 0- ?? 

R R  
?? 

' P I  z I .  
* I  

? ?? NN O N  ?? 

y 2% 1 '  h 
, I  

-c 

, , 33 ' 9  
cc R u o  

93 3 93 
0 0  0 0 -  ' 0 0  0 0  o 0 0  -- O N  

?? 

hh .......................... hh hh hh VIU hh hh N- hh hb hh hh hh 

hh . O h  0 -  0 0  NVI hh P- N r  -N hh 0 0  Nh N m  N 
c 

2-1 ............................ -12 A - 1  2-l -1-l -1-l -la 2-1 A - l  -la -l-l -1-l -1-1 2-1 

P P  P P  P P  P P  P P  P P  P P  P P  P P  P P  PP P P  PP P O  

I- 
LL 



U 

0 
N c 

0 
N c 

U ? 

- O D  ? 
c N  
* I  

A 



vir 

. a  VI 

a. m 

U 
C 
a 

I 
I 

U z 

s 
In 

a 
2 

s 
In 

c 

I 

c 

'E 
N 

'E 
0 

'E 
c 

'E 
c 

'E 
0 

'E 
N 

9 
0 

0 \ 
0 

0 \ 
0 

'E 
0 

0 \ 
0 

'E 
0 

'E 
0 

'E 0 
e 
0 
t 
0 

'E 0 
e 
0 

e 
0 

e 
0 

e 
0 

Y t- 
LL 



5 ' W  U 
Z 

z 
z 

U z 

z 
0 
c 

m 

0, 
0 

'E 
0 

LL z 
3 

W z 
W 

U z 

0 
In 

0 
In 

In 
N 

h 
\ 0 

h 
\ 
0 

Y 
2 
3 

2 U z 
U z 

z 
z 

In 

P 
0 

P 
0 

Y 
2 
3 

2 

2 

E 

In 

! U 

- 

E 

E 

(P \ 
0 

(P \ 
0 

Y 
z 
3 

a 
W 
I 

W 

A 
> z 
W I 

c 

n 
4 
t 
2 
w I 

a 
2 

.~ 
0 
In 

In N 

In tu 

0, 
0 

P 
0 

Y 
z 
3 

$ 
W I 

-I * 
I c 
W 

N 

n 

7 

P 
c 

c 

D 
YI 

YI N 

In 
N 

P 
0 

0, 
0 

Y z 
3 

W 

-I 
f 

Y i 

OE : z I 
3 
n 

m 
N 

._ 

In N 

0. \ 
0 

P 
0 

Y 
2 
3 

0 
In 

In N 

In 
N 

P 
0 

'E 
0 

Y 
2 
3 

I I - > 

In N In 

0. \ 
0 

'E 
0 

Y 
2 
3 

$ 
W I 

-I 
n 

In 

P 
0 

P 
0 

Y 
2 
3 

In 

0. \ 
0 

'E 
0 

U. 
t 
3 

In In 

P 
0 

(P \ 
0 

Y 
z 
3 

a 
W I 
e 
W 

A t 
Z 
W I 
a. -1 * 
1 

a P 
0 0. \ 

0 
'E 
0 

6, 
0 

Y z 
3 

P 
0 

? 
0 P 

0 P 
0 

... 
Y z 
3 

Y 
2 
3 

n 
z 
3 

W 
2 w I 

B < 
a I 
t 
2 
5 z 
8 
z W m 

1 1  W 
2 
W A 
t 
I 
c 
I 

a 
IL 
W 
V a 

n 

W z 
W I 

I 
c 

n 
2 
W 
V a 

0 
V 
U 

W 
I 
n z s 
? 
xz 

U 

? z s 
I 
V 

U 

Y 
1 
U 

e 
I. 

c . .  
a 

I 

2 
0, 
2 
W 
m 

b 

40 
a 

U 

u 
R 
1 W 
m 

> 
I c 
W 

U 
7 

000180 i 
c r 
N N 



t5 - 
c 
U 

f c 
z 
8 
a 
w c 
U 
3 
n a a 
0 

9 
I 
V a 
w 
0 

? 

? 

? 

2'. 

? 

? 

I- 
LL 

000181 



- 
> 
U -w---  a 

c s 

8 

- 
5 z 

P 
0 

P 
0 

P 
0 

P 
0 

'E 
0 

P 
0 

c 
\ 
0 

h 
\ 
0 

h, 
0 

h 
\ 
0 

h 
\ 
0 

h 
\ 
0 

h 
\ 
0 

h 
\ 
0 

h 
\ 
0 

h 
\ 
0 

h 
\ 
0 

h, 
0 

h 
\ 
0 

h 
\ 
0 

h 
\ 
0 

I- 
\ 
0 

I- 
L L  



J 

In In I n I n I n  
I n N I n N N N  

In 
In In  q o o o  

I 

b e r e  
0 0 0 0  \ \ \ \  

h r - c  
\ \ \ \  
0 0 0 0  



0 
CI 
U U 2 

In 
N 

In N 

_ -  

0 

e 
\ 
0 

c 
\ 
0 

Y 
z 
3 

v) 

X 
f 
E! 
? 
a 

a 
2 a 

2 

In N 

In N 

I 
2 

- 

0 
In 

0 
In 

0 

c 
\ 
0 

c 
\ 
0 

Y 
2 
3 

f 
2 
? 

X 

C 

.- - 

0 

c 
\ 
0 

c 
\ 
0 

Y 

f 

cn 
2 < a 
3 Y 

R 
2 
W 

a a 

In 
N 

In N 

0 

c 
\ 
0 

- 
\ 
0 

Y 
X 
3 

f 
E 
? 
4- 
R 
m 
8 
0, 

- 
2 
w 

a 

f 
V a 
x W 

I 

U = 

- 

Ln N 

In N 

0 

r 
\ 
0 

c 
\ 
0 

Y z 
3 

X 
< a 
2 0 

m 

a 

N 
X 
w - 
8 
s 
I u a 
X 
w 
I 

L 

n 
N 

I 

vi N 

0 

c 
\ 
0 

e 
\ 
0 

Y 
2 
3 

f 
E! 
? 
4- 
R 
m 
8 
8 

X 

z 
w 

-1 
I 
V 
< c 
2 
w n 

L 

n 
N 

In N 

0 

c 
\ 
0 

c 
\ 
0 

Y 
a! 
3 

(h z < a 

0 N 
2 
W 

2 

2 

In 
N 

In N 

0 

c 
\ 
0 

c 
\ 
0 

Y 
2 
3 

f 
E! 
'? 
4- 
R 
E! 
8 
s 

X 

z 
W 

a 

I 
U < 
X 
W I 

U 

- 

0 

c 
\ 
0 

c 
\ 
0 

Y 
X 
3 

t 
U a z 
R 
m 
8 
0, 

2 
W 

a 

I 
V < 
X 
w 
I 

. 

. 

I Ln 
N 

In N 

- 

0 

e 
\ 
0 

c 
\ 
0 

U. z 
3 

v) 

X 
f 
E! 
? 

n 
U 

n 
N 

0 

e 
\ 
0 

- 
\ 
0 

Y 
2 
3 

X 
< a 
3 Y 

R 
m 
8 
s 

2 
Y 

a 

f 
V < x 
W I 

ri 
N 

In 
N 

0 

c 
\ 
0 

c 
\ 
0 

Y 
2 
3 

1 
a 
2 
R 
m 
8 
0, 

2 
W 

a 

I 
V 

.. .. 

0 

c 
\ 
0 

c 
\ 
0 

Y 

5 

v) 

X 
f 
E! 
? 
a 

. -  
I- . 

z 
U 

0 
U 
Pl 

* 
m m 

\ 
U 

U \ 
U 

Y 
z 
3 

Pl 

a 
U 

v) < 

8 

0 

e 
\ 
0 

c 
\ 
0 

Y 
z 
3 

0 

c 
\ 
0 

c 
\ 
0 

Y 
2 
3 

2 < 
CL z 
R 
m 
8 
0, 

t 
w 

a 

I 
V < 
t 
W c 

a 

O 

- 
\ 
0 

e 
\ 
0 

Y 

3 

v) 

X 
f 
E 
? 
4. 
R 
z 
8 

2 
W 

a 0 

0 0 

e 
\ 
0 

c 
\ 
0 

Y 

J 

0 0 

c 
\ 
0 

e 
\ 
0 

Y 
2 
3 

2 
a a 
2 
R 
m 
8 
0, 

z 
w 

a 

f 
U < x 
W I 

- 
\ 
0 

r 
\ 
0 

Y I  

0 :  

c 
\ 
0 

c 
\ 
0 

Y 
2 
3 

I- 
LL s n 

v) 
2 a a 
3 

t < a z 
R 
m 
8 
8 

2 
W 

d 
I 
U a 

i 

* c - 
f '  
i 
-1 < 

-1 x 
V 
< a c 
W c 

c a 
W 
0 000184 



0 0  0 0  

W c 
W 

t 
? 
s 
o z  Y 

W A  

zv) 
< W  

w a  
m a  

c 
u W c 
W 
n 
Y 

OE 
gs 
Z V I  
U L Y  
a m  

c 

In 
3 

9 

9 

c 

c 

z 
c a 
E! 

f 
B 
a 
W c 
U 
2 a a 
W 

h * =  m u  
? ?  

0 
I P )  

? In 
m 

I 

? 
)r) 

~ 

I 

N 
0 
3 

U 
0 
3 

U \ 
0 

< 
N 

h 

.o 
3 

In cu 
3 

U \ 
0 

< 
c 

A 

3 

Y 

J 

Y * - 
a 
c 

, I  

m u  
3 -  

N 
N. 

N 
c 

N 
\ r 

N \ 
N 

-l 

3 

n z 
3 

2 
W U 

c - 
t 

n 1 1 n  
W I N  = : ?  

In 
? ?  

N 
N. 

B 
I u 
W 
a 
n 

- v )  
.a 

W - l  
W 

W 3  
2 
m- a 
c w  

P * 
c 

m 
0 0  
\ k  In \ 

In 
In \ 
0 

r n N U  
\ \ -  o o m  

In 
\ 
0 

n. E 
4 
u 
9 

Y 

a 

v) 

I- 

c 
< c 
v) 

* a a 

In \ 
In 

In \ 
In 

In 

I n -  
\ k  In 

\ 
In 

a 

3 
-l 
\ 

P 

Y L L Y  z z z  
3 3 3  

LL 

J 
Y 
2 
3 

000185 W 

0 
8 
2 
I 
V 



0) 

- 4  - - . .  

X 
E! 

a 
W c 

2 a a 
W 

c 

a 
0 LL 



F 
U 
111 
0) U 

Y 
0 
C 

4 

4 

8 
U 
111 
Q) Y 

Y 
0 
C 

e 

c 

1 . 1 
4 

N I- 
N 

0 
9 

rr) U 

D 

r 

1 d 

< 
L 

a 
Z 

n z 0 
*? 

0 
P) 

!c 

l 

! N 

VI 

e 

! 
I - * ? f - & ; s  

^ R O O  
9 9 9 9  
.- 

VI 
-? n 

? 
VI 

)+I 

YI 
N 
4 

? 
P) 
N 

VI 
N. 
e 
N 

s 
c 

VI 

h 
? 9 

N 
*? 

VI 

h 
? VI N c 4 ^ a? 

P) 
VI N VI 

N. 0 y: 0 

m \ 
0 

z 
U 

P) 
\ 
0 

z 
0 

Q 
\ e 

VI \ 
0 

N \ 
0 

9, 
0 

N 
\ 
0 

0, 
0 

N 
\ c 

c 
\ 
c 

0 \ 
0 

N \ 
0 

9 \ 
0 

N 
\ 
0 

9, 
N 

0, 
0 ? 

0 

-1 
\ 
.C 

N \ 
0 

Q \ 
0 

cu 
\ c 

9 \ 
N 

Q \ 
P) 

c 

c 
\ 

c 
\ - P) \ 

0 
9, 
U 

-1 
\ 

P 

Y 
z 
3 

P) \ 
0 9, 

0 

-1 
\ 
.C 

N 
\ 
0 

9, 
0 

N \ 
0 

9 
\ c 

-1 
\ 
.C 

'd 

'", 
0 

-1 
\ 
.L 

'd 

9, 
0 

2 
\ 
.C 

'd 

N 
\ c 

N 
\ 
0 

2 
\ .- -1 

3 3  

- 1 Y  - z  
n 3  

-1 

' d ' d  

- 1 n  
- 2  
u 3  

n z 
3 

-1 

Y 
- Y 

z 
3 

2 
Y 
- Y z 

3 

n 
z 
3 

Y 
2 
3 

-1 

Y 
I 

Y 

f 
2 
Y 
- n z 

3 

-1 

Y 
- -1 

Y 
- 

I- 
L L  

0 0. * I 
n 

VI 
P) 

N 
< I 
a 
-1 < 

h c I- 
*? c 

&I - 
v) 
W 
V 

=! 
w m 

-1 < r - 
v) 
W 
V 

000187 



9, 
0 

9, 
0 

m 
\ 
0 

a 
\ c 

m \ 
0 

9, 
0 

m \ 
0 

000188 



a 

- 
m 
0 

0 
? 

U 
0 
0 

0 
? 

h 
c 

? 
0 

N 
N 

0 
? 

In 
0 

0 
“! 

m 

h 
? 

I U 

0 
? “! 

h 
c 

h 

!? b 
0 
VI 

e 
0 

0 
VI 

0 z n z 0 2 0 z 

N N  In N 
N N  
0 0  
0 0  ? Z  0 0  ??;?;nJ? 9 9  

I ,  , I  
I ,  

#ii 
0 -  
? ?  

c c  

3 9  
I *  

c c  
0 0  
? ?  

c c  
e 4  

0 0  m U  N e  
O O h  0 0 0 s N O P )  

? ? ? ? ? ? ?  9 9  
N N  
0 0  
? ?  

e 
? 

c 
In 0 

? 

N 
2 
? 

N 
U 
3 

3 
Ln 

? 
K 
I 

E 
c 

In N 
m c 

!? 
? 
m Y 

U 
U 

Y 
U 
m N 

? 
VI 

m 
0 
? 

? 
0 N e m 

IC 
c 
0 
? 

c 

? 

‘0, 
m 

9 
\ 0 ? 

0 
9 \ 
N 

? 
m 

m 
\ 
0 

? 
0 

m \ 
0 

? 
0 

P 
0 

U \ 
U 

m \ 
0 

‘0, 
0 

m \ 
0 9, 

VI 

m 
\ 
c 

‘0, 
U 

m 
\ 
0 

m \ 
0 

m \ 
0 

m 
m \ 

2 

2 

-1 - 
n 

m 
\ 
0 

-1 

2 

-1 

Y 
- 

9, 
0 

m 
\ 
m 

m 
\ 
0 

-1 

2 

2 
Y 
- 

9, 
0 : : 

2 
-1 

Y 

f 

m \ 
0 

9, 
0 

9, 
N 

m \ 
N 

m 
\ e 

m 
\ 
0 

‘0, 
0 

-1 

2 

Y 
2 
3 

U 
\ 
U 

m 
\ m 

9, 
m 

9, 
9 

-1 

2 
-J -1 

z i  

Y - 1  

f Z  

-1 

2 
-1 

2 
- 1 - l  

2 2  

Y - 1  z -  
3 Y  

Y z 
3 

Y 

9 
-1 

Y 
- Y 

f 
-1 

Y 
- Y 

2 
3 

2 
Y 
- Y z 

3 

-1 

Y 
- 

I- 
LL 

I 0001ss 
a 
!! 
-1 

In 
- -1 

2 
< I c c 



YI 

al 
0) 

n -  

_ _  - 

- - 
> 
U 
W 
U 

I 

c 
U 

a 

2 

f 

3 
5 
V 

a W c 
4 

2 a a u 

e 
X u 
W 
a 
n 

? E  
c 
.v)  

W-l A 
w w  
-13 
m 
a -  
W 

b- 

* c n 

n 
X W n 

a 
P 
u 
Y 

v) 

r 

b- 

4 c 
v) 

* a 

i 
! e ? " !  

U I  
0 1  

zz5: 

u o ~ o m - u o o o o o o o o o o o o o o o o o o  

3 c -  I w e  I 
3 v  o w  I 
w e  a w , . ? ~ ? ~ ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  I m 



4 

0 

Q 
Ul m n 

- - 
> 
U 
W 

2 
2 

f 
5 
8 

z 
c a 

c z 

a 
W c 
U 
3 

3 a 
V 

W 
I u 
W 

n 

a 
n 

a p t  
c 

.v) 

W - 1  -1 
W W  -1x 
US- c 

W 
n * 
I- 

n 
E W n 

m 

n 
v) 

0 
Y 
: 
e 

c 

VI 

* 

E 

9 

s! 

z 

VI 

Q \ 
0 

9, 
0 

Y z 
3 

W z 
W N 
z 

ii 
g 
-1 
I u 

2 

s! 

z 

VI 

Q \ 
0 

9, 
0 

Y 
2 
3 

W z 
a X 
c 
8 
g 
-1 
I 
U 

9 

s! 

s! 

VI 

Q \ 
0 

9, 
0 

Y 
a! 
3 

H 
0 
Y 

!ii d 

x 
U 

U z 

s! 

z 

VI 

9, 
0 

9, 
0 

Y z 
3 

W z s 

s 

c 

# a 

I u 

s 

z 
z 

VI 

0 \ 
0 

9, 
0 

n z a 

W z 
W n 
0 a 
8 
g 

? 
*L 

2 

-1 
t 
U - 
c 

u 

U z 

z 
z 

VI 

9, 
0 

? 
0 

Y 
t 
3 

W z 
U I 
c 

# 

: 
Q s 
6 
E? 
n 

m 

U z 

!? 

s! 
I 

VI 

Q \ 
0 

9, 
0 

Y 
a! 
3 

W z 
W N 
z 
W 

-1 * X c 
W 

m 

U z 

0 - 
s 

VI 

Q \ 
0 

9, 0 

n 
a! 
3 

W 
2 
-1 
I 
U 

w z 
W 
-1 * I 
c 
W 
X 

< z 

s! 

0 
c 

VI 

9, 
0 

9, 
0 

Y 
2 
3 

W 
2 
W 
m * 
c 
v) 

U 
X 

z 

z 

VI 

0 \ 
0 

9, 
0 

Y 
a! 
3 

W z 
W I 

Ei a 
-1 
I u < 
Q c 
W c 

U 
3: 

s! 

s! 

VI 

9, 
0 

9 
0 

Y 
z 
3 

W z 
W 

2 C 

< z 

2 
z 
I 

VI 

Q \ 
0 

9, 
0 

Y 
2 
3 

W 
2. 

ii 
iz 
8 
0 
? 
m. 

-1 
X 

c 

VI z a 
c a 

< z 

z 
s! 

VI 

0 \ 
0 

9, 
0 

Y 
2 a 

W 
2 
W 
t 
c 
W : -1 

t 

Q c 
2 

< z 

c - 

VI 

c 
\ 
0 

c 
\ 
0 

Y 
a! 
3 

W 
2 

c 
I 

# 
!2 -1 
!ii -1 

Y 

t 

a e 
2 

U z 

s! 

s! 

In 

U \ 
0 

U \ 
0 

n 
a! a 

W c 

5 
W u < 
-I * 
w 
f 

U z 

s! 

!2 

In 

0 \ 
0 

9, 
0 

n 
a! 
=I 

W 

< z 

z 
0 - 

VI 

9, 
0 

9, 
0 

Y z 
3 

W z 
W N 
z 
W m 
2 
0, 
z X 

U z 

z 
z 

In 

0 \ 
0 

9, 
0 

Y 
a! 
3 

W z 
W 
N z 
w m z s 
2 
9 
r 

I 

c 

U 
3: 

s! 

2 
I 

VI 

9, 0 

9, 
0 

Y 
a! 
3 

W z 
W 
N z 

ii 
ti 
u 
? s 

2 
I 

L 

0 

I- 
LL 

008191 



h 

0, 

n 
~. - 

._ ~ 

- 
I 

w 
U 
W a 
U 

E 
c s 

8 

2 

- r 
U c 
z 

a 
W c 
U 

3 0 

8 
I 
V a 
W 
n 

? E  
c 

.v) 

W - 1  -1 
w w  -1x 
U-- 

W 
c 

* 
c 

I W Y 

M 

m 

n 

n 

P 
u v) 

r 
v) 

c 
U + 
v) 

* 
M 
U 
S 

- 

f 

I 

I 

-1 

P 

z s 

W 
I 
Q 

I 
V 

a c 
- 
-- 
't. 
N 

-1 
0 z 
W I 

-1 * 
I 
c 
W 
L 

n 

- 
? 
e. 
N 

P 
W I 
n 
8 

? s 

c 
X - 
N 

W z 
W 

3 e r: 
f 
t? 
9 

e - 
N 

2 
8 

s 
Y 

W I 

0 a 

I 
V 

n 

-1 * 
N z 
W 

N 
40 

W z 
W 
2 
< I 
I 

U 

c 

n 

z -1 

I 

N 
Y 

W 
X 
W -1 

I 
c 
S 

a 
z -1 * 
S c 
W 

N 

n 

T 

P 
W 
I 
-1 * 
I c 
W 

N 

n 

T 

-1 
0 z 
W : a 
c - 
f 
N 

W z 
2 
z 
U 
0 a 
I- 

- - 
- 
f 
Pl 

P 
W I 

-1 * 
I 
c 
W 

N 

n 

T 

B c - 
E 
? -. 
U 

M 
W I 
c 
W 

-1 * z 
W 
I n 
-1 * z 
W 

ii a 
40 
9 

2 

W 
I 

-1 * 
I 
c 
W 

02 
n 

f 

g 
5.' 

z 
-1 I 

U 

a 
W I 
c 
W 

2 * z 
W I 

-1 * 
X 
W 

n 

E 
8 
Lz 
I 

U 

-1 z 
W I 

-1 * 
I 
c 
W 

n 

T 

000192 



U 
2 

c 

c 

U z a 
X 

0 
In 

0 
In z 

N 

c 

? 
N 
c 

In 
N In In In In P) In In In 0 In In In In In In In 

9, 
0 

9 
\ 
0 

9, 
N 

9, 
0 

9, 
0 

9, 
0 

9 
\ 
0 

U 
2 
3 

9, 
0 

9, 
0 9, 

0 
9, 
0 

9, 
0 

9, 
0 

9 
\ 
0 

9, 
0 

9, 
0 

9, 
0 

9, 
0 

* 
0 

9, 
0 

0, 
0 

e 
\ 
0 

* 
0 

9, 
0 

9, 
0 

9 
\ 
N 

9 
\ 
0 

9, 
0 

9 
\ 
0 

9 
\ 
0 9, 

0 

9 
\ 
0 

9, 
0 

9, 
0 

9, 
0 

9, 
0 

9, 
0 

9, 
0 

9, 
0 

9, 
0 

0, 
0 

c 
\ 
0 

LL 
a! 
3 

Y 
z 
3 

LL z 
3 

U 
2 
3 

Y 
z 
3 

LL 
2 
3 

Y 

f 
U z 
3 

U 

3 
LL 

3 
LL 
a! 
3 

U 
2 
3 

Y 

f 
U 
a! 
3 

U 
a! 
3 

LL z 
3 

I- a 
w I 
e 
5y, 
-1 * 
I 
c 

Y c 
< 

W 
2 
W 
-1 * 
U 

w c 

5 
P 
c 
I a. 
A * c 
a m 

X 

o 
- 

c 
I 
n w 

t 
W 
-1 * 
I 

a. 

000193 6 
-1 

I 

N 

In 
Y - 
m 

-1 * c 
3 m 

N 
Y 

E 
i - 
c) 

- 
f 
U m 



al m 
m n 

< 
2 

!2 

s! 

In 

0, 
0 

9, 
0 

Y 

J 

s s.  u < *  2 - z -t- u 
X 

- 

0, 

z 

In 

9, 
0 

Q \ 
0 

Y z 
3 

< 
X 

-. 

0 
c 

!2 

In 

9, 
0 

9 \ 
0 

Y z 
3 

w c 

5 
I 

s! 

s! 

In 

? 
0 

~~ 

s 
s! 

VI 

9, 
0 

9, 
0 

Y z 
=I 

. -  

In 
N 

In N 

9 
N 
c 

0, 
0 

9, 
0 

Y 
z 
3 

- 

!2 

0, 

In 

9, 
0 

z 
0 

Y 
2 
3 

W z 
W 

z s !  s! 

s! 
I 

In 

9, 
0 

0 
c 

s! 

In 

2 

s! 

In 

? 
0 

9, 
0 

Y 
X 
3 

!2 

s! 

In 

9, 
0 

Q 
\ 
0 

Y z 
3 

!! 

0 
c 

z 

VI 

9, 
0 

9, 
0 

Y 
z 
3 

9 
N 

cu 
\ 
0 

N 
\ 
0 

Y 
2 
3 

W 

f 
3 

E 
8 
8 
? 

A * I 
c 
W 

v) 

c - 
z 

In 

9, 
0 

9, 
0 

IL 
2 
=I 

In 

9, 
0 

0, 
0 

Y 
z 
3 

W 
X 

3 * 
2 
w I 

0, 
8 
8 
? 

v) 

I- - 
z 

In 

9, 
0 

0, 0 

Y 
X 
3 

In 

9, 
0 

9, 0 

Y z a 

VI 

9, 
0 

9, 
0 

Y z 
3 

W 
X 2 

In 

9, 
0 

9, 
0 

Y 
2 
3 

w 
1 
It! 

9, 
0 

9, 
0 

Y z 
3 

? ?  
0 0  9 

0 

Y Y  
2 x  a 3  

Y 
2 
3 

c 

i 

000194 



Y I  

0 :  

l n ln  m . .  . . .  

m l n l n  
N N Y \ ( n U ! N Y \ Y \  m l n m  

V I V I V I N N N  
. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

. . . . . . . . . . . . . . . . . . . . .  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0  

I- 
LL 



c 
e 

e 
0 

~ 

N 
3 

9 
N 

c 

9, 
0 

9, 
0 

-1 

2 

Y z 
3 

m 
9 i - -0 

U 

U 
? 

h 

0 
9 

_ -  

m 
9 

9 
N 

c 

9 

m 
\ 
0 

m 
\ 
0 

-1 

2 

Y z 
3 

W c 

0 m 
.. - - -a 

l? 
c 

4 

? 

VI 
9 
@? 

0, 
0 

9, 
9 

2 

2 

Y 
2 
3 

W 
n 

U z 

N 
3 

9 
N 

4 
N 
9 

c 

3 

PI \ 
N 

PI 
\ 
N 

Y 
2 
3 

= 
3 a 
I- 

3 

VI < 

- 

0 
z -u u m  s VI 

U 

; VI 

h 

U 
U 

9 

VI 
? 
z 
m 

0 c z 

- 

In 
3 

3 
In 

< z- 

- 

0 
VI 
U 

0 
N m 

VI 
N 
N 

N 
\ 
N 

N 
\ 
N 

Y 
2 
3 

* c 
2 
- - 
5 2 
a 
W I- 

< 

P a < 

a z 

4 

4 

VI 
"! 

9, 
0 

9, 
0 

Y 
2 
3 

g 

P 

2 
I 
V > 
X 

.. . _ _  . . 

N 
9 

3 
N 

0 

c 
\ 0 

c 
\ 
0 

Y 
z 
3 

z 

3 a 
I- 

3 
- 

N 
9 

9 
N 

9 
9 

VI 0 

N 
? 

9, 
VI 

0, 
VI 

Y 
2 
3 

5 

B 
!! a 
n 

In 

c 

3 

9 
c 

VI 0 
9 

0, 
0 

9, 0 

2 

2 

n 
z a 

In 2 

W I 
P 
a 

c 

e 

'c! 

5 

VI 
U c 

0, 
0 

0, 
N 

-1 

2 

Y 
2 a 

VI 

VI 

4 
N 

0, 
0 

9, 
0 

n z 
3 

VI 

m 

0 

c 
\ 
0 

c 
\ 
0 

n 
2 a 

W 
0 
9 
I 
V 

2 

0: 
h 
I 

h 

9 
0: 

0: 
h 

m 
\ 
m 

Y z 
3 

0 m 
U 

0 
VI 
N 

IC 
aD 
)r) 
*1 

'0, 
9 

9, 
9 

n 
z a 

m 

< 
U 
VI < 
* 
I- 

2 

I? 

- - 
2 

0 W I a i  VI 
N 
9 

VI 
N 
9 

?f 
e 

.v)  

W - 1  2 
w w  
2 3  m 
U- c 

W 
n > 
c 

9, 
VI 

m 
\ 
m 9, 

0 
9, 
0 

9, 
0 

Y z 
3 

9, 
0 

9, 
0 

m 
\ 
m 

9 
\ 
0 

0, 
0 

9 
\ 
9 9, 

0 

n 
z a 

Y = a 
Y = 
3 

Y 
2 
3 

Y 
z a 

I- 
* 
I- - 
2 

8 

c 
V 
3 
c) 

V c v) < a 
'3 
I 
V 

w 
W c 



0 

U 

U 
? 

U 

0 
p! N 

In 
U 

U 
2 

U z m m 
U 

I U z U z U 
2 I U z U 

2 0 z 

? 

? 

YI 
’? 
e 

In 
p! 
c 

(9 

9, 
c 

9, 
c 

Y z 
3 

e 

L C  

In 
3 Q 

8 

‘v 
c 

0 0 
0. 

0 

% 

Ill 

0 
0 

? 
m 

? c 

4 - - 
N 
9 

Wl 
c 4 

In 

In 
0 
? E 0 

CI m 
Q m 
In 0 0 a 0 0 0 0 0 0 0 c 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

N \ 
N 

m \ 
m 0, 

0 
0 \ 
0 

n \ 
N 

Q \ 
N 

N 
\ 
N 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 9, 

0 

c 

9, 
In 

9, 
0 

-1 

2 

n 
t 
3 

9, 
In 

m 
\ 
N 

9, 
In 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

c 
\ 
0 

e 
\ 
0 

c 
\ 
0 

c 
\ 
0 

N 
\ 
N 

-1 

2 

-1 

Y 
- 

CI \ 
CI 

N 
\ 
N 

. 

Y 
2 a 

Y 

9 
Y 
z 
3 

Y 

9 
Y 
2 a 

Y z a 
Y z 
3 

Y 
2 
3 

Y 
z 
3 

Y 
2 
3 

Y 
z 
3 

Y 

f 
n 
2 
3 

Y 
Z a 

Y 
z 
3 

I- 
L L  

VI 

-1 
e 
8 

W z < 
8 

ti 
u 
a c 

-1 
I 

W c 

5 * 
u 
< I 
c 
W 
X 

a 

W 
-1 

o: c 
- 
I 

-1 
I < 
-I 
W 7 

Y 

2 
< c 

a 

2 

v u  V m 
m. 
c 

f 
W 

-I * 
I I- 

W 

c 
W 
X 

- 
0 c c  



!2 
0) m 

- 0  
m - - -  

c 
U 
E 
5 
8 
c z 

= 
W e 
4 
3 
0 s a 

n 
u 
W 
I 
V a 
W n 

4)z 
c 

.ul 
W . 4  -1 
w w  
-13 m 
U-- 

W 
I- 

* I- 
n 

U 

N N 
\ 
0 

0, 

o L ? o  

e m -  
\ \ \  
0 0 0  



I 

1,l-DCA 3 I 

. ~ -. .-- - 
1,l-DCE 

A 
I 

LEGEND: 

PCE: 
TCE: 

1 , 1 -TCA 
1 ,l -DCA 
1,l -DCE: 

C- 1,2-DCE: 
t-l.2-DCE: 

1,2-DCA: 

DRAFT 

C -  1,2-DCE 
t-1.2-DCE 

I t  

VINYL 
CHLORIDE 

TETRACH LO RO ETH EN E 
TRICHLOROETHENE 
1.1.1 -TRICHLOROETHANE 
1,l -DICHLOROETHANE 
1 ,l -DICHLOROETHENE 
CIS- 1,2-DlCHLOROETHENE 
TRANS- 1,2-DlCHLOROETHENE 
1,2- DICHLOROETHAN E NOTES: 

CHLORO- 
ETHANE 

SOURCE: DRAGUN, J. 1988. THE SOIL CHEMISTRY OF 
HAZARDOUS MATERIALS, HAZARDOUS MATERIALS CONTROI 
RESEARCH INSTITUTE, SILVER SPRING, MARYLAND. 

FIGURE E.l-1. TRANSFORMATION PATHWAYS FOR VARIOUS 
CHLORINATED VOLATILE HYDROCARBONS I N  SOIL SYSTEMS 

000199 



FEMP-OSRI-4 D W  
June23. 1994 

2 

3 

E.2.1 RADIOLOGICAL PARAMETERS 4 

E.2.1.1 Uranium isotoues 5 .  

Plates E-83 through E-86, E-87 through E-88, and E-89 through-E-90 are isowncentmion maps of 6 

uranium (U-238, U-234, and U-235/236, respectively) in Type 2 and Type 3, and--Type 4 wells. The 

maps are based on results from the 1993 data set. In natural uranium, U-238 accounts for about 

greater. In natural uranium, the U-234 activity is approximately equal to that of the U-238. 

most of the material processed at the FEMP contained either natural or depleted uranium, the 

isowncentration maps for U-238 and U-234 should be relatively consistent with that of total uranium. 

7 

8 

99.3 weight percent of the total uranium. In depleted uranium, the U-238 concentration is even a 

Because 10 

11 

12 

A comparison of the isowncentration maps for U-238, U-234 and total uranium shows this to be true. 

For a discussion of total uranium see Section 4.8.1. 

13 

14 

I5 

In natural uranium, U-235 has an activity approximately 1/20 that of U-238. 

concentration makes the U-235 more difficult to detect and quantify. 

isoconcentration of U-235 with those of U-238 or total uranium shows that the U-235 isowncentration 

map still identifies the areas of peak contaminant concentrations near the sources; however, due to its 

This lower activity 16 

A comparison of the 17 

18 

19 

lower relative concentration, the areal extent of the U-235 appears to be smaller. Because the U-235 m 

cannot be separated from the U-238 via chemical means, the presence of U-238 in grcucdwater infers 

the presence of U-235, even if the U-235 concentration is too low to quantify by analytical means. 

21 

P 

23 

Thorium-230 

Thorium-230 (Th-230) behaves chemically like Th-232 and Th-228, but it is otherwise unrelated to 

these isotopes. Th-230 is a progeny of U-238 and as such can be found at the FEMP as a constituent 

in raffinate that remains after the extraction of uranium from pitchblende ores and uranium 

concentrates. 

Th-230 in unfiltered samples has a 95th percentile background value of 0.89 pCi/L and background 

values that range from 0.18 to 2.5 pCi/L (Table EO-2). Th-230 in filtered samples has a 95th 

percentile background value of 0.29 pCi/L and background values that range from 0.1 to 0.29 pCi/L 
(Table EO-2). . .  

31 

32 

33 
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Plate E-91 is an isowncentration map of Th-230 concentrations in unfiltered groundwater samples 

from Type 2 wells. Th-230 was detected in unfiltered samples from Type 2 wells at above- 

background concentrations in 10 of 159 wells (6 percent) and had a maximum concentration of 
2.85 pCi/L (Table E.2-1). These concentrations are comparable to the maximum background value 

of 2.5 pCi/L. Th-230 was detected in unfiltered samples from Type 3 and Type 4 wells at 

above-background concentrations less frequently than from Type 2 wells (Tables E.2-2 and E.2-3). 

Th-230 was detected at a higher maximum concentration in the Type 2 than in theType 3 and 4 

wells. As is typical of most radiological and inorganic parameters at the FEMP, Th-230 was detected 

less frequently and at lower concentrations in filtered samples than in unfiltered samples. 

Elevated concentrations of Th-230 greater than two times background were detected in unfiltered 

samples from isolated Type 2 wells in a few areas. Th-230 was detected in Well 2429 (2.8 pCi/L) in 

the Plant 6 plume and in Well 2943 (2.1 pCi/L) in South Plume A. Th-230 was also detected in 

Well 2395 (2.9 pCi/L) east of the Paddys Run Road Site (PRRS) plume and South Plume B. This 
sample is an estimated value and may not represent contamination. These concentrations are 

comparable to the maximum background value of 2.5 pCi/L. Th-230 was not detected at activity 

concentrations greater than two times background in Type 3 and Type 4 unfiltered samples. 

There were five isolated detections of Th-230 greater than three times background in filtered samples 

from Type 2 wells. Th-230 was detected in filtered samples in Well 21033 (1.6 pCi/L) in South 

Plume A. Th-230 was also detected in South Plume C in Well 2556 (3.1 pCi/L) and in Well 2395 

(2.2 pCi/L) east of the Paddys Run Road Site (PRRS) plume and South Plume B. Two wells in the 

PRRS plume also had elevated Th-230 concentrations (Well 2553 and Well 2129, 2.0 and 1.3 pCi/L, 

respectively). 

Three isolated wells had Th-230 concentrations greater than three times background in filtered 

samples from Type 3 and Type 4 wells. Th-230 was detected in Well 3678 (2.0 pCi/L) in the waste 

storage area A plume, Well 3094 (1.5 pCi/L) in South Plume C, and Well 3126 (2.5 pCi/L) in the 

PRRS plume. 

Elevated concentrations of Th-230 in unfiltered and filtered samples were detected in Type 2 and 

Type 3 wells; however, these were isolated detections and many were comparable to the maximum 

background concentrations. Considering the low solubility of thorium (see Section 4.8.1) and the 

1 

4 

5 .  

6 

7 

8 

9 

10 

!I 

12 

13 

14 

15 

16 

19 

20 

21 

P 

23 

20 

?3 

26 

27 

28 

29 

30 

31 

32 

E.2-2 



FEMP-OSRI-4 DRAFT 
June=, 1994 

5 ‘Z1uO relatively few i s o l a a  detections above background, Th-230 is not considered a major contaminant at 
themMP. z 

3 

Radium-226 

Radium-226 Ra-226) behaves chemically -like Ra-228 but is otherwise unrelated t o  i< Ra-226 is a- 

progeny of U-238 and is found at the FEMP as a constituent in raffinate that remains after the 

extraction of uranium. Ra-226 also occurs naturally in the Great Miami Aquifer. 
- -  - - _ _  - _  - - _ _  - -  - _  

Ra-226 in unfiltered samples has a 95th percentile background value of 1.5 pCiL and background 

values that range from 0.071 to 2.0 pCiL. Ra-226 in filtered samples has a 95th percentile 

background value of 1.9 pCiL and background values that range from 0.20 to 2.0 pCiL 

(Table E.0-2). 

Plate E-92 is an isoconcentration map of Ra-226 concentrations in unfiltered groundwater samples 

from Type 2 wells. Ra-226 was detected in unfiltered samples from Type 2 wells at above- 

background concentrations in 12 of 158 wells (158 percent) and had a maximum concentration of 

14.9 pCiL (Table E.2-1). Ra-226 was detected in unfiltered samples from Type 3 and Type 4 wells 

at above-background concentrations less frequently than Type 2 wells (Tables E.2-2 and E.2-3). 

Ra-226 was detected at a higher maximum concentration in the Type 2 wells than in the Type 3 and 4 

wells. As is typical of most radiological and inorganic parameters at the FEMP, Ra-226 was detected 

less frequently and at lower concentrations in filtered samples than in unfiltered samples. 
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Elevated concentrations of Ra-226 greater than three times background were detected in unfiltered 

samples from two isolated Type 2 wells; in Well 2108 (12.3 pCiL) in the waste storage area B plume 

and Well 2390 (14.9 pCi/L) in South Plume B. In the unfiltered samples, Ra-226 was detected at 

concentrations greater than three times background in Well 3107 (7.5 pCi/L) located in the waste 

storage area B plume. 21 

P 

24 

25 

26 

28 

There was only one isolated detection of Ra-226 that was greater than two times background in 

filtered samples from Type 2 wells. Well 2648 located in the waste storage area A plume had an 

29 

30 

activity concentration value of 4.1 pCi/L. Ra-226 was not detected above two times background in 31 

filtered samples from Type 3 and Type 4 wells. 32 

33 
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' ' Elevated concentrations of Ra-226 in unfiltered and filtered groundwater samples were detected in 
Type 2, Type 3, and Type 4 wells; however, there were few isolated detections which were greater 

than three times background. Ra-226 is not considered a major contaminant at the FEW. 3 

E.2.1.2 

Total Thorium 

Isoconcentration maps of total thorium concentrations in unfiltered and filtered groundwater samples 

from Type 2 wells is presented in Plates E-94 and E-96. Plates E-95 and E-97 are isoconcentration 

maps of total thorium in unfiltered and filtered samples from Type 3 and Type 4 wells. 

Total thorium is a measurement of the quantity of thorium in a sample without distinguishing between 

thorium's three principal isotopes, Th-232, Th-230, and Th-228. Th-230 and Th-228 have very high 

activities (rates of radioactive decay) relative to Th-232. Total thorium is largely a measurement of 

Th-232 (Plate E-93), because Th-230 and Th-228 are only a small weight fraction of total thorium 

4 

5 .  

6 
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9 

IO 

?I 

12 

13 

14 

anywhere at the FEW. Discrepancies between the total thorium maps (Plates E-94, E-95, E-96, IS 

and E-97) and the Th-232 map (Plate E-93) are due to differences in the detection limits for each 16 

analysis and differences in the number of wells sampled for each analysis. 

Thorium-232 19 

Thorium-232 occurs naturally in the environment and also entered the site as material to be processed, m 

but it is not a decay product of either the U-238 or actinium decay series. 21 

22 

Th-232 in unfiltered samples has a 95th percentile background value of 0.23 pCi/L, and background 

values that range from 0.1 to 0.77 pCi/L. Th-232 in filtered samples has a 95th percentile 

background value of 0.3 pCi/L and background values that range from 0.1 to 0.3 pCi/L 

(Table E.0-2). 26 

53 

u 

25 

n 

Plate E-93 is a contour map of Th-232 activity concentrations in unfiltered groundwater samples from 

Type 2 wells. Th-232 was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 13 of 158 wells (8 percent) and had a maximum concentration of 2.7 pCi/L 

(Table E.2-1). Th-232 was detected in unfiltered samples from Types 3 and 4 wells at above- 

28 

29 

Y) 

31 

background concentrations less frequently than Type 2 wells (Table E.2-2 and E.2-3). Th-232 was 32 

detected at a higher maximum concentration in the Type 2 wells than in the Type 3 and 4 wells. As 

E.24 
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is t y p i i i  of most radiological and inorganic parameters at the FEMP, Th-232 was detected less 

frequently and at lower concentrations in filtered samples than in unfiltered samples. 

l 

z 

3 

Elevated concentrations of Th-232 greater than 1 pCi/L were detected in unfiltered samples from 4 

5 .  
.- - -~ . -~ -.. __. . . .. .- - __ - --. .. . _ _  .- .. ~. .- . . . .-. 

isolated Type 2 wells in a few areas. Th-232 was detected in: Well 2024 (1.2 pCi/L) in the waste 

2.7 pCi/L, respectively) in South Plume B; and Well 2558 (1.3 pCi/L) in South Plume C. 
Wells 209 1 and 2395 (1.2 and 1.6 pCi/L, respectively) also had elevated concentrations of Th-232 

greater than 1 pCi/L. These wells are not associated with a known contaminant plume and may be 

attributable to natural background variability. Th-232 was also detected in Well 4091 (2.4 pCi/L) at 

elevated concentrations. 11 

storage area A plume; Well 2045 (1.1 pCi/L) in South Plume A;- Wells 2065 and 2551 (1.8 and 6 
. .  

7 
~- ~- __ _ . ~  ~- ~ -~ ~ ~.~ -~ _ _  ~~ - _ _  - ____ 

8 

Q 

10 

12 

There were three isolated detections of Th-232 greater than 1 pCiL in filtered samples from Type 2 13 

wells. 

area A plume; Well 2551 (2.7 pCi/L) in South Plume B; and Well 2558 (1.3 pCi/L) in South 

Plume C. Th-232 was detected in Type 4 wells at concentrations greater than 1 pCi/L in Well 4102 

(1.2 pCi/L) in the waste storage area B plume and in Well 4091 (2.4 pCi/L) which is not associated 

Th-232 was detected in filtered samples from Well 2024 (1.2 pCi/L) in the waste storage 14 

15 

16 

17 

with a known contaminant plume. 18 

19 

Elevated concentrations of Th-232 in unfiltered and filtered samples were detected in Type 2 and m 

Type 4 wells; however, detections were isolated and only a few were greater than 1.0 pCi/L. 

Detections less than 2.0 pCi/L are near the detection limit, have a high uncertainty, and may be 

representative of the natural variability in background concentrations. Considering the low solubility 

of thorium (see Section 4.8.1) and the relatively few isolated detections, Th-232 is not considered a 

major contaminant at the FEMP. 

Radium-228 

Radium-228 behaves chemically like Ra-226 but is otherwise unrelated to it. Ra-228 is a progeny of 

Th-232 and as such can be found at the FEMP as a constituent in raffinate that remains after the 

extraction of Th-232 or as an ingrowth from Th-232. Ra-228 occurs naturally in the Great Miami 

Aquifer. 
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Ra-228 in unfiltered samples has a 95th percentile background value of 3.6 pCiL and background 

values that range from 1.0 to 52 pCi/L (Table E.0-2). Ra-228 was not detected in filtered 
background samples; consequently any detection of Ra-228 is considered an above-background 3 

detection. 4 

Plate E-98 is a contour map of Ra-228 activity concentrations in-unfiltered groundwater samples from 

Type 2 wells. Ra-228 was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 8 of 158 wells-@ percent) and had a maximum concentration of 5.3 pCiL 

(Table E.2-1). Ra-228 was detected in unfiltered samples from Types 3 wells at above-background 

concentrations more frequently than Type 2 wells (Table E.2-2 and E.2-3). However, Ra-228 was 

detected at a higher maximum concentration in the Type 2 wells than in the Type 3. Ra-228 was not 

detected above-background in the Type 4 wells. As is typical of most radiological and inorganic 

parameters at the FEW, Ra-228 was detected less frequently and at lower concentrations in filtered 

samples than in unfiltered samples. 

Elevated concentrations of Ra-228 greater than two times background were not detected in unfiltered 

samples from Type 2 wells. Ra-228 was detected at concentrations greater than 5 pCiL in unfiltered 

samples in Well 3094 (7.1 pCi/L) in South Plume C. Ra-228 was not detected in elevated concentra- 

tions in other unfiltered samples from Type 3 wells. 
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There was one isolated detection of Ra-228 at an elevated concentration in filtered samples from 21 

Type 2 wells. Ra-228 was detected in Well 2393 (5.0 pCiL in the PRRS plume. Ra-228 was not 

detected in elevated concentrations in Type 3 and Type 4 wells. 

Elevated concentrations of Ra-228 were detected in filtered samples from Type 2 wells and unfiltered 

samples from Type 3 wells; however, these were isolated detections and Ra-228 is not considered a 

major contaminant at the FEMP. 

Thorium-228 

Thorium-228 (Th-228) is a progeny of Th-232 and as such can be found at the FEMP as a constituent 

in raffhate that remains after the extraction of Th-232. Th-228 occurs naturally in the Great Miami 

Aquifer. 
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Th-228 in unfiltered samples has a 95th percentile background value of 0.77 pCi/L and background 

values that range from 0.075 to 2.9 pCi/L; Th-228 in filtered samples was determ.ined to have a 

95th percentile background value of 0.4 pCiL and background values that range from 0.2 to 

0.4 pCi/L (Table E.0-2). 
_ _  

Plate E-99 is a contour map of Th-228 activity concentrations in unfiltered groundwater samples from 

Type 2 wells. Th-228 was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 10 of 158 wells (6 percent) and had a maximum concentration of 1.97 pCiL 

(Table E.2-1). This is lower than the maximum background value of 2.9 pCi/L. Th-228 was 

detected in unfiltered samples from Types 3 wells at above-background concentrations less frequently 

than Type 2 wells (Table E.2-2 and E.2-3). Th-228 was not detected above background in Type 4 

wells. Th-228 was detected at a higher maximum concentration in the Type 3 wells than in the 

Type 2 wells. As is typical of most radiological and inorganic parameters at the F E W ,  Th-228 was 

generally detected less frequently and at lower concentrations in filtered samples than in unfiltered 

- -  _ _  - -  _ _  _ .  - - -  - 

samples. 

Elevated concentrations of Th-228 greater than two times background were detected in unfiltered 

samples from isolated Type 2 wells in a few areas. Th-228 was detected in Well 2033 (1.7 pCi/L) in 

the waste storage area B plume and in Well 2065 (1.7 pCiL) in South Plume B. Th-228 was also 

detected in Wells 2554, 2556, and 2561 (1.7, 1.9, and 2.0 pCi/L, respectively) in South Plume C. 

Two isolated detections of Th-228 greater than two times background occurred in Well 2555 

(1.7 pCi/L) and Well 2395 (1.7 pCi/L); however, these wells are not associated with a known 

contaminant plume and therefore may be attributable to natural background variability. These 

concentrations are all lower than the maximum background value of 2.9 pCi/L. Elevated concentra- 

tions of Th-228 were not detected in the unfiltered samples from Type 3 wells. 

There were several isolated detections of Th-228 greater than twice background in filtered samples 

from Type 2 wells. Th-228 was detected in Well 2553 (1.8 pCi/L) in South Plume B, in Wells 2554, 

2556, and 2561 (1.6, 2.1, and 1.7 pCi/L, respectively), in South Plume C, and in Well 2129' 

(2.6 pCi/L) in the PRRS plume. Additionally, Th-228 was detected in Well 2555 (2.0 pCi/L); 

however, this well is not associated with a known contaminant plume and thus may be attributable to 

natural background variability. 
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Th-228 was detected in four wells at concentrations greater than 1 pCUL in filtered samples from 
Type 3 wells: Well 3678 (1.2 p C i )  in the waste storage area A plume, Wells 3396 and 3126 
(8.6 and 1.7 pCi/L, respectively) in South Plume B, and Well 3094 (1.5 pCi/L) in South Plume C. 

i 
3 

4 

Elevated concentrations of Th-228 in unfiltered and filtered samples were detected in Type : and 5 

Type 3 wells; detections were isolated and many w e e  below the-maximum background vdues. 6 

Considering the low solubility of thorium (see Section 4.8.1) and the relatively few iso1a.d detections 

greater than two times background, Th-228 is not a major contaminant at the FEW. 

7 

8 

9 

E.2.1.3 Fission Products 10 

Strontium-90 11 

Strontium-90 (Sr-90) is a fission product created through the nuclear fission of U-235. Sr-90 does not 12 

occur in nature and its presence in the environment is due to human activities. Sr-90 has entered the 

environment world wide as a byproduct of atmospheric release of fission products (such as from 

atmospheric weapons testing) and entered the FEMP as a contaminant in reactor uranium that was 

sent to the FEMP for recycle. 

13 
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16 

Sr-90 in unfiltered samples has a 95th percentile background value of 0.65 pCiL and background 

values that range from 0.65 to 4.8 pCi/L (Table E.0-2). Sr-90 was not detected in filtered 

background samples; consequently any detection of Sr-90 is considered an above-background 

detection. 

Plate E-100 is a contour map of Sr-90 activity concentrations in unfiltered groundwater samples from 

Type 2 wells. Sr-90 was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 11 of 137 wells (8 percent) and had a maximum concentration of 32.3 pCi/L 

(Table E.2-1). Sr-90 was detected in unfiltered samples from Types 3 and 4 wells at above- 

background concentrations less frequently than Type 2 wells (Tables E.2-2 and E.2-3). Sr-90 was 
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detected at a higher maximum concentration in the Type 2 wells than in the Type 3 and 4 wells. 

is typical of most radiological and inorganic parameters at the FEMP, Sr-90 was detected less 

frequently and at lower concentrations in filtered samples than in unfiltered samples. 

Elevated concentrations of Sr-90 greater than two times background were detected in unfiltered 

As 28 
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32 

samples from isolated Type 2 wells in a few areas. Sr-90 was detected in several wells in the waste 
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storage area A plume. The maximum detection in the unfiltered Type 2 wells was in the waste 

Well 2899, 2128 and 2554 at activity concentrations of 1.40, 17.40, and 5.0 pCi/L, 

1 

storage area A plume in Well 2649 (7.6 pCi/L). Sr-90 was also detected in three wells in the South 

Plume B: 

respectively. Sr-90 was detected at concentrations greater than two times background in unfiltered 

3 

3 

4 

- - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - __ - - _- - 
samples from-one Type 3 well (Well 3106, 2.10 pCi/L). Many of these results are comparable with 5 

the maximum background value of 4.8 pCi/L. 6 

7 __ - - _ _ _ - - - _ _  _ _  -~ _- -~ - _ _- - - - - - - - - - - - - - - __ - _- - - - __ 

Sr-90 was detected in three wells with concentrations greater than 1 pCi/L in filtered samples from 

Type 2 wells: Well 2954 (1.17 pCi/L), Well 2017 (5.69 pCi/L), and Well 2899 (1.40 pCi/L) located 

in South Plume B. 
Well 41066 (2.5 pCi/L) but not detected in filtered samples from Type 3 wells. 

8 

9 

Sr-90 was detected at elevated concentrations in filtered samples from Type 4 IO 

11 

12 

Isolated detections of elevated concentrations of Sr-90 in unfiltered and filtered samples were detected 

in Type 2, Type 3, and Type 4 wells. Considering the relatively few isolated detections that are 
greater than twice background, Sr-90 is not considered a major contaminant at the FEMP. 

13 

14 

15 

Technetium-99 

Technetium-99 (Tc-99) is a fission product created in the nuclear fission of U-235. It does not occur 

in nature and its presence in the environment is due to human activities. Tc-99 has entered the 

environment world wide as a byproduct of atmospheric release of fission products (such as from 

atmospheric weapons testing) and entered the FEMP as a contaminant in reactor uranium that was 
sent to the FEMP for recovery. Tc-99 is a byproduct in the raffinates that remained at the FEMP 

after uranium was extracted in the refining process. 

Technetium-99 in unfiltered samples has a 95th percentile background value of 22 pCi/L and 

background values that range from 22 to 26 pCi/L (Table E.0-2). Tc-99 was not detected in filtered 

background samples; consequently any detection of Tc-99 is considered an above-background 

detection. 
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Plate E-101 is a contour map of Tc-99 activity concentrations in unfiltered groundwater samples from Y) 

Type 2 wells. Tc-99 was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 12 of 140 wells (9 percent) and had a maximum concentration of 21 10 pCi/L 

31 

32 

(Table E.2-1). Tc-99 was detected in unfiltered samples from Types 3 at above-background 33 a 
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concentrations less frequently than Type 2 wells (Table E.2-2 and E.2-3). Tc-99 was not detected in 
Type 4 wells. Tc-99 was detected at a higher maximum concentration in the Type 2 wells than in the 0 
Type 3 and 4 wells. As is typical of most radiological and inorganic parameters at the EMF', Tc-99 

was detected less frequently and at lower concentrations in filtered samples than in unfiltered samples. 

3 

4 

A plume of elevated concentrations of Tc-99 was detected in unfiltered samples from Type 2 wells, 6 
. .  

but are limited to a small area below the waste pits. Detections as high as 2110 pCiL (Well 2019) 1 

were measured in groundwater in the waste storage area A plume. Other above-background detec- 

tions of Tc-99 were measured but none were greater than two times background. Tc-99 not detected 

at elevated concentrations greater than two times background in unfiltered samples in Type 3 wells 

and was not detected above-background in Type 4 wells. 

An elevated concentration of Tc-99 greater than 50 pCiL in filtered samples from Type 2 wells was 

detected in Well 2643 (204 pCi/L). There were no detections greater than 50 pCiL in filtered 

samples from Type 3 wells. 

A plume of Tc-99 was detected in the Great Miami Aquifer below the waste storage area in unfiltered 

groundwater samples from Type 2 wells; these elevated concentrations of Tc-99 in this area are part 

of the waste storage area A plume. Isolated detections of Tc-99 at above-background concentrations 

were also detected in South Plume B. Both of these elevated concentrations are due to past site 

activities. 
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Cesium- 137 n 

Like Sr-90, cesium-137 (Cs-137) is a by-product of fission and is present in the raffinates that 

remained at the FEMP after uranium was extracted in the refining process. 

26 

(3-137 in unfiltered samples has a 95th percentile background value of 5.8 pCi/L, and background 27 

values that range from 5.8 to 6.7 pCi/L (Table E.0-2). Cs-137 was not detected in filtered 

background samples; consequently any detection of Cs- 137 is considered an above-background 
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detection. 30 

31 
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(3-137 was detected in unfiltered samples from Type 2 wells at above-background concentrations in 

1 of 137 wells (Table E.2-1). 0-137 was not detected in filtered samples from Type 2 wells or in 

Type 2, Type 3 and Type 4 filtered and unfiltered samples. 

. .. . -- - -_ .- . - ~ -. _. . - - .- -_ - . -. .- 

Cesium-137 was detected in Type 2 Well 2064 (20 pCi/L) in the Plant 6 plume ih %-u&&r&i -~ 

sample. Considering the few isolated detection, Cs-137 is not considered a major contaminant at the 
. .  

Ruthenium- 106 

Like Sr-90 and (3-137, ruthenium-106 (Ru-106) is a by-product of fission and is present in the 

raffinates that remain at the F E W  after uranium was extracted in the refining process. Ru-106 is a 

fission product created in controlled nuclear fission when U-235 isotopes split; as such it does not 

occur in nature and its presence in the environment is due to human activities. Ru-106 has entered 

the environment world wide as a byproduct of atmospheric release of fission products (such as from 

atmospheric weapons testing) and entered the FEMP as a contaminant in reactor returns that were sent 

to the FEMP to extract recoverable uranium. Ru-106 was not detected in samples collected to 

determine its background value and the background concentration term for Ru-106 is assumed to be 

zero. In the 1993 data set, Ru-106 was not detected in any well. 

E.2.1.4 Activation Products 

Plutonium 

During the period 1987 through 1993, 184 samples from Type 2, 3, and 4 wells were analyzed for 

isotopic plutonium under the RI/FS program. 

The tables of Pu-238 and Pu-239/240 concentrations in groundwater each show positive detections of 

plutonium at levels less than 1.0 pCi/L for most of the data (Table E.2-1, E.2-2, and E.2-3). 

Pu-239/240 was detected in the following wells in filtered and unfiltered samples: Well 2398 

(1.4 pCi/L), Well 2426 (0.90 pCi/L), Well 205 1 ( 1  .O pCi/L), Well 3070 (0.6 pCi/L), and Well 3398 

(0.6 pCi/L). Plutonium was not detected in Type 4 wells. 

5 .  

6 

1 
-~ 

8 

9 

10 

11 

12 

13 

14 

15 

16 

11 

18 

19 

m 

21 

22 

21 

u 

25 

26 

27 

28 

29 

30 

31 

E.2-11 
000210 



FEMP-OSR.l-4 DRAFT 
June23. 1994 

Pu-238 was detected in the following wells in filtered and unfiltered samples: Well 2947 

(0.89 pCi/L), Well 2385 (0.6370 pCi/L), Well 3398 (2.7 pCi/L), Well 3733 (0.5 pCi/L), Well 3821 

(0.65 pCi/L), and Well 3423 (0.64 pCi/L). 

Ne~tunium-237 

Neptunium-237 (Np-237) in unfiltered samples has a 95th percentile background value of 0.25 pCi/L 

and background values that range from 0.25 to 0.62 pCi/L (Table E.0-2). Np-237 in filtered samples 

has a 95th percentile background value of 0.12 pCiL determined from one sample. 

Np-237 was detected in unfiltered samples from Type 2 wells at above-background concentrations in 

4 of 123 wells (3 percent). Np-237 was also detected in filtered samples from Type 2 wells at above- 

background concentrations in 2 of 51 wells (4 percent). Np-237 was detected less frequently in 

Type 3 wells and was not detected in Type 4 wells. 

Four isolated wells had detections of Np-237 above background in unfiltered samples from Type 2 

wells (Wells 2016, 2046, 2401, and 2945). The maximum detected concentration was in Well 2945 

(0.7963 pCi/L). This is comparable to the maximum background value of 0.62 pCi/L. Np-237 was 

not detected in Type 3 and Type 4 unfiltered samples. 

Two isolated detections of Np-237 were detected at concentrations above-background in Type 2 

Wells 2032 and 2106 (0.7383 and 2.5 pCi/L) from filtered samples. Np-237 was also detected in a 

filtered sample from Type 3 Well 3128 at an activity concentration of 3.25 pCi/L. 

Elevated concentrations of Np-237 in unfiltered and filtered samples were detected in Type 2 and 

Type 3 wells; however, these were isolated detections and Np-237 is not considered a major 

contaminant at the FEMP. 

E.2.2 INORGANIC PARAMETERS 

E.2.2.1 Aluminum 

Aluminum in unfiltered samples has a 95th percentile background concentration of 0.225 mg/L and 

background values that range from 0.06 to 0.225 mg/L (Table E.0-2). Aluminum in filtered samples 

has a 95th percentile background concentration of 0.175 mg/L and background values that range from 

0.062 to 0.175 mg/L. 
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6100 i 

Plate E-102 is a contour map of aluminum concentrations in unfiltered groundwater samples from 

Type 2 wells. Aluminum was detected in unfiltered samples from Type 2 wells at abovebackground 

1 0 z 

concentrations in 34 of 134 wells (25 percent) and had a maximum concentration of 208 mg/L 

(Table E.2-1). Aluminum was detected in unfiltered samples from Type 3 and Type 4 wells at above- 

3 

4 

- _  _ _  background-concenGations 12s frequently than from Type 2 wells (Tdles E.2-2 and E.2-3). 5 -  

Aluminum was detected at a higher maximum concentration in the Type 4 wells than the Type 3 6 

wells. As is typical of most inorganic parameters at the FEMP, aluminum was detected less 1 
- -- - _ _  - - _  - - - _ _  - _  - -  . -  - - - - - - - - 

frequently and at lower concentrations in filtered samples than in unfiltered samples. 8 

Elevated concentrations of aluminum were detected in unfiltered samples from Type 2 wells in each 
plume except the Plant 6 plume. Only one isolated detection of aluminum at an above-background 

concentration was found in South Plume C (2.590 mg/L in Well 2558). Elevated concentrations of 

aluminum were detected in multiple adjacent Type 3 and Type 4 wells in the waste storage area A 

plume and South Plume B. Isolated detections were found in Well 3016 in South Plume B (0.993 

mg/L) and in Well 3091 along S.R. 128 (2.340 mg/L). 

There were three isolated detections of aluminum at above-background concentrations in filtered 

samples from Type 2 wells. These wells are located in South Plume B near the PRRS, which is a 

known source of aluminum (ERM 1992), in the waste storage area B plume, and in South Plume A. 
Only the concentration in the well near the PRRS is greater than two times background. 

Concentrations above background were detected in filtered samples from isolated Type 3 and Type 4 

wells outside of well-defined FEMP plumes, north and east of the site. These detections are less than 

four times background. One detection in Well 3899 (1.440 mg/L) northeast of the P e s  is above 8 

times background. 

Aluminum is naturally occurring in clays and other alumina-silicates in the Great Miami Aquifer and 

slightly elevated concentrations of aluminum in unfiltered samples in the Great Miami Aquifer are 

interpreted to represent variability in background concentrations. This is supported by the fact that 

aluminum was not detected consistently in areas of expected site contamination, except in the vicinity 
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of the PRRS. In filtered samples, aluminum was rarely detected, and then only slightly above 30 

background, indicating that aluminum is not a major dissolved contaminant at the FEMP: 31 
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E.2.2.2 Antimony * 

Antimony was not detected in unfiltered samples collected to determine background; consequently, 

any detection of antimony in unfiltered samples is potentially an above-background value 

(Table E.0-2). Antimony in filtered samples has a 95th percentile background concentration of 

0.0272 mg/L and background values that range from 0.0141 to 0.0272 mg/L. 

Plate E-103 is a contour map of antimony concentrations in unfiltered groundwater samples from 

Type 2 wells. Antimony was detected in unfiltered samples from Type 2 wells in two of 134 wells 

(1.5 percent) and had a maximum concentration of 0.005 mg/L in Well 2944 in South Plume A 

(Table E.2-1). The other detection was 0.003 mg/L in Well 2949 in the waste storage area A plume. 

Antimony was detected once (0.072 mg/L) in 76 unfiltered samples from Type 3 Well 3128 near the 

PRRS (Table E.2-2). Antimony was not detected in 23 unfiltered samples from Type 4 wells 

(Table E.2-3). The detection of antimony of 0.079 mg/L in Well 4013 in the waste storage area A 

plume is presented in the isoconcentration map, but is not considered representative of the Great 

Miami Aquifer. 

Antimony was detected in filtered samples from Type 2 wells at above-background concentrations in 

one of 136 wells at a concentration of 0.044 mg/L in an isolated well upgradient of the site. 

Antimony was also detected in filtered samples from one of 74 Type 3 wells (0.061 mg/L in Well 

3128 near the PRRS) and none of the 22 Type 4 wells (the detection of 0.066 mg/L in Well 4013 in 

the waste storage area A plume is not considered representative of the Great Miami Aquifer). 

The low number and the low concentrations of detections of antimony in filtered and unfiltered 

samples of groundwater from Type 2, 3, and 4 wells do not suggest that antimony is a major 

contaminant at the FEMP. 

E.2.2.3 Arsenic 

Arsenic in unfiltered samples has a 95th percentile background concentration of 0.0294 mg/L and 

background values that range from 0.001 1 to 0.0294 mg/L (Table E.0-2). Arsenic in filtered samples 

has a 95th percentile background concentration of 0.26 mg/L and background values that range from 

0.002 to 0.55 mgL. 
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Plate E-104 is a contour map of arsenic concentrations in unfiltered groundwater samples from Type 6 a m  
0 2 wells. Arsenic was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in nine of 135 wells (7 percent) and had a maximum concentration of 0.35 mg/L 1 

(Table E.2-1). The majority of these detections, including the maximum concentration, were found in . 4 
--- .... ._ - _ . . . _ _  .. . ._  . _. .. . ... . _ _  ~. -. _. .. -. - . . -~ - - -  -- _ _  _ -- _~ - -  - - ~-~ ~ -~ 

multiple adjacent wells in South Plume B. Arsenic was detected at above-background concentrations 

arsenic at above-background concentrations in 24 Type 4 wells (Table E.2-3). The maximum 

concentration in the Type 3 wells was 0.234 mg/L in South Plume B. 

5 .  

in unfiltered samples from three of 75 Type 3 wells (Table E.2-2). There were no detections of 6 
. .  

7 __ _ _ _  - - - ~~~ .- _ _  - ~~ _ _ _ _ _  ~ _ _ _ _  ~ _ _ _ _  
8 

9 

One Type 2 well (2679) and two Type 3 wells (3066 and 3679) upgradient of the site had elevated 

detections of arsenic in unfiltered samples of groundwater from the Great Miami Aquifer. 

concentrations ranged from approximately background 0.029 mg/L in Well 3066 to 0.148 mg/L in 

10 

The 11 

12 

Well 3679, a concentration greater than five times background. Due to their location upgradient of 

the site, the elevated concentrations of arsenic are more likely due to variability in naturally occurring 

arsenic concentrations than to site activities. 

13 

14 

15 

16 

One detection of arsenic in an unfiltered sample from a Type 3 well was also greater than five times 17 0 background; however, the data from this well (3009) are not considered indicative of Great Miami 18 

Aquifer conditions. 19 

a0 

There were no detections of arsenic at above-background concentrations in filtered samples of 

groundwater from Type 2, 3, and 4 wells. 

The lack of elevated concentrations of arsenic in filtered samples of groundwater from the Great 

Miami Aquifer and the data from unfiltered samples suggest that arsenic is only a major groundwater 

contaminant in the area of the PRRS, a known source of arsenic (ERM 1992). 
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E.2.2.4 Barium 28 

Barium in unfiltered samples has a 95th percentile background concentration of 0.768 mg/L and 

background values that range from 0.0368 to 0.768 mg/L (Table E.0-2). Barium in filtered samples 
29 

30 

has a 95th percentile X.  background concentration of 0.669 mg/L and background values that range from 31 

0.021 to 0.82 mg/L. 32 
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Plate E-105 is a coniour map of barium concentrations in unfiltered groundwater samples from Type 

2 wells. Barium was detected in unfiltered samples from Type 2 wells at above-backgrod 

concentrations in two of 134 wells and had a maximum concentration of 8.69 mg/L (Table E.2-1). 

These detections, including the maximum concentration, were found in the vicinity of the PRRS 

plume. These detections can be attributed to the PRRS area (ERM 1992). A third detection (1.590 

mg/L in Well 2754) was in an isolated well upgradient of the site and is not considered indicative of 

Great Miami Aquifer conditions. Barium was not detected in unfiltered samples from Type 3 and 4 

wells at above-background concentrations (Tables E.2-2 and E.2-3). 

Barium was detected in filtered samples from Type 2 wells at above-background concentrations in one 

of 148 wells at a concentration of 0.82 mg/L northwest of the site. Barium was not detected in 
filtered samples from Type 3 and 4 wells. 

The low number and the locations of elevated concentrations of arsenic in filtered and unfiltered 

samples of groundwater from the Great Miami Aquifer suggest that arsenic is only a major 

groundwater contaminant in the area of the PRRS, a known source of barium (ERM 1992). 

E.2.2.5 Bervllium 

Beryllium in filtered samples has a 95th percentile background concentration of 0.0022 mg/L and 

background values that range from 0.001 to 0.0023 mg/L (Table E.0-2). Beryllium was not detected 

in unfiltered samples collected to determine background; consequently, any detection of beryllium is 

potentially an above-background value. 

Plate E-I06 is a contour map of beryllium concentrations in unfiltered groundwater samples from 

Type 2 wells. Beryllium was detected in unfiltered samples from Type 2 wells in 1 of 133 wells at a 

concentration of 0.0015 mg/L (Well 2128 in the PRRS plume) (Table E.2-1). Well 2754, presented 

on the isoconcentration map upgradient of the site, is not considered indicative of Great Miami 

Aquifer conditions. Beryllium was detected in unfiltered samples from Type 3 wells in 1 of 75 wells 

at a concentration of 0.178 mg/L (Well 3128) (Table E.2-2). A concentration of 0.125 mg/L was 

detected in Well 3009; however, data from this well is not considered indicative of Great Miami 

Aquifer conditions. Beryllium was not detected in unfiltered samples from Type 4 wells 

(Table E.2-3). 

3 

4 

5 -  

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

19 

m 

21 

22 

23 

Y 

2.5 

26 

27 

28 

29 

30 

31 

32 



FEMP-OSRI4 DRAFT 
June23. 1994 

1 670$$ 
Elevated concentrations of beryllium were not detected in filtered samples from Type 2 or Type 4 1 

wells. Beryllium was detected in filtered samples from Type 3 wells at above-background 

concentrations in 1 of 73 wells at a concentration of 0.174 mg/L (Well 3128). Well 3128 is located 

in the PRRS plume. One concentration of 0.13 1 mg/L in Well 3009 is not considered indicative of 

Great Miami Aquifer conditions. 5 -  

1 

3 

4 

_ _  _ _  - - _. - 

6 

Elevated concentrations of beryllium were detected in filtered and unfiltered samples only from Wells 

2128 and 3128 in the vicinity of-the PRRSplume. The absence of elevated detections of be&lium in 

groundwater samples suggests that beryllium is not a major contaminant at the FEMP. 

- _ -  _ .  _ _  - _  

E.2.2.6 Cadmium 

Cadmium in unfiltered samples has a 95th percentile background concentration of 0.0135 mg/L and 

background values that range from 0.0022 to 0.0135 mg/L (Table E.0-2). Cadmium in filtered 

samples has a 95th percentile background concentration of 0.006 mg/L and background values that 

range from 0.002 to 0.01 mg/L. 

Plate E-107 is a contour map of cadmium concentrations in unfiltered groundwater samples from 

Type 2 wells. Cadmium was detected in unfiltered samples from Type 2 wells at abovebackground 

concentrations in 5 of 135 wells and had a maximum concentration of 0.046 mg/L in Well 2420 

(Table E.2-1). The detection of cadmiurn of 0.127 mg/L in Well 2754 presented on the 

isoconcentration map upgradient of the site is not considered indicative of Great Miami Aquifer 

conditions. Cadmium was detected in unfiltered samples from Type 3 wells at above-background 

concentrations in 4 of 76 wells and had a maximum concentration of 0.21 1 mg/L in Well 3128 in the 

vicinity of the PRRS plume (Table E.2-2). Cadmium was not detected in unfiltered samples from 

Type 4 wells at above-background concentrations (Table E.2-3). 

Cadmium was detected in filtered samples from Type 2 wells at above-background concentrations in 8 

of 147 wells and had a maximum concentration of 0.033 mg/L in Well 2420 east of the production 

area. The detection of cadmium of 0.0345 mg/L in Well 2754 in the far northeast of the site is not 

considered indicative of Great Miami Aquifer conditions, and although presented on the 

isoconcentration map, was not included in the data statistics. Cadmium was detected in filtered 

samples from Type 3 wells at above-background concentrations in 3 of 81 wells with a maximum 
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concentration of 0.203 mg/L in Well 3128 in the PRRS area. Theze were no detections above 

background in filtered samples from Type 4 wells. 

The low number and the locations of elevated concentrations of cadmium in filtered and unfiltered 

samples of groundwater from the Great Miami Aquifer suggest that cadmium is not a major 

groundwater contaminant at the FEW. 

E.2.2.7 Calcium 

Calcium in unfiltered samples has a 95th percentile background concentration of 159 mg/L and 

background values that range from 78 to 162 mg/L (Table E.0-2). Calcium in filtered samples has a 

95th percentile background concentration of 136 mg/L and background values that range from 63.6 to 

181 mg/L. 

Plate E-108 is a contour map of calcium concentrations in filtered groundwater samples from Type 2 

wells. Plate E-109 is a contour map of calcium concentrations in filtered groundwater samples from 

Type 3 and Type 4 wells. 

Calcium was detected in unfiltered samples from Type 2 wells at above-background concentrations in 

25 of 133 wells (19 percent) and had a maximum concentration of 41 1 mg/L in Well 2128 near the 

PRRS plume (Table E.2-1). The PRRS is a known source of calcium (ERM 1992). 

Calcium was detected in unfiltered samples from Type 3 wells at above-background concentrations in 

9 of 75 wells (12 percent) and had a maximum concentration of 308 mg/L in Well 3027 in the waste 

storage area A plume (Table E.2-2). Calcium was detected in unfiltered samples from Type 4 wells 

at above-background concentrations in 2 of 23 wells (9 percent) and had concentrations of 190.0 

mg/L in Well 41217 and 174.0 mg/L in Well 4426 (Table E.2-3). Both wells are east of the 

production area. The elevated detection of calcium in Well 4013 (248 mg/L) presented on the 

isoconcentration map is not considered indicative of Great Miami Aquifer conditions and was not 

included in the data statistics. 

Calcium was detected in filtered samples from Type 2 wells at above-background concentrations in 35 

of 148 wells (24 percent) and had a maximum concentration of 334 mg/L in Well 2388 in the Plant 6 

plume. One area of elevated calcium concentrations is apparent in the Plant 6 plume on the 

1 
3 

4 

5 -  

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

a 
19 

m 

21 

P 

n 

7.4 

2.5 

26 

27 

28 

29 

30 

31 

32 



FEMP-OSRI-4 DRAFT 
June23. 1994 

isocoricentration map for Type 2 wells (Plate E-108). A large area of elevated calcium concentrations 

is also present in the waste storage area A plume. Another area of multiple high concentrations of 

1 

0 2 

calcium is in South Plume A. 3 

4 

_ _  _ _  _ _ _  
Calcium was detected in filtered samples from Type 3 wells at above-background concentrations in 8 

of 81 wells (10 percent) with a maximum concentration of 332 mg/L in Well 3037 in South Plume A. 

Calcium was detected in filtered samples from Type 4 wells at above-background concentrations in 3 

of 23 wells (13 percent) with a maximum concentration of 176.0 mg/L in Well 4426 in the Plant 6 
plume. Elevated concentrations of calcium primarily occur within the waste storage area A plume. 

The elevated detection of calcium in Well 4013 (227.0 mg/L) presented in the waste storage area A 

plume on the isoconcentration map is not considered indicative of Great Miami Aquifer conditions 

and is not included in the data statistics. 

- -  _ _  - - - - - - - - 

Although calcium is naturally occurring in carbonate minerals of the aquifer, plumes of elevated 

concentrations of calcium indicate that site activities have apparently affected the calcium 

concentration in the Great Miami Aquifer in the areas discussed above. The elevated concentrations 

of calcium in the PRRS plume are attributable to the PRRS area (ERM 1992). 

E.2.2.8 Chromium 

Chromium in unfiltered samples has a 95th percentile background concentration of 0.021 1 mg/L and 

background values that range from 0.0067 to 0.021 1 mg/L (Table E.0-2). Chromium in fi!tered 

samples has a 95th percentile background concentration of 0.03 mg/L and background values that 

range from 0.008 to 0.0441 mg/L. 

Plate E-1 10 is a contour map of chromium concentrations in unfiltered groundwater samples from 

Type 2 wells. Chromium was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 9 of 135 wells (7 percent) and had a maximum concentration of 1.110 mg/L in Well 

2624 in South Plume B (Table E.2-1). Elevated concentrations of chromium were detected in two 

adjacent Type 2 wells in South Plume A. The elevated detection of chromium upgradient of the site 

(7.71 mg/L in Well 2754) is not considered indicative of Great Miami Aquifer conditions and was not 

included in the data statistics. ' 
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Chroniium WBS detetted in unfiltered samples from Type 3 wells at above-background concentrations 

in 2 of 75 wells (3 percent) with concentrations of 0.029 mg/L in Well 3899 and 0.405 mg/L in Well 

3128 in the PRRS plume (Table E.2-2). Chromium was detected in unfiltered samples from 'Qpe 4 

mg/L in Well 4125 in the PRRS plume and 0.142 mg/L in Well 41066 in the waste storage area A 

3 

wells at above-background concentrations in 2 of 23 wells (9 percent) and had Concentrations of 0.024 4 

5 

plume (Table E.2-3). The elevated detection of chromium in Well 3009 (0.262 mg/L) presented on 6 

the isoconcentration map is not considered indicative of Great Miami Aquifer conditions and was not 
included in the data statistics. - 8 

Chromium was detected in filtered samples from Type 2 wells at above-background concentrations in 
11 of 148 wells (7 percent) and had a maximum concentration of 0.208 mg/L in Well 2129 in the 

PRRS plume. The maximum concentration detected in filtered samples from Type 2 wells in the 

7 

9 

10 

11 

12 

FEMP area was 0.048 mg/L in Well 2053 in the waste storage area B plume. 

Chromium was detected in filtered samples from Type 3 wells at above-background concentrations in 

6 of 80 wells (8 percent) with a maximum concentration of 0.397 mg/L in Well 3128 near the PRRS. 
Chromium was detected in filtered samples from Type 4 wells in one well at background (Well 4023 

northeast of the site) or slightly above background (Well 4125 in the vicinity of the PRRS). 

Elevated concentrations of chromium were detected in filtered and unfiltered groundwater samples in 

the PRRS plume. This contamination is attributable to the PRRS area, a known source of chromium 

(ERM 1992). The two adjacent wells with elevated chromium concentrations in South Plume A may 

indicate that site activities have affected Great Miami Aquifer chromium concentrations in that area. 

The limited number and low concentrations of chromium in groundwater samples from other areas of 

the site suggests that chromium is not a major contaminant at the FEMP. 

E.2.2.9 Cobalt 

Cobalt in unfiltered samples has a 95th percentile background concentration of 0.0086 mg/L (Table 

E.0-2). This value is based on one detection of 0.0086 mg/L. Cobalt was not detected in filtered 

samples collected to determine background; consequently, any detection of cobalt in filtered samples 

is potentially an above-background value. 
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Plate E-111 is a contour map of cobalt concentrations in unfiltered groundwater samples om T Y&70@i 
wells. Cobalt was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 6 of 133 wells (5 percent) and had a maximum concentration of 0.168 mg/L in Well 

these three elevated concentrations were also within the PRRS plume. 

3 

2548 in South Plume B (Table E.2-1). This detection was one of three in South Plume B; however, 4 

There were no detections 5 

within South Plume B which were not in the PRRS plume, indicating that the contamination is 6 

attributable to the PRRS area. 7 

8 

Two detections of elevated cobalt in unfiltered samples from Type 2 wells are in the Plant 6 plume. 

One additional detection of 0.009 mg/L (Well 2733) is approximately 1600 feet east of South Plume 

Aquifer conditions and although presented on the isoconcentration map, is not included in the data 

9 

10 

B. One high detection of 0.305 mg/L in Well 2754 is not considered indicative of Great Miami River 11 

I2 

statistics. 13 

14 

Cobalt was detected in unfiltered samples from Type 3 wells at above-background concentrations in 3 IS 

16 of 75 wells (4 percent) with a maximum concentration of 0.528 mg/L in Well 3128 in the South 

Plume B (Table E.2-2). This detection was also in the PRRS plume. The other two detections which 17 

are only slightly above background are within the waste storage area A plume. 

detected in unfiltered samples from Type 4 wells at above-background concentrations (Table E.2-3). 

(0.0694 mg/L) presented on the isoconcentration map are not considered indicative of Great hliami 

Aquifer conditions and were not included in the data statistics. 

Cobalt was not 18 

19 

The elevated detections of cobalt in Wells 3009 (0.262 mg/L), 4013 (0.0129 mg/L), and 41240 m 

21 

22 

23 

Cobalt was detected in filtered samples from Type 2 wells in 5 of 136 wells (4 percent) and had a 

maximum concentration of 0.0138 mg/L in Well 2388. Four of these detections, including the 

maximum concentration, were within the Plant 6 plume. The fifth detection (0.01 1 mg/L) was in 

I* 

25 

26 

Well 2423 just northeast of the waste storage area A plume. 27 

28 

Cobalt was detected in filtered samples from Type 3 wells in 4 of 73 wells (5 percent) with a 29 

maximum concentration of 0.516 mg/L in Well 3128 in South Plume B. This well is also in the 30 

PRRS Plume. No other detections were within the South Plume B. Two elevated detections were 31 

within the Plant 6 Plume and one elevated detection of 0.007 mg/L was almost 1600 feet east of 32 

South Plume B. The single elevated concentration of cobalt detected in filtered samples from.Type 4 33 
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wells was a &centration of 0.0089 mg/L in Well 4013 which is not considered indicative of Great 

Miami Aquifer conditions, and therefore was not included in the data statistics. 

Two potential plumes of slightly elevated concentrations of cobalt were detected in filtered and 

unfiltered groundwater samples in the Plant 6 and PRRS Plumes. Cobalt contamination at the site can 

be attributable both to the FEMP and to the PRRS area. Elevated concentrations in the Plant 6 plume 

suggest that contamination in this area is due to site activities at the FEW, but elevated 

concentrations in the PRRS plume are associated with the PRRS. 

E.2.2.10 Comer 

Copper in unfiltered samples has a 95th percentile background concentration of 0.0354 m g L  and 

background values that range from 0.01 13 to 0.0354 mg/L (Table E.0-2). Copper in filtered samples 

has a 95th percentile background concentration of 0.083 mg/L and background values that range from 

0.01 to 0.176 mg/L. 

Plate E-112 is a contour map of copper concentrations in filtered groundwater samples from Type 2 

wells. Copper was detected in filtered samples from Type 2 wells at above-background 

concentrations in 2 of 148 wells (Table E.2-1). A copper concentration of 0.27 mg/L was detected in 

Well 2036, located over 3500 feet west of any known plume or potential source of contamination. A 

copper concentration of 0.12 mg/L was detected in Well 2121, located too far east of the eastern edge 

of the site to be located on the isoconcentration map. 

Copper was detected in filtered samples from Type 3 wells at above-background concentrations in 1 

of 80 wells with a concentration of 0.186 mg/L in Well 3 128 in South Plume B (Table E.2-2). Since 

there were no other detections within South Plume B and this well is also in the PRRS plume, the 

data suggest that any potential copper contamination would be associated with the PRRS area known 

source of copper (ERM 1992). 

above-background concentrations (Table E.2-3). 

Copper was not detected in filtered samples from Type 4 wells at 

The elevated detection of copper in Well 3009 (0.3 I8 mg/L) presented on the isoconcentration map is 

not considered indicative of Great Miami Aquifer conditions and was not included in the data 

statistics. 
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Copper was detected in unfiltered samples from Type 2 wells at above-background concentrations in 5 
of 133 wells and had a maximum concentration of 0.694 mg/L in Well 2548 in South Plume B. Four 

elevated detections of copper, including the maximum, were found in South Plume B. However, 

three of these detections were also in the PRRS plume and the fourth is just north of the PRRS 

plume. No other concentrations of copper were elevated in wells in South Plume B, suggesting that 

any copper contamination is associated with the PRRS area. One isolated detection of copper (0.176 

mg/L in Well 2021) in unfiltered samples _ _  was -~ found - in the waste - -  storage area A plume. 

_ - - _ _  

_ _ _  _ _  - -  - - -  

The elevated detection of copper in Well 2754 (0.726 mg/L) presented on the isowncentration map is 

not considered indicative of Great Miami Aquifer conditions and was not included in the data 

statistics. 

Copper was detected in unfiltered samples from Type 3 wells at above-background concentrations in 2 

of 75 wells with concentrations of 0.06 mg/L in Well 3689 and 0.190 in Well 3 128. Although both 

wells are in South Plume B, they are also within the PRRS plume and as no other detections of 

copper in South Plume B but outside the PRRS plume were elevated, the data suggest that any copper 

contamination is associated with the PRRS area, a known source of copper (EM 1992). Copper was 

not detected in unfiltered samples from Type 4 wells. 
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Since there was only one elevated concentration of copper in the groundwater which was within the m 

site boundaries and not attributable to the PRRS plume, the data does not suggest that copper is a 

major contaminant at the FEMP. 
21 
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E.2.2.11 Cvanide 

Cyanide was not detected in filtered or unfiltered samples collected to determine background; 

consequently, any detection of cyanide is potentially an above-background value (Table E.0-2). 

Plate E-1 13 is a contour map of cyanide concentrations in unfiltered groundwater samples from Type 

2 wells. Cyanide was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 2 of 138 wells with concentrations of 0.044 mg/L in Well 2022 and 0.04 mg/L in 

Well 2071 (Table E.2-1). Well 2022 is within the waste storage area A plume; however, Well 2071 

is more than 1600 feet northeast of the nearest plume or potential source of contamination. 
. .  .. 
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Cyanide was detectd in unfiltered samples from Type 3 wells at above-background concentrations 

only in Well 3009 (0.36 mg/L). Data from this well are not considered indicative of Great Miami 

River Aquifer conditions and although presented on the isoconcentration map, are not includd in the 

data statistics (Table E.2-2). Cyanide was not detected in unfiltexed samples from Type 4 w ~ l i s  at 

above-background concentrations (Table E.2-3). 

Cyanide was detected in filtered samples from Type 2 wells in 3 of 108 wells and had a maximum 

concentration of 0.07 mg/L in Well 2046. Well 2046 falls within South Plume A. The other two 

elevated detections of cyanide were found in Wells 2550 (0.023 mg/L) and 2002 (0.055 mg/L) in 
South Plume B. 

Cyanide was detected in filtered samples from Type 3 wells at above-background concentrations only 

in Well 3009 (0.354 mg/L). Data from this well are not considered indicative of Great Miami River 

Aquifer conditions and although presented on the isoconcentration map, are not included in the data 

statistics (Table E.2-2). Cyanide was not detected in filtered samples from Type 4 wells at above- 

background concentrations (Table E.2-3). 

Because cyanide was not detected at above-background concentrations in filtered or unfiltered samples 

from Type 3 or 4 wells and is only present in isolated occurrences in Type 2 wells, cyanide is not 

considered a major contaminant at the FEMP. 

E.2.2.12 Iron 
Iron in unfiltered samples has a 95th percentile background concentration of 5.72 mg/L and 

background values that range from 0.312 to 5.5 mg/L (Table E.0-2). Iron in filtered samples has a 

95th percentile background concentration of 4.14 mg/L and background values that range from 0.007 

to 5.42 mg/L. 

Plate E-114 is a contour map of iron concentrations in unfiltered groundwater samples from Type 2 

wells. Plate E-115 is a contour map of iron concentrations in unfiltered groundwater samples from 

Types 3 and 4 wells. 

Iron was detected in unfiltered samples from Type 2 wells at above-background concentrations in 22 
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(Table'E.2-1). The highest concentrations of iron were found in South Plume B, where concentration I 

data indicate a plume due to the PRRS (ERM 1992). A second plume of elevated iron concentrations 

is located in the waste storage area A plume. Two elevated detections of iron were found in South 

Plume C and another (8.52 mg/L in Well 2679) is located north and upgrdient of the waste storage 

isoconcentration map is not considered indicative of Great Miami Aquifer conditions and was not 

2 

3 

Plume A. One isolated above-background detection of iron (10.6 mg/L in Well 2094) is in South 4 

_ _  - 
5 

area A plume. The elevated detection of iron in Well 2754 (61 1 mg/L) presented on the 6 

7 
- - -  - ~- _ _  _ _  - 

included in the data statistics. - 8 

9 

Iron was detected in unfiltered samples from Type 3 wells at above-background concentrations in 13 

of 76 wells (17 percent) and had a maximum concentration of 78.9 m g L  in Well 3024 in the waste 

storage area A plume (Table E.2-2). This high detection is within an apparently large plume of 

10 

11 

12 

elevated iron concentrations on the north edge of the site. Iron was detected in unfiltered samples 

from Type 4 wells at above-background concentrations in 4 of 22 wells (18 percent) and had a 

maximum concentration of 16.9 mg/L in Well 41066 pable E.2-3). There are also two elevated 

concentrations in Wells 3066 and 3679 northwest of the waste storage area A plume and two slightly 

elevated concentrations in Wells 41217 and 4426 east of the waste storage area A plume. 

13 

14 

15 

16 

One 17 

isolated elevated concentration of iron was found in Well 3091 more than 2400 feet east of the nearest 

plume or potential source of contamination. Two elevated detections were within the waste storage 

18 

19 

area B plume (6.39 mg/L in Well 3008 and 21.8 mg/L in Well 3018). One isolated detection of m 

elevated iron concentration was within the PRRS plume (46.1 mg/L in Well 3689). 21 

Iron was detected in filtered samples from Type 3 wells at above-background concentrations in 11 of 

81 wells (14 percent) and had a maximum concentration of 22 mg/L in Well 3066 northwest and 

upgradient of the waste storage area A plume. Iron was detected in filtered samples from Type 4 

wells at above-background concentrations in 5 of 24 wells (21 percent) and had a maximum 

concentration of 15.9 mg/L in Well 41066 in the waste storage area A plume. There is a large plume 

of elevated iron concentrations on the north edge of the site evident from the data from filtered 

samples of groundwater from Types 3 and 4 wells. Two slightly elevated concentrations (7.5 mg/L 

in Well 4426 and 5.14 mg/L in Well 4064) were detected in the Plant 6 plume. 

P 

P 

a4 

25 

26 

27 

28 

29 
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31 

The large area of elevated concentrations of iron found in both filtered and unfiltered data from Types 32 

3 and 4 wells in the waste storage area A plume and upgradient of this plume may represent water 33 
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with a'high iron concentration flowing out of the Shandon Trough. The higha concentrations in the 

Operable Unit 1 waste pit area and Operable Unit 2 solid waste landfill may represent the same area 
of high iron concentrations as is presented in these areas in the Type 2 well data. These data may 

indicate elevated iron collcenttations which are due to past site activities at the FEW; however, the 

extent and pattern of high iron values on the north edge of the site are probably a natural part of 

groundwater that flows into the Great Miami Aquifer from the Shandon Trough, and subsequently 

flows east as a component of the Great Miami Aquifer. 

Data from unfiltered samples of groundwater from Type 2 wells suggest that the groundwater in 
South Plume B may also have high iron concentrations. This is attributable to the PRRS area (EM 
1992). 

E.2.2.13 !=& 
Lead in unfiltered samples has a 95th percentile background concentration of 0.002 mg/L. 

Background for lead was determined on one sample with a value of 0.002 (Table E.0-2). Lead in 
filtered samples has a 95th percentile background concentration of 0.009 mg/L and background values 

that range from 0.0016 to 0.029 mg/L. 

Plate E-1 16 is a contour map of lead concentrations in filtered groundwater samples from Type 2 

wells. Plate E-1 17 is a contour map of lead concentrations in filtered groundwater samples from 

Types 3 and 4 wells. Lead was detected in unfiltered samples from Type 2 wells at above- 

background concentrations in 30 of 135 wells (22 percent) and had a maximum concentration of 

0.244 mg/L in Well 2548 in South Plume B (Table E.2-1). Elevated concentrations of lead were 

detected in wells in the waste storage area A and B plumes, and South Plumes A and B. The elevated 

detection of lead in Well 2754 (0.262 mg/L) presented on the isoconcentration map is not considered 

indicative of Great Miami Aquifer conditions and was not included in the data statistics. Lead was 

detected in unfiltered samples from Type 3 wells at above-background concentrations in 15 of 76 

wells (20 percent) with a maximum concentration of 0.295 mg/L in Well 3128 in South Plume B 

(Table E.2-2). Lead was detected in unfiltered samples from Type 4 wells at above-background 

concentrations in 2 of 21 wells (9 percent) with concentrations of 0.013 mg/L (Well 41066) in the 

waste storage area A plume and 0.003 mg/L (Well 4015) in South Plume B (Table E.2-3). 
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Lead was detected ih filmed samples from Type 2 wells at above-background concentrations in 5700 3 of 4 1 

148 wells (2 percent) and had a maximum concentration of 0.0132 mg/L in Well 2900 in South ? 

Plume B. 
found in the Plant 6 Plume and east of the waste storage area B plume. 

The other two isolated detections above background were only slightly elevated and were 3 

4 

- -_ - - - - - - - - - - - - _ _  __ - ~ 

5 

Lead was detected in filtered samples from Type 3 wells at above-background concentrations in 2 of 6 

80 wells (2 percent) and had a maximum concentration of 0.3 mg/L in Well 3128 in South Plume B. 7 
- - - - - - - - - - -_ - - - - - - - - - - _-  - - - __ - - - - - - - - - - - - - 

The other well with an elevated concentration of lead was Well 3070 east of South Plume B (0.065 8 

mg/L). The elevated detection of lead in Well 3009 (0.075 mg/L) presented on the isoconcentration 
map is not considered indicative of Great Miami Aquifer conditions and was not included in the data 

9 

10 

statistics. It 

12 

Lead was detected in filtered samples from Type 4 wells at above-background concentrations in 1 of 

24 wells with a concentration of 0.0132 mg/L in Well 41066 in the waste storage area A plume. 

13 

14 

The elevated concentrations of lead in filtered and unfiltered samples of groundwater from Type 2, 3, 
and 4 wells were isolated and do not indicate that site activities have had a major impact on lead 

concentrations in the Great Miami Aquifer. 

E.2.2.14 Magnesium 

Magnesium in unfiltered samples has a 95th percentile background concentration of 38.5 mg/L and 

background values that range from 20.1 to 39 mg/L (Table E.0-2). Magnesium in filtered samples 

has a 95th percentile background concentration of 37.8 mg/L and background values that range from 

15.7 to 46 mg/L. 
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Plate E-I18 is a contour map of magnesium concentrations in unfiltered groundwater samples from 

Type 2 wells. Plate E-119 is a contour map of magnesium concentrations in unfiltered groundwater 

26 

21 

samples from Types 3 and 4 wells. 

Magnesium was detected in unfiltered samples from Type 2 wells at above-background concentrations 30 

in 30 of 134 wells (22 percent) and had a maximum concentration of 818 mg/L in Well 2754. 

well is an isolated well upgradient of the site and is not considered representative of Great Miami 

This 31 

32 

Aquifer conditions (Table E.2-1). The highest concentration of magnesium in a well indicative of the 
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Great Miami Aquifer was 507 mg/L in Well 2548, which is located within the PRRS plume (Plate E- 
l 18). Concentrations of magnesium at above-background concentrations were also detected in the 

waste storage area A plume (six wells with a maximum concentration of 154 mg/L in Well 2028), the 

Plant 6 plume (five wells with a maximum of 56.8 mg/L), South Plume A (2 wells with a maximum 

of 60.2 mg/L), South Plume B (10 wells with a maximum of 507 mg/L, and the waste storage area 

B plume (Well 2047 with a concentration of 60 mg/L). 

Magnesium was detected in unliltered samples from Type 3 wells at above-background concentrations 

in 10 of 75 wells (13 percent) and had a maximum concentration of 76.6 mg/L in Well 3027 in the 

waste storage area A plume Fable E.2-2). Magnesium was.detected in unfiltered samples from 

Type 4 wells at above-background concentrations in 6 of 24 wells (25 percent) and had a maximum 

concentration of 66 mg/L in Well 41217 east of the waste storage area A plume (Table E.2-3). 

The highest concentrations of magnesium in unfiltered samples from Type 3 and 4 wells were 

detected in the waste storage area A plume or east of this plume. One elevated concentration in Well 

3066 (56.4 mg/L) was detected upgradient of the production facility and two elevated concentrations 

were detected in wells east of the waste storage area A plume. One additional detection was 

measured in Well 4426 within the Plant 6 Plume (55.4 mg/L). 

Magnesium was detected in filtered samples from Type 2 wells at above-background concentrations in 

25 of 148 wells and had a maximum concentration of 158 mg/L in Well 2028 in the waste storage 

area A plume. Other areas with elevated detections of magnesium in filtered samples from Type 2 

wells were within the Plant 6 plume, South Plumes A and B, and in several wells outside of any of 

the six known contaminant plumes. 

Magnesium was detected in filtered samples from Type 3 wells at above-background concentrations in 

8 of 81 wells and had a maximum concentration of 66. I mg/L in Well 3423 in the waste storage area 

A plume. A large area of elevated Concentrations of magnesium was found within the waste storage 

area A plume. Elevated concentrations of magnesium were also detected in filtered samples from two 

upgradient Type 3 wells (Wells 3066 and 3679). 

Magnesium was detected in filtered samples from Type 4 wells at above-background concentrations in 

6 of 24 wells and had a maximum concentration of 55.7 mg/L in Well 4426 in the Plant 6 plume. 
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The large area of elevated concentrations of magnesium found in both filtered and unfiltered data 5 '% 0 0, 1 
from Types 3 and 4 wells in the waste storage area A plume and upgradient of this plume may 2 

represent water with a high magnesium concentration flowing out of the Shandon Trough. The higher 3 

concentrations in the Operable Unit 1 waste pit area and Operable Unit 2 solid waste landfill may 4 

represent the same area of high magnesium concentrations as is presented in these areas in the Type 2 

activities at the FEW; however, the extent and pattern of high magnesium valueson the north edge 

the Shandon Trough, and subsequently flows east as a component of the Great Miami Aquifer. 

J 

well data. These data may indicate elevated magnesium concentrations which are due to past site 6 

7 

of the site are probably a natural part of groundwater that flows into the Great Miami Aquifer from 8 

9 

IO 

Elevated concentrations of magnesium in filtered and unfiltered samples of groundwater from Type 2 

wells in South Plumes A and B suggest that site activities have affected groundwater in the Great 

11 

12 

Miami Aquifer in isolated areas. 
PRRS, suggesting that site activities there may have also affected magnesium concentrations in the 

A plume of higher concentrations of magnesium is present over the 13 

14 

Great Miami Aquifer. 1s 

16 

E.2.2.15 Manganese 17 

a Manganese in unfiltered samples has a 95th percentile background concentration of 0.904 mg/L and 

samples has a 95th percentile background concentration of 0.78 mg/L and background values that 

range from 0.002 to 0.916 mg/L. 

18 

background values that range from 0.0043 to 0.904 mg/L (Table E.0-2). Manganese in filtered 19 

zo 

21 

22 

Plate E-120 is a contour map of manganese concentrations in unfiltered groundwater samples from n 

Type 2 wells. No contour map for manganese concentrations in unfiltered groundwater samples from 

Types 3 and 4 wells was generated because the majority of the wells exhibited concentrations below 

background values. 26 

2( 

25 

n 

Manganese was detected in unfiltered samples from Type 2 wells at above-background concentrations 28 

in 123 of 135 wells (91 percent) and had a maximum concentration of 139 mg/L in Well 2548 

(Table E.2-l), which is located within South Plume B (Plate E-120). Several high concentrations of 

29 

Y) 

manganese were detected in South Plume B; however. all elevated detections in South Plume B were 31 

also within the PRRS plume. a known source of manganese (ERM 1992). Elevated concentrations of 32 

manganese were detected in two adjacent wells in the Plant 6 plume (1 .OS0 mg/L in Well 2388 and 33 
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:- 2.660 mgL in We11'2064). The elevated detection of manganese in Well 2754 (12.40 mgL) 

presented on the isoconcentration map is not considered indicative of Great Miami Aquifea conditions 

and was not included in the data statistics. Elevated concentrations of manganese were also detected in 

isolated wells in waste storage area B and South Plume A. 

Manganese was detected in unfiltered samples from Type 3 wells at above-background concentrations 

in 4 of 75 wells (5 percent) and had a maximum concentration of 2.4 mg/L in Well 3010 in the waste 

storage area A plume (Table E.2-2). In unfiltered samples from Type 4 wells, manganese was 

detected at above-background concentrations in 2 of 23 wells (9 percent) with concentrations of 

0.929 mg/L in Well 4016 and 0.904 mg/L in Well 4096 (Table E.2-3). Well 4096 is within the 

South Plume A and Well 4096 is west of South Plume A. 

3 

4 

5 .  

6 
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12 

Manganese was detected in filtered samples from Type 2 wells at above-background concentrations in 

5 wells and had a maximum concentration of 1.580 mg/L in Well 2127 in South Plume C. 

13 

There 14 

were also isolated detections in the Plant 6 plume and the waste storage area A plume. The elevated 1s 

detection of manganese in Well 2754 (1.420 mg/L) presented on the isowncentration map is not 16 

considered indicative of Great Miami Aquifer conditions and was not included in the data statistics. m 
Manganese was detected in filtered samples from Type 3 wells at above-background concentrations in 19 

2 of 81 wells with concentrations of 1.65 mg/L in Well 3027 and 0.795 mg/L in Well 3821 in the m 

waste storage area A plume. Manganese was detected in filtered samples from Type 4 wells at 

above-background concentrations in 2 of 24 wells (8 percent) with concentrations of 1.110 mg/L in 

Well 4016 and 0.916 mg/L in Well 4096 (Table E.2-3). Well 4096 is within the South Plume A and 

Well 4096 is west of South Plume A. 

21 

P 

P 

u 

25 

The elevated concentrations of manganese in unfiltered samples of groundwater from Type 2 wells 

were near background and isolated and do not indicate that site activities have had a major impact on 

manganese concentrations in the Great Miami Aquifer with the exception of those wells within the 

PRRS plume south of the FEMP. This contaminant plume is attributable to the PRRS (ERM 1992). 

The elevated concentrations of manganese in filtered and unfiltered samples of groundwater from 

26 

27 

28 

29 

30 

Type 3 and 4 wells indicate that site activities may have affected manganese concentrations in the 

Great Miami Aquifer in the waste storage area A plume and South Plume A. 

31 

However, these 32 
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concentrations are l b s  than three times background and may only represent the variability of 5 7 00:; i ‘ . *‘e background. z 

3 

E.2.2.16 Mercurv 4 

Mercury was not detected in unfiltered samples collected to determine background; consequently, any 
... _. - -. - - .- . - - - - - - .- - . - - - - - - - - - . .. - - . - _ . - - - -. - - - - _ -  

detection of mercury is potentially an above-background value (Table E.0-2). Mercury in filtered 

samples has a 95th percentile background concentration of O.OOO4 mg/L and background values that 

range from 0.0002 to 0.001 mg/L. No contour maps of mercury concentrations in filtered or 

unfiltered groundwater samples from Type 2, 3, or 4 wells were generated because concentrations 

were near background and-isolated. 

~ -~ - _ _  - _ _  _ -  - - - - _  - - _ _ _ _ _ _ _  ~- _ _  - 

All detections of mercury in unfiltered samples were within South Plume B. Mercury was detected in 

unfiltered samples from Type 2 wells in 2 of 138 wells with concentrations of 0.006 mg/L in Well 

2636 and 0.004 mg/L in Well 2548 (Table E.2-1). Mercury was detected in one unfiltered sample 

from 77 Type 3 wells at a concentration of 0.0049 mg/L in Well 3128 (Table E.2-2). An elevated 

detection of mercury in Well 3009 (0.0077 mg/L) is not considered indicative of Great Miami 

Aquifer conditions and was not included in the data statistics. Mercury was detected in one Unfiltered 

sample from 23 Type 4 wells at a concentration of 0.0002 mg/L in Well 4125 (Table E.2-3). 0 
Mercury was not detected in filtered samples from Type 2 wells at above-background concentrations. 

Mercury was detected in one filtered sample from Type 3 wells at an above-background concentration 

of 0.0052 mg/L in Well 3128 (Table E.2-2). Well 3128 is located in South Plume B. An elevated 

detection of mercury in Well 3009 (0.0139 mg/L) is not considered indicative of Great Miami 

Aquifer conditions and was not included in the data statistics. Mercury was not detected in filtered 

samples from Type 4 wells at above-background concentrations. 

All elevated concentrations of mercury in groundwater samples from the Great Miami Aquifer were 

in South Plume B. These wells are also located within the PRRS plume and may be attributable to 

site activities at the PRRS area. The absence of elevated concentrations of mercury in groundwater 

samples at the FEMP indicates that site activities have not had an impact on mercury concentrations 

in the Great Miami Aquifer. 
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c 
E.2.2: 17 Molvbdenum 

Molybdenum was not detected in unfiltered samples collected to determine background; consequently, 

any detection of molybdenum is potentially an above-background value (Table E.0-2). Molybdenum 

in filtered samples has a 95th percentile background concentration of 0.025 m g L  and background 

values that range from 0.004 to 0.04 mgL (Table E.0-2). 

Plate E-121 is a contour map of molybdenum concentrations in unfiltered groundwater samples from 

Type 2 wells. Molybdenum was detected in unfiltered samples from Type 2 wells in 6 of 72 wells (8 

percent) and had a maximum concentration of 0.435 mgL in Well 2649 (Table E.2-1) which is 

located within the waste storage area A plume. One isolated detection was found in waste storage 

area B plume (0.007 mg/L in Well 2935) and one isolated detection was found in the Plant 6 plume 

(0.014 mgL in Well 2067). The other three detections were found in South Plume B. 

Molybdenum was detected in one unfiltered sample from Type 3 wells at a concentration of 0.0154 

mg/L in Well 3037 which is located within the waste storage area A plume (Table E.2-2). 

Molybdenum was also detected in only one unfiltered sample from Type 4 wells at a concentration of 

0.01 mg/L in Well 4125 (Table E.2-3). Well 4125 is located in South Plume B. 

Molybdenum was detected in filtered samples from Type 2 wells at above-background concentrations 

in 2 of 130 wells at concentrations of 0.327 mg/L in Well 2649 in the waste storage area A plume 

and 0.049 mg/L in Well 2014 in South Plume B. Molybdenum was not detected in filtered samples 

from Types 3 or 4 wells at above-background concentrations (Tables E.2-2 and E.2-3). 

Molybdenum was detected infrequently in the Type 2, 3, and 4 wells in the Great Miami Aquifer. 

Detections of molybdenum occurred in isolated wells and nearby wells did not have elevated levels of 

molybdenum. The data suggests that Molybdenum is not a major contaminant at the FEMP. 

E.2.2.18 Nickel 

Nickel in unfiltered Samples has a 95th percentile background concentration of 0.0514 mg/L based on 

one background value (Table E.0-2). Nickel in filtered samples has a 95th percentile background 

concentration of 0:023 mg/L and background values that range from 0.012 to 0.0279 mg/L. 
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Plate E-122 is a contour map of nickel concentrations in unfiltered groundwater samples from Type 2 
wells. Nickel was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 6 of 135 wells (4 percent) with the highest concentrations in South Plume B 
2 

3 

(Table E.2-1). The maximum concentration in this area was 0.621 mg/L in Well 2624. Other 

elevated concentrations were fo&d only in isolated wells and only at concentrations slightly above 

background. The elevated concentration in Well 2754 (3.93 mg/L) presented on the koconcentration 

map as upgradient of the site is not considered indicative of Great Miami Aquifer conditions and was 

not included in the data statistics. 

Nickel was detected in one unfiltered sample from Type 3 wells at an above-background concentration 

of 0.547 mg/L in Well 3128 in South Plume B (Table E.2-2). The elevated concentration in Well 

3009 (0.13 1 mg/L) presented on the isoconcentration map is not considered indicative of Great Miami 

Aquifer conditions and was not included in the data statistics. Nickel was detected in one unfiltered 

sample from 23 Type 4 wells at an above-background concentration of 0.117 mg/L in Well 41066 in 

the waste storage area A plume (Table E.2-3). 

Nickel was detected in filtered samples from Type 2 wells at above-background concentrations in 10 

of 148 wells (7 percent) and had a maximum concentration of 0.135 mg/L in Well 2560 which is 

located in South Plume C (Table E.2-1). Elevated concentrations of nickel were also detected in the 

waste storage area A and B plumes, South Plume B, and several isolated wells east of any known 

contaminant plumes. The detection of 0.589 mg/L in Well 2754 upgradient of the site is not 

considered indicative of Great Miami Aquifer conditions. Nickel was detected in filtered samples 

from Type 3 wells at above-background concentrations in 2 of 80 wells at concentrations of 0.518 

mg/L in Well 3128 in South Plume B and 0.029 mg/L in Well 3004 in the waste storage area A 

plume. The detection of 0.137 mg/L in Well 3009 is not considered indicative of Great Miami 

Aquifer conditions. Nickel was not detected in filtered samples from Type 4 wells at above- 

background concentrations. 

The elevated concentrations of nickel in unfiltered samples of groundwater from Types 2 wells were 

near background and isolated and do not indicate that site activities have had an impact on nickel 

concentrations in the Great Miami Aquifer with the exception of those wells within the PRRS plume 

south of the FEMP. 
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The elevated concentrations of nickel detected in filmed and unfiltered samples in South Plume B 
were also within the PRRS plume; no elevated detections were in South Plume B but outside of the 

PRRS plume. The data indicates that these elevated concentrations are due to activities in the PRRS 

area (ERM 1992). Other elevated concentrations of nickel are isolated and only slightly above 

background, suggesting that nickel is not a major contaminant at the FEMP. 

E.2.2.19 Potassium 

Potassium in unfiltered samples has a 95th percentile background concentration of 1.96 mg/L and 

background values that range from 0.648 to 1.96 mgL (Table E.0-2). Potassium in filtered samples 

has a 95th percentile background concentration of 3.32 mg/L and background values that range from 

0.664 to 4.03 mg/L. 

Plate E-123 is a contour map of potassium concentrations in unfiltered groundwater samples from 

Type 2 wells. Plate E-124 is a contour map of potassium concentrations in unfiltered groundwater 

samples from Types 3 and 4 wells. 

Potassium was detected in unfiltered samples from Type 2 wells at above-background concentrations 

in 100 of 135 wells (74 percent) and had a maximum concentration of 182 mg/L in Well 2094 which 

is located within South Plume B (Plate E-123). An area of high concentrations (greater than 30 times 

background) is present across the PRRS in South Plume B. A second area of high concentrations of 

potassium is present in the waste storage area A plume. 

Isolated occurrences of high concentrations are present in the Plant 6 plume and Sou* Plume B. The 

high concentration in Well 2754 (21.9 mg/L) is not considered representative of Great Miami Aquifer 

conditions and was not included in the data statistics. 

Potassium was detected in unfiltered samples from Type 3 wells at above-background concentrations 

in 51 of 76 wells (67 percent) and had a maximum concentration of 268 mg/L in Well 3094 in South 

Plume B (Table E.2-2). A second area of high concentrations of potassium is present in the waste 

storage area A plume. The maximum concentration in this area was 19.0 mg/L in Well 3055. 

Potassium was detected in unfiltered samples from Type 4 wells at above-background concentrations 

in 4 of 22 wells (18 percent) and had a maximum concentration of 2.8 mg/L in Well 4014 in South .. , t  ? . F  - r .‘+k, &I :iL2 , ? 
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Plume'B (Table € 3 3 ) .  The other three elevated concentrations were found in isolated wells in the 1 

waste storage area A plume and South Plume B. 
3 

Potassium was detected in filtered samples from Type 2 wells at above-background Concentrations in 4 

. ~ . .  . -. . .-. _ _ _ _  _._ _ _  .. _. -.  .- .- .. . _....._ _ _  -. 

27 of 148 wells (ltfpercent) and had a maximum concentration of 178 mg/L in.Well2094 South 5 .  

Plume C. . Other areas with elevated potassium concentrations in multiple adjacent wells are in South 6 
. .  

Plume B and the waste storage area A plume. 

Potassium was detected in filtered samples from Type 3 wells at above-background concentrations in 

7 of 81 wells (9 percent) and had a maximum concentration of 225 mg/L in Well 3094 in South 

between the waste storage area B plume and the Plant 6 plume. 

7 
- - ~ ~ - - ~ _ _  _ _ ~  -. - .  ~~ . _ ~ . ~ ~  - ~ . _ -  

8 

9 

10 

Plume B. Other detections above background were present in the waste storage area A plume and 11 

Potassium was not detected in 12 

filtered samples from Type 4 wells at above-background concentrations. 13 

14 

Both filtered and unfiltered samples of groundwater from Type 2 wells indicate a large plume of 1s 

elevated potassium concentrations near the PRRS. Only a limited number of isolated detections above 

background are within South Plume B and not within the PRRS plume, suggesting that activities at the 

PRRS area affected the groundwater in this area. Another plume of high potassium concentrations is 

present in filtered and unfiltered samples from Type 2, 3, and 4 wells in the waste storage area A 

plume. The high concentrations of potassium in this area appear to be a result of past site activities at 

the FEMP. 

E.2.2.20 Selenium 

Selenium in unfiltered samples has a 95th percentile background concentration of 0.00075 mg/L based 

on one detection in samples collected to determine background uable E.0-2). Selenium in filtered 

samples has a 95th percentile background concentration of 0.004 mg/L and background values that 

range from 0.00105 to 0.006 mg/L. 

Plate E-125 is a contour map of selenium concentrations in unfiltered groundwater samples from Type 

2 wells. Selenium was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 27 of 135 wells (20 percent) and had a maximum concentration of 0.01 1 mg/L in 

Well 2417 in the Plant 6 plume (Table E.2-1). The elevated concentration of 0.0563 mg/L in Well 

wmy 2754 upgradient of the site is not considered indicative of Great Miami Aquifer condi 
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not usd in the data'statistics. Elevated detections of selenium are present in each of the site plumes; 1 

however, the majority of the elevated concentrations of selenium were at or just above the detection 

limit. Two wells in South Plume A (0.007 mg/L in Well 2385 and 0.003 mg/L in Well 2045) and 
a 

3 

two wells east of any known contaminant plume (0.007 mg/L in Well 2733 and 0.003 mg/L in Well 

2092) were the only other high concentrations detected. 

Selenium was detected in unfiltered samples from Type 3 wells at above-background concentrations in 

14 of 76 wells (18 percent) and had a maximum concentration of 0.234 mg/L in Well 3128 in South 

Plume B (Table E.2-2). The only other high detection of selenium was in Well 3009 which is not 

considered indicative of Great Miami Aquifer conditions and was not included in the data statistics. 

Isolated detections of selenium at or just above the detection limit are present within the waste storage 

area A and B plumes and South Plumes A and C. Selenium was detected in unfiltered samples from 

Type 4 wells at above-background concentrations in 4 of 24 wells and had a maximum concentration 

of 0.0028 mg/L in Well 41217 (Table E.2-3). 

Selenium was detected in filtered samples from Type 2 wells at above-background concentrations in 3 
of 148 wells and had a maximum concentration of 0.01 1 mg/L in Well 2417 near the sewage 

treatment plant. Isolated detections of selenium at above-background concentrations are present 

within waste storage area A plume and South Plumes A and B. Selenium was detected in filtered 

samples from Type 3 wells at above-background Concentrations in 2 of 81 wells and had a maximum 

concentration of 0.246 mg/L in Well 3128 in South Plume B. Selenium was not detected in filtered 

samples from Type 4 wells at above-background concentrations. 

Selenium was detected infrequently at concentrations above the detection limit in Type 2, 3, and 4 

wells in the Great Miami Aquifer. Detections of high concentrations of selenium occurred in isolated 

wells and nearby wells did not have elevated levels of selenium. The data suggest that selenium is 

not a major contaminant at the FEMP. 

E.2.2.21 Silicon 

Silicon in unfiltered samples has a 95th percentile background concentration of 5.81 mg/L based on 

one detection from samples collected to determine background (Table EO-2). Silicon in filtered 

samples has a 95th percentile background concentration of 3.46 mg/L and background values that 
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range from 2.6 to 3.46 mg/L. No contour map for silicon ConcentraZions in groundwater samples 
from Types 2 , 3  or 4 wells was generated. 

of 25 wells (28 percent) and had a maximum concentration of 12.8 mg/L in Well 2944 within South 

in multiple adjacent wells in the waste storage area A plume. The data for silicon-concentrations in 

unfiltered samples from Type 3 and 4 wells is very limited. Silicon was detected in unfiltered 

samples from Type 3 wells at above-background concentrations in 1 of 4 wells (8.83 mg/L in 
Well 3027) in the waste storage area A plume (Table E.2-2). Silicon was not detected above 

background in one unfiltered sample collected from a Type 4 well (Table E.2-3). 

3 

3 

Silicon was detected in unfiltered samples from Type 2 wells at above-background concentrations in 7 4 

- _  . _  - - 
5 

Plume A pable E.2-1). Detections of silicon at abovebackground concentrations were also present 6 

7 
- - - _ _  - - _ _  . - _ _ -  - _  _ _ _  _ _  

8 

9 

IO 

11 

12 

Silicon was detected in filtered samples from Type 2 wells at above-background concentrations in 76 

of 96 wells (79 percent) and had a maximum concentration of 63.4 mg/L in Well 2097 east of any 

known contaminant plume. Of the 76 detections above background only Well 2097 and wells in 
South Plume C had concentrations of silicon greater than two times background. 

13 

14 

15 

16 

Silicon was detected in filtered samples from Type 3 wells at above-background concentrations in 26 

of 46 wells (57 percent) and had a maximum concentration of 10.9 mg/L in Well 3094 in South 

Plume C. This was the only detection above two times background in filtered samples from Type 3 

wells in South Plume C. Two other detections of silicon were greater than two times background. 

One well in the waste storage area A plume (Well 3027) had a concentration of 8.7 mg/L and one 

well north of the waste storage area A plume (3678) had a concentration of 7.3 mg/L. Other 

detections of silicon in filtered samples from Type 3 wells were only slightly above background. 

Silicon was detected in filtered samples from Type 4 wells at above-background concentrations in 6 of 

7 wells and had a maximum concentration less than two times background (6.43 mg/L in Well 4010) 

in the waste storage area A plume. Other scattered detections of above-background concentrations 

were present in Type 4 wells, but were only slightly above background concentrations. 

The data for silicon concentrations in unfiltered samples from the Great Miami Aquifer are limited, 
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making it difficult to draw any conclusions on concentration trends. The data from filtered and 32 

unfiltered samples from Type 2 wells suggest plumes of silicon in South Plumes A, B, and C, in the 33 
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waste storage area A plume, and in the Plant 6 plume. However, these elevated concentrations are 
only approximately two times background or less. Only the elevated concentrations of silicon in 

South Plume C are greater than two times background. These detections are within the PRRS plume. 

The data from filtered samples in Type 3 and 4 wells indicates only three isolated wells with 

concentrations greater than two times background. These data indicate that silicon does not occur at 

high concentrations in the &eat Miami Aquifer, except in isolated occurrences, and is not a major 

contaminant at the FEMP. 

E.2.2.22 Silver 

Silver in unfiltered samples has a 95th percentile background concentration of 0.01 17 mg/L based on 

one detection in samples collected to determine background. Silver in filtered samples has a 95th 

percentile background concentration of 0.0138 mg/L and background values that range from 0.0031 

to 0.034 mg/L (Table E.0-2). 

Plate E-I26 is a contour map of silver concentrations in unfiltered groundwater samples from Type 2 
wells. Silver was not detected in unfiltered samples from 135 Type 2 wells at above-background 

concentrations (Table E.2-1). Silver was detected in unfiltered samples from Type 3 wells at above- 

background concentrations in 2 of 75 wells at concentrations of 0.0799 mg/L in Well 3128 in South 

Plume B and 0.071 mg/L in Well 3005 in the waste storage area A plume (Table E.2-2). The 

elevated detection in Well 3009 is not considered indicative of the Great Miami Aquifer and was not 

included in the data statistics. 

Silver was detected in unfiltered samples from Type 4 wells at above-background concentrations in 1 

of 24 wells at a concentration of 0.023 mg/L in Well 4125 in South Plume B (Table E.2-3). This 

well is also within the PRRS plume. 

Silver was detected in filtered samples from Type 2 wells at above-background concentrations in 9 of 

148 wells (6 percent) and had a maximum concentration of 0.12 mg/L in Well 2129, in South Plume 

B. Well 2129 is also in the PRRS plume as are all the other Type 2 wells with elevated 

concentrations of silver in filtered samples. 

Silver was detected in filtered samples from Type 3 wells at above-background concentrations in 3 of 

80 wells and had .a maximum concentration of 0.0857 mg/L in Well 3128 in the South Plume B. 
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This well is within the PRRS plume. The other detections of silver at abovebackground 1 

0 concentrations were also within the PRRS plume. The one elevated detection in Well 3009 is not 

considered indicative of the Great Miami Aquifer and was not included in the data statistics. Silver 

wells at a concentration of 0.0232 mg/L in Well 4125, also within the PRRS plume. 

Elevated concentrations of silver in groundwater samples from the Great Miami Aquifer, with only 

2 

3 

was detected in filtered samples from Type 4 wells at above-background concentrations in 1 of 24 4 

. - -. .- . - . - - --.- . -. -. - -. - - . . . _- _- - .. - .- .. -. _ .-. ___. 

5 .  

6 
. .  

7 
- . ~  -~ . - _ _ _ _ _ _ _  - _ _  _ _ _ _  ~ _ _ _  

one exception, were found in the PRRS plume. This suggests that any affect on the silver 8 

concentrations in the Great Miami Aquifer are a result of site activities at the PRRS area. 9 

10 

E.2.2.23 Sodium 11 

Sodium in unfiltered samples has a 95th percentile background concentration of 47.1 mg/L and 12 

background values that range from 3.08 to 50.4 mg/L (Table E.0-2). Sodium in filtered samples has 13 

a 95th percentile background concentration of 55 mg/L and background values that range from 1.96 14 

to 101 mg/L. 15 

16 

Plate E-127 is a contour map of sodium concentrations in unfiltered groundwater samples from Type 17 

2 wells. Plate E-128 is a contour map of sodium concentrations in unfiltered groundwater samples 18 

from Types 3 and 4 wells. 19 

m 

Sodium was detected in unfiltered samples from Type 2 wells at above-background concentrations in 

12 of 134 wells (9 percent) and had a maximum concentration of 130 mg/L in Well 2129 in South 

Plume B (Table E.2-1). The elevated detection of 183 mg/L in Well 2754 upgradient of the site is 

not considered indicative of Great Miami Aquifer conditions and was not included in the data 

21 

22 

23 

u 

statistics. Areas of elevated concentrations of sodium were found either in South Plume B or C or 

in the waste storage area A plume. AI1 detections above background in South Plumes B and C were 

also in the PRRS plume. 

Sodium was detected in unfiltered samples from Type 3 wells at above-background concentrations in 

8 of 76 wells (1 1 percent) and had a maximum concentration of 294 mg/L in Well 3066 in the 

Shandon Trough upgradient of the FEMP (Table E.2-2). All wells exhibiting detections of sodium 

above background concentrations in unfiltered samples from Type 3 wells were within, just 

upgradient or just to the east of the waste storage area A plume. 0 
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Sodium was detected in unfiltered samples from Type 4 wells at abovebackground concentrations in 

2 of 23 wells (9 percent) at concentrations of 74.6 mg/L in Well 4424 and 54.1 mg/L in Well 41217. 

These wells are both east of the waste storage area A plume. The elevated concentration of 84.2 

mg/L in Well 4013 is not considered representative of Great Miami Aquifer conditions and was not 

included in the data statistics (Table E.2-3). 

Sodium was detected in filtered samples from Type 2 wells at above-background concentrations in 7 

of 146 wells (5 percent) and had a maximum concentration of 118 mg/L in Well 2028 in the waste 

storage area A plume; four of the seven detections were in this. One well is in South Plume B, one 

in South Plume C, and one is north of the waste storage area A plume. 

Sodium was detected in filtered samples from Type 3 wells at above-background concentrations in 6 

of 80 wells (8 percent) and had a maximum concentration of 321 mg/L in Well 3066 in the Shandon 

Trough upgradient of the FEW. Sodium was detected in filtered samples from Type 4 wells at 

above-background concentrations in 1 of 23 wells at a concentration of 71.5 mg/L in Well 4424 east 

of the waste storage area A plume. The elevated concentration of 77.8 m g L  in Well 4013 is not 

considered representative of Great Miami Aquifer conditions and was not included in the data 

statistics Vable E.2-3). All wells exhibiting detections of sodium above background concentrations in 
filtered samples from Types 3 and 4 wells were within, just upgradient or just to the east of the waste 

storage area A plume. 

The elevated concentrations of sodium in both filtered and unfiltered groundwater samples from Type 

2 wells in South Plumes B and C are all also within the PRRS plume. There are no elevated 

concentrations of sodium in wells within South Plume B or C that are outside of the PRRS plume. 

These elevated concentrations are attributable to the PRRS area (ERM 1992). 

The large area of elevated concentrations of sodium found in both filtered and unfiltered data from 

Type 3 and 4 wells in the waste storage area A plume and upgradient of this plume may represent 

water with a high sodium concentration flowing out of the Shandon Trough. The concentrations in 

the Operable Unit 1 waste pit area and Operable Unit 2 solid waste landfill may represent the same 

area of high sodium concentrations as is presented in the Type 2 well data. These data may indicate 

elevated sodium concentrations which are due to past site activities at the FEMP; however; the extent 

and pattern of high sodium values on the north edge of the site are probably a natural part of the 
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groundwater that flows into the Great Miami Aquifer from the Shandon Trough, and subsequently 

flows east as a component of the Great Miami Aquifer. 

E.2.2.24 Thallium 

Thallium was not detected 6 filtered or unfiltered samples collected to determine background; 

consequently, any detection of thallium is potentially an above-background value (Table E.0-2). 

. - __ - - - __  - 

... . _ _  ..... ~. ~- 
~ ~- _ _  ~~. . -~ - . .-  -~ . - - - - _ _ _ ~  

Plate E-129 is a contour map of fiallium Concentrations in unfiltered groundwater samples from Type 

2 wells. Thallium was detected in unfiltered samples from Type 2 wells in 1 of 134 wells at a 
concentration of 0.0011 mg/L in Well 2648, which is located in the waste storage area A plume 

(Table E.2-1). 

Thallium was detected in unfiltered samples from Type 3 wells at above-background concentrations in 

1 of 75 wells at a concentration of 0.057 mg/L in Well 3128 in South Plume B (Table E.2-3). The 

elevated concentration of 0.0895 mgL in Well 3009 is not considered representative of Great Miami 

Aquifer conditions and was not included in the data statistics. Thallium was not detected in 

groundwater samples from 24 Type 4 wells (Table E.2-3). 

Thallium was detected in filtered samples from Type 2 wells at above-background concentrations in 1 

of 136 wells at a concentration of 0.022 mg/L in Well 2034 in the waste storage area B plume. 

Thallium was detected in filtered samples from Type 3 wells at above-background concentrations ir. 1 

of 73 wells at a concentration of 0.058 mg/L in Well 3128 in South Plume B (Table E.2-3). The 

elevated concentration of 0.094 mg/L in Well 3009 is not considered representative of Great Miami 

Aquifer conditions and was not included in the data statistics. Thallium was not detected in 22 Type 

4 wells (Table E.2-3). 
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Thallium was detected in only two isolated Type 2 wells and in only one Type 3 or 4 well. suggesting 

that thallium is not a major contaminant at the FEMP. 

E.2.2.25 Vanadium XI 

27 

28 

29 

Vanadium in unfiltered samples has a 95th percentile background concentration of 0.01 17 mg/L and 

background values that range from 0.0076 to 0.01 17 mg/L (Table E.0-2). 
31 

Vanadium in filtered 32 
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samplks has a 95th percentile background concentration of 0.0234 mg/L and background values that 

range from 0.01 to 0.0244 mgL. 

Plate E-130 is a contour map of vanadium concentrations in unfiltered groundwater samples from 

Type 2 wells. Vanadium was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 6 of 133 wells and had a maximum concentration of 0.251 mg/L in Well 2548 in 

South Plume B (Table E.2-1). The elevated concentration of 0.361 mg/L detected in Well 2754 is 

not considered representative of Great Miami Aquifer conditions and was not included in the data 

statistics. One isolated detection at an above-background concentration was detected in South Plume 

A. The other four detections above background were in South Plume B. 

Vanadium was detected in unfiltered samples from Type 3 wells at above-background concentrations 

in 1 of 75 wells at a concentration of 0.29 mg/L in Well 3128 in South Plume B (Table E.2-2). The 

detection above background in Well 3009 is not considered indicative of Great Miami Aquifer 

conditions and was not included in the data statistics. Vanadium was not detected in unfiltered 

samples from 24 Type 4 wells at above-background concentrations (Table E.2-3). 

Vanadium was detected in filtered samples from Type 2 wells at above-background concentrations in 

1 of 140 wells at a concentration of 0.0823 mg/L in Well 2129 in South Plume B. Vanadium was 

detected in filtered samples from Type 3 wells at above-background concentrations in 1 of 75 wells at 

a concentration of 0.282 mg/L in Well 3128 in South Plume B. Vanadium was not detected in the 23 

Type 4 wells sampled (Table E.2-3). 

The only detections of vanadium at above-background concentrations were in South Plume B, with the 

exception of one well in South Plume A. The detections in South Plume B were all also within the 

PRRS plume and may be a result of activities at the PRRS area. The data does not indicate that 

vanadium is a major contaminant at the FEMP. 

E.2.2.26 Zinc 
Zinc in unfiltered samples has a 95th percentile background concentration of 0.021 mg/L and 

background values that range from 0.0067 to 0.021 mg/L (Table E.0-2). Zinc in filtered samples has 

a 95th percentile background concentration of 0.0568 mg/L and background values that range from 

0.0068 to 0.133 mg/L. 
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Plate E-I31 is a conbur map of zinc concentrations in unfiltered groundwater samples from Type 2 1 

wells. Zinc was detected in unfiltered samples from Type 2 wells at above-background concentrations 

in 23 of 134 wells (17 percent) and had a maximum concentration of 1.120 mg/L in Well 2548 in 

2 

3 

South Plume B (Table E.2-1). The elevated concentration of 1.18 mg/L in Well 2754 upgradient of 4 
._ - 

the site is not considered representative of Great MiamiAquifer conditions and was not included in 5 -  

the data statistics. Other isolated high detections of zinc were present in the waste storage area A 

plume, South Plumes A and B, and the Plant 6 plume. 
- - - -  - - - - -  - ._ ~- - - -~ _ -  . 

Zinc was detected in unfiltered samples from Type 3 wells at above-background concentrations in 8 of 

75 wells and had a maximum concentration of 0.126 mg/L in well 3126 in South Plume B 

(Table E.2-2). The elevated concentration of 0.282 mg/L in Well 3009 is not considered 

representative of Great Miami Aquifer conditions and was not included in the data statistics. Isolated 

detections above background were also present in the waste storage area A adn B plumes, and three 

east of any known contaminant plumes. 

Zinc was detected in unfiltered samples from Type 4 wells at above-background concentrations in 1 of 

22 wells at a concentration of 0.0474 mg/L in Well 4015 in South Plume B. (Table E.2-3). a 
Zinc was detected in filtered samples from Type 2 wells at above-background concentrations in 2 of 

138 wells at concentrations of 0.0976 mg/L in Well 2060 in South Plume B and 0.074 mg/L in ,Well 

21 18 in the Plant 6 plume. Zinc was detected in filtered samples from Type 3 wells at above- 

background concentrations in 1 of 73 wells at axoncentration of 0.122 mg/L in Well 3128 in South 

Plume B (Table E.2-3). The elevated concentration of 0.31 1 mg/L in Well 3009 is not considered 

representative of Great Miami Aquifer conditions and was not included in the data statistics. Zinc 

was detected in filtered samples from Type 4 wells at above-background concentrations in 1 of 22 

wells at a concentration of 0.0766 mg/L in Well 41066 in the waste storage area A plume. 

Elevated concentrations of zinc were detected in both filtered and unfiltered samples from Type 3 

wells in South Plume B. The elevated detections which are also in the PRRS plume are probably 

attributable to the PRRS area (ERM 1992). However, the elevated detections north of the PRRS 

plume are probably a result of prior site activities at the FEMP. The elevated concentrations of zinc 

in wells in South Plume A, waste storage area A and B plumes, and the Plant 6 plume may be a 
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result.of past site adtivities at the FEW, but the detections are isolated and at low concentrations, 

suggesting that zinc is not a major contaminant at the FEW. 

E.2.3 -PARAMETERS 
E.2.3.1 Volatile Orpanic Compounds 

VOCs are a class of organic compounds that include may solvents and agents used at the FEMP. 

VOCs are generally not present in nature at detectable concentrations and were not analyzed for in 

background samples; therefore any positive detection of a VOC is considered to be an above- 

background concentration. Tables E.2-1, E.2-2 and E.2-3 present summary statistics for individual 

VOCs detected in the Great Miami Aquifer. 

Plates E-132 and E-133 are isoconcentration maps of total VOC concentrations in Type 2, Type 3 and 

Type 4 wells, respectively, based on 1993 data. The concentration shown at each well is the 

maximum sum of individual VOC concentrations present in a groundwater sample from that well. 

In the 1993 data from Type 2 wells (Plate E-132), total VOCs were detected in numerous wells south 

of the PRRS; the plume defined by these data is attributed to PRRS. 

In unfiltered groundwater samples VOCs were detected in 60 of 149 Type 2 wells (40 percent). 

Elevated concentrations of VOCs were observed in all the Great Miami Aquifer plumes. The 

maximum concentration was observed in Well 2544 (1095 pg/L), in South Plume B. The highest 

concentration of total VOCs in the waste storage area A plume is in Well 2649 (278 pg/L). 

VOCs were detected in unfiltered groundwater samples in 28 of the 85 Type 3 wells (33 percent). 

The maximum concentration was observed in the Plant 6 plume in Well 3120 (300.8 pg/L). VOCs 

were also detected in 9 of 24 Type 4 wells; Well 4096 had the maximum concentration of 96.0 pg/L. 

The highest detection observed was in the waste storage area A plume in Well 401 1 (38.9 pg/L). 

Detections of total VOCs in the waste storage area A plume, the Plant 6 plume, South Plume A and 

South Plume B are believed to be isolated occurrences attributable to the FEMP. Many low-level 

detections less than 5 pg/L total VOC may be due to sample contamination. 

E.2.3.2 Semivolatile Organic ComDounds 
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Semivolatile organic-compounds (semivolatiles) are a class of organic compounds characterized by 

high molecular weight and low vapor pressure, such as polynuclear aromatic hydrocarbons and 
phenols. Semivolatiles are in general not found naturally in groundwater at detectable concentrations 

and semivolatiles were not analyzed for in background samples; consequently, any detection is 

considered to be an above-background concentration. 

Semivolatiles were detected at low levels in unfiltered groundwater samples from Type 2, Type 3, 
and Type 4 wells. Tables E.2-1,E.2-2, and E.2-3 present summary statistics of analyses for 

individual semivolatile organic compounds. The majority of the semivolatiles detected in unfiltered 

samples from the Great Miami Aquifer were phthalates, which are common laboratory and/or 

sampling contaminants. The maximum concentration of semivolatiles was observed in Well 2095 

(172.0 pgL) in South Plume B. 

Because phthalates were not believed to be used at the FEW, they are not considered to a be 

contaminant in the Great Miami aquifer. 

E.2.3.3 Total Pesticides 

Unfiltered background samples collected from Type 2, 3, and 4 wells were not analyzed for pesticides 

and PCBs; therefore any detection is considered to be an above-background concentration. 
0 

Analysis of unfiltered groundwater samples detected pesticides in 2 of 78 Type 2 wells (3 percent). 

Well 2423 (2.75 pg/L) in the waste storage area A plume had the maximum concentration of total 

pesticides. The pesticides detected in the well were endosulfan-I1 and endosulfan sulfate at 

concentrations of 0.15 pg/L and 2.6 pg/L, respectively. Another isolated detection of total pesticides 

was observed in the waste storage area A plume in Well 2022 (0.18 pg/L). 

Pesticides were detected in 1 of 28 Type 3 wells (4 percent). An isolated detection of total pesticides 

was measured in South Plume B in Well 3069 (0.041 pg/L). The pesticides detected in the 

groundwater from this well were dieldrin and endosulfan-I at concentrations of 0.016 pg/L and 

0.025 pg/L, respectively. 

Unfiltered groundwater samples from nine Type 4 wells at the FEMP were analyzed for pesticides; 

none were detected. 0 
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E.2.3.3 Total D i o d  and Furans 

Background samples of unfiltered groundwater collected from Type 2, 3, and 4 wells were not 
analyzed for dioxins and furans; therefore any detection is considered to be an above-background 3 

concentration. 4 

5 

In unfiltered groundwater, elevated dioxins and furans concentrations were detected in 3 of 16 Type 2 6 

wells (19 percent). The maximum concentration of total dioxins and furans was observed in the 

South Plume C in Well 2094 (29  ng/L). Well 2094 is also located within the PRRS plume. Two 

additional isolated elevated concentrations were observed in the waste storage area A plume in 

Well 2821 (0.7 ng/L) and Well 2037 (0.91 ng/L). 

7 

8 

9 

10 

11 

Total dioxins and furans were also detected in 1 of 5 Type 3 wells. Well 3037 had a concentration of 

concentrations of pentachlorodibenzofurans, tetrachlorodibenzo-pdioxins, and tetrachlorodibenzo- 

furans (Table E.2-1). 1s 

12 

5.33 ng/L of total dioxins. This well is located in the waste storage area A plume and had detectable 13 

I4 

16 

Dioxins and furans were not detected in samples from one Type 4 well. 

E.2.3.5 Total Herbicides 

Unfiltered groundwater samples were collected in 16 Type 2, 12 Type 3, and 6 Type 4 wells at the 

FEMP; herbicides were not detected in any groundwater samples. 

E. 2.3.6 OrzanoDhosuhorus Pesticides 

Unfiltered groundwater samples were collected in 25 Type 2, 12 Type 3, and 6 Type 4 wells at the 

FEMP; organophosphorus pesticides were not detected in any groundwater samples. 

E.2.4 GENERAL WATER OUALITY PARAMETERS 

E.2.4.1 Alkalinity 

Alkalinity is formally defined as the equivalent sum of bases that are titratable with strong acid 

(Stumm and Morgan 1981). Alkalinity in the Great Miami Aquifer was determined as total calcium 

carbonate. The alkalinity values in Type 2 wells ranged from 188 to 484 mg/L in the 1993 data set 

(Table E.2-1) Plate E-135 is a contour map of alkalinity in Type 2 wells based on the 1993 data set. 
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5700 
On the basis of treads shown, there is an apparent increase in alkalinity in the waste storage area A 
plume, South Plume A, and the PRRS plume. 

The alkalinity values in Type 3 wells ranged from 206 to 548 mg/L in the 1993 data set 

(Table E.2-2). The alkalinity v&es in Type 4 wells ranged from 230 to 482 mg/L (Table E.2-3). 

The data from Types 3 and 4 wells indicate that alkalinity is elevated along the northern edge of the 

Great Miami Aquifer. The extent and pattern of high alkalinity suggests that water with higher 

alkalinity is flowing out of the Shandon Trough. The groundwater i o m  the Shandon Trough flows 

into the Great Miami Aquifer and flows east as a component of the Great Miami Aquifer. 

- _ _  _ -  - _ _  - - 

E.2.4.2 Ammonia 

Ammonia has a 95th percentile background concentration of 4.2 mg/L and background values that 

range from 0.045 to 12.6 m g k  (Table E.0-2). Plate E-136 is a contour map of ammonia 

concentrations in groundwater samples from Type 2 wells. Ammonia was detected in samples from 4 

of 154 Type 2 wells at above-background concentrations based on the 1993 data set (Table E.2-1). 

Ammonia is present at elevated concentrations in two wells in the waste Storage Area A plume (17.0 

mg/L in Well 2643 and 10.0 mg/L in Well 2022) and Well 2679 (6.24 mg/L) upgradient of the site. 

Ammonia was detected in samples from Type 3 wells at above-background concentrations in 4 of 84 
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wells (5 percent) and had a maximum concentration of 25 mg/L in Well 3066 upgradient of the site 

(Table E.2-2). The elevated concentration of ammonia in Well 3009 is not considered indicative of 

the Great Miami Aquifer and was not included in the data statistics. Ammonia was detected in 

samples from Type 4 wells at above-background concentrations in 1 of 24 wells at a concentration of 

4.56 mg/L in Well 4424 (Table E.2-3). Plate E-137 is a contour map of ammonia concentrations in 

Type 3 and 4 wells based on the 1993 data set. 
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The data indicate that groundwater upgradient of the site in the Shandon Trough has higher ammonia n 

concentrations than the remainder of the Great Miami Aquifer. The extent and pattern of high 

concentrations suggest that water with higher ammonia concentrations flowing out of the Shandon 

Trough. The groundwater from the Shandon Trough flows into the Great Miami Aquifer and flows 

evident in groundwater samples from Type 2 wells in the waste storage Area A plume may be a result 
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east as a component of the Great Miami Aquifer. However, the elevated concentrations of ammonia 31 
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of site activities. 
. I  ... . , .  . ;br+,! . *.. . .I _, 

33 

000246 

E.2-47 



FEMP-OSRI-4 D W  
June23. 1994 

E.2.4.3 Chloride - 
Chloride has a 95th percentile background concentration of 73 mg/L and background values that 

range from 0.02 to 120 mg/L (Table E.0-2). Plate E-138 is a contour map of chloride concernions 

in groundwater samples from Type 2 wells. Chloride was detected in samples from 12 of 156 Type 2 

wells at above-background concentrations and had a maximum concentration of 340 mg/L in Well 

2028 in the waste storage area A plume (Table E.2-1). Chloride is present at elevated concentrations 

in multiple adjacent wells in the waste storage area A plume. 

Chloride was detected in samples from Type 3 wells at above-background concentrations in 9 of 84 

wells and had a maximum concentration of 750 mg/L in Well 3066 upgradient of the site 

(Table E.2-2). Chloride was detected in samples from Type 4 wells at abovebackground 

concentrations in 3 of 24 wells and had a maximum concentration of 190 mg/L in Well 41217 

(Table E.2-3). All three of these wells are northeast of the production area. 

The data indicate that groundwater upgradient of the site in the Shandon Trough has higher chloride 

concentrations than the remainder of the Great Miami Aquifer. The extent and pattern of high 

concentrations suggest that water with higher chloride Concentrations flowing out of the Shandon 

Trough. The groundwater from the Shandon Trough flows into the Great Miami Aquifer and flows 

east as a component of the Great Miami Aquifer. However, the elevated concentrations of chloride 

evident in groundwater samples from Type 2 wells in the waste storage area A plume may be a result 

of site activities. 

E.2.4.4 Fluoride 

Fluoride has a 95th percentile background concentration of 0.89 mg/L and background values that 

range from 0.1 to 1.9 mg/L (Table E.0-2). Fluoride was detected in samples from 3 of 155 Type 2 

wells at above-background concentrations and had a maximum concentration of 1.36 mg/L in 

Well 2649 in the waste storage area A plume (Table E.2-1). The maximum concentration is less than 

two times background and is still within the range of background values. Fluoride was not detected 

in samples from Type 3 or 4 wells at above-background concentrations (Tables E.2-2 and E.2-3). 

The limited number of concentrations above background that were detected and the low concentrations 

indicate that fluoride concentrations in the Great Miami Aquifer have not been affected by past site 
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E.2.43 Nitrate 1 

Nitrate has a 95th percentile background concentration of 11.4 mgL and background values that 
range from 0.014 to 24.9 mgL (Table E.0-2). Plate E-139 is a contour map of nitrate concentrations 

background concentrdons from 7 of 139 Type 2 wells and had a maximum-concentration of 79.4 

2 

3 

in groundwater samples from Type 2 wells. Nitrate was detected in groundwater samples at above- 4 

- _ -  - 

5 .  

6 mgL in Well 2028 in the waste storage area A plume (Table E.2-1). All seven elevated detections 
were in this plume. 7 

Nitrate was not detected in samples from Type 3 or 4 wells at above-background concentrations 

(Tables E.2-2 and E.2-3). Plate E-140 is a contour map of nitrate concentrations in groundwater 

~ 

~ 
- - - - -  . -  - - - _ _  - - _  - - - -  - - 

a 

9 

10 

samples from Type 3 and 4 wells. 11 

12 

The elevated concentrations of nitrate in the waste storage area A plume suggest that past site 13 

activities at the FEW have affected nitrate concentrations in the Great Miami Aquifer in this area. 14 

15 

E.2.4.6 16 

The pH of a water is defined as the negative log of the hydrogen ion concentration. The pH scale 

ranges from 0 to 14 standard pH units with 7 being a neutral pH value. Acidic waters have lower pH 

17 

18 

values and basic waters have higher pH values. The pH measurements were collected in the field 19 

with portable instruments during groundwater sample collection. No background value was 

determined for pH. 

m 

21 

P 

The pH values of groundwater samples from Type 2 wells ranged from 6.97 to 8.16 (Table E.2-1). 

There was only one pH value below 7 and two isolated pH values above 8. 

t3 

Plate E-141 is a contour 24 

map of pH values in unfiltered samples from Type 2 wells based on the 1993 data set. The pH 

values of groundwater samples from Type 3 wells ranged from 7.1 to 8.2 (Table E.2-2). There were 

three values of pH above 8 in samples from Type 3 wells which lie along Paddys Run. The pH 

values of groundwater samples from Type 4 wells ranged from 7.43 to 8.05 (Table E.2-3). There 

was only one measurement of pH above 8 east of any known contaminant plume. 

The limited number of pH values which are above 8 or below 7 suggest that the pH of the Great 

Miami Aquifer has not been affected by past site activities at the FEMP. Only the slightly elevated 
. I L. 
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pH values in groundwater samples from Type 3 wells along Paddys Run could be a result of past site 

activities. 

E.2.4.7 Total Phenols 

Total phenols have a 95th percentile background concentration of 0.03 mg/L and background values 

that range from 0.00575 to 0.091 mg/L (Table E.0-2). Plate E-142 is a contour map of total phenol 

concentrations in unfiltered groundwater samples from Type 2 wells. 

Total phenols were detected at above-background concentrations in groundwater samples from 1 of 

155 Type 2 wells at a concentration of 0.072 mg/L in Well 2383, west of any known contaminant 

plume (Table E.2-1). This concentration is less than three times background and is still within the 

range of background concentrations. Total phenols were detected in groundwater samples at above- 

background Concentrations from 1 of 84 Type 3 wells at a concentration of 0.033 mg/L in Well 3018 

in the waste storage area B plume (Table E.2-2). This concentration is only slightly above 

background. Total phenols were not detected at above-background concentrations in groundwater 

samples from Type 4 wells (Table E.2-3). 

The limited number of elevated detections of total phenols and the low concentrations do not indicate 

that the concentration of total phenols in the Great Miami Aquifer have been affected by past site 

activities at the FEMP. 

E.2.4.8 PhosDhorous 

Phosphorous has a 95th percentile background concentration of 0.954 mg/L and background values 

that range from 0.01 to 3.08 mg/L (Table E.0-2). Plate E-143 is a contour map of phosphorus 

concentrations in unfiltered groundwater samples from Type 2 wells. Phosphorus was detected in 

groundwater samples at above-background concentrations from 14 of 156 Type 2 wells and had a 

maximum concentration of 170 mg/L in Well 2636 in South Plume B (Table E.2-1). The highest 

concentrations of phosphorus were found in multiple adjacent wells in South Plume B. All of these 

elevated concentrations of phosphorus were detected in wells which are also in the PRRS plume. 

These elevated detections are attributable to the PRRS (PRRS 1992). Only isolated detections of 

phosphorus at much lower concentrations were found outside of the PRRS Plume. 
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5718@ 1 Phosphorus was detkcted in groundwater samples from Type 3 wells at above-background 
concentrations in 4 of 85 wells and had a maximum concentration of 306.0 mg/L in Well 3092, east 
of any known contaminant plume (Table E.2-2). The elevated detection of phosphorus in Well 3009 

statistics. Phosphom-was not detected groundwater samples from Type 4 weis at above- 

2 

3 

is not considered representative of Great Miami Aquifer conditions and was not included in the data 4 

_. - -  - 

5 -  

background concentrations (Table E.2-3). b 

7 
_ _ _  ~~ . .. -~ ~~~ . ~. . _ ~ _ _ _  _ _  ..__ . -  . - - _ .  . -  

The isoconcentration map does not indicate plumes of elevated phosphorus concentrations outside of 8 

the PRRS plume. 9 

10 

E.2.4.9 SDecific Conductivity 11 

Specific conductivity is a measure of the ability of a solution to conduct an electric current and is 12 

directly related to the waters ionic content. It is a relative measure of total dissolved solids (TDSs) in 

the water. Specific conductivity is reported in units of reciprocal ohms per centimeter (pmhos/cm). 
13 

14 

Specific conductivity measurements in Type 2 wells of the 1993 data set ranged from 424 pmhoskm 15 

to a maximum of 3400 pmhoskm (Table E.2-1). 

conductivity values in unfiltered samples from Type 2 wells. Specific conductivity measurements in 

Plate E-144 is a contour map of specific 16 

17 

Type 3 wells ranged from 370 to 2600 pmhoskm (Table E.2-2). Specific conductivity measurements 18 

in Type 4 wells ranged from 470 to 1840 pmhoskm (Table E.2-3). I9 

a0 

Plate E-145 is a contour map of specific conductivity vaiues in unfiltered samples from Types 3 and 4 

Most on-property wells measured between approximately 700 and lo00 pmhoskm. Specific 
conductivity trends in Type 2 wells indicate areas of elevated specific conductivity originating from 

Plant 6 and South Plumes A and B. 

21 

wells. P 

23 

u 

7.5 

The data indicate that groundwater upgradient of the site in the Shandon Trough has higher specific 

conductivity suggest that water with higher specific conductivity is flowing out of the Shandon 

Trough. The groundwater from the Shandon Trough flows into the Great Miami Aquifer and flows 

26 

conductivity than the remainder of the Great Miami Aquifer. The extent and pattern of high specific n 

28 

29 

east as a component of the Great Miami Aquifer. 

E.2.4.10 Sulfate 
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Sulfate. has a 95th pdrcentile background concentration of 197 mg/L and background values that range 

from 2.79 to 321 mg/L (Table E.0-2). Plate E-146 is an isowncentration map of sulfate in Type 2 

wells based on 1993 data. Sulfate was detected at concentrations above background in 22 of 155 

Type 2 wells (14 percent) (Table E.2-1). Elevated detections in multiple adjacent wells were 

3 

4 

observed in the Plant 6 and waste storage area A plume. The maximum concentration was detected in 5 .  

Well 2109 (740.0 mg/L). 6 

1 

Sulfate was detected at above-background concentrations in 8 of 84 Type 3 wells (10 percent), with a 8 

maximum detection of 520 mgL (Table E.2-2). Elevated concentrations of sulfate were detected in 1 

of 24 Type 4 wells (4 percent); the maximum detected concentration was 224 mg/L in Well 41217, 

east of any known contaminant plume. (Table E.2-3). Plate E-147 is an isoconcentration map of 

sulfate in Type 3 and 4 wells. 
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10 

11 

12 

13 

The magnitude of the elevated concentrations of sulfate in the Plant 6, and waste storage area A 
plumes suggest that the Great Miami Aquifer groundwater quality has been adversely affected by site 

activities involving the use and storage of sulfuric acid. 

14 

15 

16 

. .  

E.2.4.11 Total Oreanic Carbon 

Total organic carbon (TOC) measures the concentration of all organic compounds present in the 19 

groundwater. The TOC includes humic and fulvic acids commonly found in groundwater. W 

21 

TOC has a 95th percentile background concentration of 2.23 mg/L and background values that range P 

from 1.0 to 4.25 mg/L (Table E.0-1). Plate E-148 is an isoconcentration map of TOC in Type 2 

the maximum concentration was observed in South Plume C in Well 2094 at 49 mg/L (Table E.2-1). 

Plate E-149 is an isoconcentration map of TOC in Type 3 and 4 wells. 

in 18 of 80 Type 3 wells (23 percent). The maximum Concentration of 140 mg/L was observed in the 

Plant 6 plume in Well 3064 (Table E.2-2). Five of 23 Type 4 wells (22 percent) had elevated 

23 

wells. TOC was detected at above-background concentrations in 23 of 146 Type 2 wells (16 percent); a 

25 

26 

Elevated TOC was detected 27 

28 

29 

detections of TOC with a maximum concentration of 9 mg/L in Well 4398 (Table E.2-3). 30 

31 

Elevated detections of TOC in multiple adjacent Type 2 and Type 3 wells in the Great Miami Aquifer 32 

suggest that groundwater quality has been affected by site activities. 
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1 

6 1  u0 
E.2.4.12 Total organic baloeens 
Total organic halogens) analysis is a measurement of the concentration of all halogenated organic 2 

compounds present in groundwater. 3 

A 

.. 

TOX has a 95th percentile background concentration of 0.052 mg/L and background values that range 5 

from 0.012 to 0.12 mg/L (Table E.0-2). Plate E-I50 is an isoconcentration map of TOX in Type 2 6 

wells based on the 1993 data set. TOX was detected at above-background concennations in 10 of 152 7 
._- - 

Type 2 wells (7 percent). Two isolated detections with concentrations two times background were 8 

observed (Table E.2-l), one in South Plume B in Well 2391 (0.110 mg/L) and one in Well 2050 

(0.120 mg/L), which is located outside the FEW Great Miami Aquifer plumes. 

9 

10 

11 

TOX was detected at above-background concentrations in 6 of 83 Type 3 wells (7 percent). The 12 

maximum detection was 0.210 mg/L (Table E.2-2) in Well 3679 upgradient of the site. TOX was 

detected at above-background concentrations in 4 of 24 Type 4 wells (17 percent), with a maximum 

13 

14 

concentration of 0.067 mg/L (Table E.2-3) in Well 401 1 in the waste storage area A plume. 15 

16 

Five wells in the Great Miami Aquifer had isolated concentrations of TOX that were greater than or 17 

equal to two times the background concentration. This would suggest that site activities may have 18 

affected the TOX concentrations in the groundwater. However, due to the low number of elevated 19 

detections, they may only represent natural variability in the background concentration. x )  

21 

E.2.4.13 Total Oreanic Nitrogen P 

The total organic nitrogen (TON) analysis detects nitrogen present in forms such as ammonia and n 

amines, but does not detect nitrogen present in groundwater as nitrate or nitrite. 24 

a 

TON has a 95th percentile background concentration of 0.9 mg/L and background values that range 

above-background concentrations in 7 of 152 Type 2 wells (5 percent); the maximum concentration 

was detected in Well 2549 in South Plume B at 3.15 mg/L (Table E.2-1). Plate E-151 is an 
isoconcentration map of TON in Type 2 wells based on the 1993 data set. 

24 

from 0.075 to 2.75 mg/L (Table E.0-2). TON was detected in unfiltered groundwater samples at 27 
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An elevated concenbation of TON was detected in 1 of 82 Type 3 wells (1 percent) at a concentration 

of 3.2 mgL (Table E.2-2). and 10 of 25 Type 4 well samples (maximum of 2.01 mg/L). Elevated 

concentrations of TON were not detected in 24 Type 4 wells (Table E.2-3). 

Five isolated, above-background detections of TON were observed in groundwater samples from the 

Great Miami Aquifer. Two of these were located witbin waste storage ara A plume, one in the 

South Plume A, and two in South Plume B. The well locations suggest that the elevated 

concentrations of TON are a result of site activities. 

E.2.4.14 Total Kieldahl Nitrogen 

Total Kjeldahl Nitrogen 0 measures nitrogen in the tri-negative valance state after ammonia has 
been removed. The measurement will detect nitrogen compounds such as amines, but it will not 

detect nitrogen present in groundwater as nitrate, nitrite or ammonia. Tables E.2-1, E.2-2, and E.2-3 

present the summary statistics for Great Miami Aquifer groundwater based on the 1993 data set. 

TKN has a 95th percentile background concentration of 3.30 mg/L in unfiltered groundwater and with 

background values that range from 0.1 to 4.74 mg/L (Table E.0-2) 
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Plate E-152 is an isoconcentration map of TKN in Type 2 wells. TKN was detected at above- 

background concentrations in 7 of 136 Type 2 wells (5 percent). The maximum concentration was 

detected in the waste storage area A plume in Well 2022 at 8.5 mg/L (Table E.2-1). 

Four of 76 Type 3 wells (5 percent) contained concentrations of TKN at above-background levels 

, (Table E.2-2). The maximum concentration in Type 3 well samples was also observed in the waste 

storage area A plume (Well 3037, 27 mg/L). Elevated concentrations of TKN were detected in 

groundwater samples collected from 2 of 22 Type 4 wells (9 percent) with a maximum concentration 

of 4.63 mg/L (Table E.2-3). 

All elevated concentrations of TKN in Type 2, 3, and 4 wells were detected in samples from isolated 

wells. Only two wells yielded TKN concentrations greater than two times background. The elevated 

concentrations of TKN are probably due to naturally occurring variability in the background 

concentration. 
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F.l.O AIR QUALITY MODELING 

3 

4 
_. - - - - . - -- - - - -  

F.l.l OBJECTlVE S 
- _ _  -- 

Aspart of thebaseline risk assessment for Operable Ukt  5 of the Femald Environmental 5 

Management Project (FEMP), an analysis of the transport of contaminants through the air pathway 

was conducted to estimate its impact on the environment. This section describes the methods used 

and the results of the analysis. 
- 

The objective of the air pathway analysis was to determine maximum annual concentrations at 

receptors located within the FEMP boundary (on-property), at or beyond the FEMP boundary (off- 
property), and at discrete receptors. Annual concentration calculations were based on air dispersion 

modeling that used on-propeq meteorological data and the resuspension of erodible surface soil 

particles and the release of radon gas from individual source terms. The wind erosion potential for 

each subunit was dependent on surface soil conditions, vegetative cover, meteorological conditions 

and conceptual model scenarios. Radon gas potential was dependent on radium-226 activity levels in 

surface soil. e 
F. 1.2 TECHNICAL APPROACH 

The technical approach required several steps in order to determine airborne contaminant 

concentrations. The first step included the identification of contaminant sources of Operable Unit 5 

and the quantification of source terms. Next, a conceptual model was developed which identified 

exposure points that would be at risk from airborne contaminants through an air pathway. Once 

identified, a U.S. Environmental Protection Agency @PA) regulatory air dispersion model was 

selected that would estimate concentrations from a defined source to an exposure point via the air 

pathway. Whenever possible, on-site data was used in the air dispersion modeling process. 

However, when on-site data was not available, conservative assumptions were made so as not to 

underestimate the impact on air quality from Operable Unit 5 sources. A receptor grid was generated 

in accordance with protocol ktablished by the Risk Assessment Work Plan Addendum (DOE 1992) 

and subsequent supplemental guidance issued as draft policies (in this case "Particulate Dispersion 

Modeling"), and incorporated suggested exposure point locations defined in the conceptual model. 

Emission rates were calculated in accordance with current and future land-use conditions of the FEW 
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facility and with EPA guidelines described in "Rapid Assessment of Exposure to Particulate Emission 

from Surface Contamination Sites" (EPA 1985). 

F. 1.2.1 ConceDtual Model 

The purpose of the conceptual model is to identify exposure points that would be susceptible to 

airborne contaminants through an air pathway. Essentially, maximum on- and off-property 

concentrations were calculated through air dispersion modeling which accounts for inhalation and 

ingestion effects on these exposure points. 

The conceptual model assumed two land-use scenarios, current and agricultural. The current land-use 

scenario assumed a reasonable vegetative cover of 85 percent exists over the present surface soil areas 

not covered by buildings, concrete, asphalt or gravel. The model assumes no remediation of 

Operable Unit 5 has taken place. The agricultural scenario accounts for normal farming practices 

throughout the year and assumed an annual vegetative cover of 50 percent. 

3 

4 
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F. 1.2.2 Meteorological Data 16 

a Five meteorological parameters: wind speed, wind direction, ambient air temperature, atmospheric 

stability and vertical mixing heights were used as input for the air quality modeling of Operable 18 

Unit 5. All parameters, with the exception of vertical mixing heights, are measured directly at the 19 

FEMP's on-site meteorological tower. Vertical mixing heights were calculated from atmospheric m 

sounding data compiled twice daily, from the National Weather Service (NWS) in Dayton, Ohio (see 
Table F. 1-1). The N W S  office in Dayton was selected because it was the closest source of 

21 

P 

atmospheric sounding data to the FEMP facility. It was assumed that atmospheric conditions 

recorded at the N W S  Dayton office would best represent the conditions at the FEMP facility. 

23 

2A 

25 

Wind speed, wind direction and ambient air temperature data are measured at the FEMP 
meteorological tower at a height of 10 meters. The atmospheric stability category is derived from 

direct measurements of the standard deviation of the horizontal wind direction (sigma-theta) during 

the daytime and the low-level temperature difference (delta-") at night. These procedures are in 

accordance with EPA methods for estimating Pasquill stability categories in terms of the standard 

temperature difference is calculated'from air temperature recorded at the 60- and 10-meter levels. 

26 
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The ambient air temperatures measured at the FEMP meteorological tower and the temperatures used 

in the air dispersion modeling as a function of atmospheric stability categories A through F are given 

in Table F. 1-2. Assignments of temperatures to stability categories were made in accordance with 

EPA recommendations (199%). These recommendations suggest that the annual average maximum 

-diily temperatures-beassigned to the Ai-B, and C stabilivcategories; &-&I average temperature be 

assigned to the D stability category; and apnual average minimum daily temperature be assigned to 

- _ _ _  - 

- .  
the E and F categories. 

- 

The format of the meteorological data required by the Industrial Source Complex Long-Term 

Version 93109 (ISCLT2) model is in the form of the STability ARray (STAR) program output. The 

STAR program output is a statistical meteorological data summary which gives the joint frequency 

distribution of six wind-speed classes by 16 wind sectors (Le., north, north-northeast, northeast, etc.,) 

by six atmospheric stability categories (A through F). The STAR data used in the air dispersion 

modeling for Operable Unit 5 was a composite of five years of on-site meteorological data from 1987 

through 1989, 1991 and 1992. The 1990 annual period was not used because of an unacceptable data 

recovery rate. 

The six wind-speed classes are defined as 1 to 3 miles per hour (mph); 4 to 7 mph; 8 to 12 mph; 

13 to 18 mph; 19 to 24 mph; and greater than 24 mph. Calm winds are wind speeds less than 1 mph 

.with a variable wind direction. To account for the calm winds measured at the FEW meteorological 

tower, the frequency of occurrence of calm winds were equally divided among the 16 wind direction 

sectors and added to the 1 to 3 mph wind-speed class. 

According to meteorological wind data measured and recorded at FEMP facility, the prevailing wind 

direction blows from the west-southwest to the east-northeast. 

F. 1.2.3 Air DisDersion Model 

Annual average concentrations were determined by the EPA’s computerized air dispersion model, 

ISCLT2. This model was recommended for use by the U.S. Department of Energy (DOE) in the 

Risk Assessment Work Plan Addendum (DOE 1992). Another air dispersion models that was 

applicable to the air transport analysis of Operable Unit 5 was EPA’s Fugitive Dust Model. 

However, a major limitation to this model is its inability to compute concentrations at receptors 

greater than 500 per run, whereas, ISCLT2 can compute concentrations at 10,OOO grid and discrete 
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receptors. Since the total number of receptors used in the Operable Unit 5 air dispersion modeling 

was 5293, ISCLT2 was selected as the most appropriate air dispersion model to use. 

The ISCLT2 model was designed by the EPA for assessing the air quality impact of emissions at 

user-selected receptors from a variety of sources. It incorporates a steady-state Gaussian plume 

equation that is applicable for flat or gently rolling terrain. The ISCLT2 model calculates annual 

average concentrations due to airborne emissions at user-selected receptors, based on sector averaged 

statistical wind summaries known as STAR. The user is required to select from single or multiple 

point, area or volume sources as input to the model. Input data also includes emission rates from the 

sources; location and configuration of sources; statistical summaries of wind speed, wind direction 

and atmospheric stability; and locations of receptors of inmest. Other input options used in the 

modeling are shown in Table F. 1-3. 

The ISCLT2 model defines sources as any point@, area or volume that have the potential to emit 

emissions. Due to the configuration of the Operable Unit 5 sources, the "area source" designation 

was selected to best represent the source types. 

One limitation of the ISCLT2 model is its inability to cal-culate ground-level concentrations from 

irregularly shaped area sources. Therefore, the user is required to break down each irregularly 

shaped source into a series of squares that would best approximate the square area of that source 

@PA 1992a). Section F.1.3 describes in detail the procedure for defining the source areas. Figures 

F. 1-1 through F.1-4 illustrate the breakdown of source squares for the four classification of sources. 

Tables F. 1-4 through F. 1-7 list the coordinates of the source squares for each contaminant class 

evaluated in the Operable Unit 5 air dispersion modeling process. 

F. 1.2.4 ReceDtor Network 

A receptor is defined as a user-selected point at a given distance from a source or origin. On- and 

off-property receptors are determined by the fenceline surrounding the FEMP facility. A series of 

receptors around a source is commonly referred to as a "receptor grid" and may be expressed in polar 

or Cartesian coordinates. 

The air pathways analysis for Operable Unit 5 used a 86 x 61 receptor grid (i.e., the number of 

receptors along the north-south axis and the number of receptors along the east-west axis) with 
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50-meter spacing between each receptor. The origin of the receptor grid was located a tka t e  P1 

Coordinates; 482,752.690 feet (north) and 1,376,778.760 feet (east) and 578.941 feet (ekvation) (see 

Figure F. 1-5). 

__ 
Discrete receptors-were used in the air trariSport analysis-to calculate for concentrations at-Sensitive 

locations. Discrete receptors consisted of Crosby, Morgan, Elda, and St. John’s Elementary Schools, 

Ross Country Day Nursery School, Ross Middle and High Schools, Knollman dairy farm, two 
lo&tions east and south of the FEMP along the Great Miami River, one along Paddys Run Road and 

one near the Village of Fernald. These sensitive receptors are illustrated in Figure F. 1 4 .  

- _ _  - 

F. 1.2.5 Modeline Protocol 

The air quality modeling protocol used for risk assessment studies at the FEMP facility is outlined in 

the draft Particulate Dispersion Modeling policy. Some of the factors addressed in the modeling 

protocol were terrain description, receptor heights, meteorological data and dispersion options. Not 

listed in the protocol are the methods by which to calculate emission factors and radon flux rates; 

these are described in Section F.1.3. 

@ F.1.2.5.1 Terrain Description - 
-Terrain description at the FEMP facility was based on site visits and a survey of U.S. Geological 

Survey topographic maps (Southeast Quadrangle, revised 1981) which show the topographic 

characteristics surrounding the FEMP facility to be generally flat. 

F. 1.2.5.2 Receuto r Heights 

Ambient air concentrations were estimated at receptors with heights of 1.5 meters (flagpole 

receptors). This flagpole receptor height simulates the risk of inhaling respirable particulates (particle 

diameters less than 10 pm) through the mouth or nose. 

F. 1.2.5.3 Meteorological Data 

Whenever possible, on-site meteorological data was used in the air dispersion modeling. This data 

consisted of ambient temperatures and STAR data which incorporate frequency of wind speed 

direction with stability classes. Due to the lack of proper equipment at the FEMP, upper air 

meteorological data used to calculate mixing heights was obtained from the N W S  in Dayton. 
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F.1.2.5.4 DisDersion ODtions 

Dispersion options are internal switches inherent to the ISCLT2 model. These switches account for 

source type, type of receptor grid, averaging period for meUmrological input, averaging period and 

calculation mode. Table F. 1-3 summarizes the dispersion options used in the ISCLT2 modeling of 

Operable Unit 5 sources. 

F. 1.2.5.5 Emission Rates 

Wind erosion emission rates were calculated according to methods described in Rapid Assessment of 

Exposure to Particulate Erhission from Surface Contamination Sites (EPA 198%). Emission rate 

calculations were based on the erosion potential of surface soil particles of each source, except for 

radon sources. The wind erosion emission rate for a source is defined as either having "unlimited" or 

"limited" potential. Essentially, sources that have continuous vegetation growth or where surface soil 

has crusted are classified as having limited erosion potential. Conversely, surface soil that is loose, 

fine or sandy has a high potential for erodibility and is classified as having an unlimited erosion 

potential. In the air dispersion modeling for Operable Unit 5, emission rates were calculated using 

procedures applicable to both limited (applicable to current scenario conditions) and unlimited 

(applicable to agricultural scenario conditions) erosion methods because the conceptual model suggests 

an 85 and 50 percent vegetative cover, respectively. Emission rate calculations are found in 

Attachment F. 1 .I. 

Because radon is a gas it does not adhere to soil particles similar to the other contaminants examined. 

Therefore, it is not emitted from a source by the same methods described above for wind erosion. 

Instead of calculating wind erosion emission rates, separate flux rates were calculated for radon. Flux 

rates were determined in accordance with methods described in the Nuclear Regulatory Commission 

(NRC) publication, Radon Attenuation Handbook for Uranium Mill Tailing Cover Design 

(NRC 1984). 

The following equation was used to calculate radon flux rates from bare soil. It shows the 

relationship between radium concentration and flux rates. 
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.) where: 

R = radium concentration @Ci/g) 

I 

1 

3 

Pt = dry bulk density (g/cm3) 4 

E = radon emanation coefficient (unitless) 5 

Xt = thickness of tailings (cm) 8 

- ._ 
b 

- _. __ - x = radiological decay constant for radon (sec-') - - - -. - - - _ -  
DC, = radon diffusion coefficient (cm2/s) 7 

9 

10 

11 
- 

_. - Flux rate calculations for all radon sources relative to-Operable Unit 5 can be found in- 

Attachment F. 1 .II. 12 

13 

F.1.2.5.6 Variable Emission Rate 14 

ISCL'I2 allows the user to vary source emission as a function of wind speed. 
shown that the surface wind speed must reach a critical threshold speed before resuspension will 

occur. The wind erosion of exposed surface areas begin at a threshold wind speed in excess of 

EPA field studies have 15 

16 

17 

5.4 meters per second (m/s) or approximately 12 miles per hour (mph) at 15 cm above the surface 18 

(EPA 1985a). The model calculations made for the resuspension of surface soil particles assumed 19 

emissions to only occur when the surface wind speed exceeded 5.4 m/s. e m 

21 
- 

F. 1.3 SOURCE TERM DETERMINATION P 

F.1.3.1 Source areas 23 

Operable Unit 5 source areas were defined into four classifications: radiological, inorganics, organics 

and radon. Each classification, except for radon, consisted of a list of site-specific contaminants of 

concern (COC). Analytes which showed the highest frequency of occurrence in soil were selected 

radiological analytes, uranium-238 appeared in many of the soil samples analyzed. It was therefore 

assumed that the area of contamination of all other radiological analytes are of equal or lesser area 

than uranium-238. Once an analyte was selected to represent the distribution of other analytes in that 

24 

2s 

Y 

from each COC list to initially define source areas. For example, within the classification of n 

28 

29 

)o 

31 classification, a screening level was determined for that analyte. 

n 

33 Methods of determining screening levels differ from classification to classification. For example, 

screening levels for radiological analytes were based on a value of 50 mg/kg for total uranium in soil 

established by the NRC, EPA and DOE (WMCO 1988, 1990). Inorganic and organic screening 

levels were derived by methods described in Risk Assessment Guidance for Superfund (RAGS), 

34 

3s 

36 

Vol. 1 (EPA 1989) and modified with commercial and industrial equations to account for an n 
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- L g'( 
inhalation pathway. The radon screening level was derived from the "Standards for Management of 

Uranium Byproduct Materials Pursuant to Section 84 of the Atomic Energy Act of 1954," Subpart D, 
Section (2)i (EPA 1993). 

After a representative analyte and corresponding screening level have been identified for each 

classification (i.e. radiological, inorganics, organics and radon), the extent of contamination 

surrounding each soil sample was estimated. No quantitative value or procedure exists that relates the 

degree of con tamination to the extent of contamination around a sample. Therefore, it was assumed 

that 960 square meters (31 meters per side) surrounded each soil sample that exceeded screening 

levels. This assumption was based on the minimum distance needed so that one area of contamination 

around a sample would meet but not overlap another area of con- on. . .  

Those samples with areal contamination assumed around them were then grouped. This grouping was 

first by concentrations and then by location with other samples. For example, if four samples all had 

the same concentration and were collocated, the samples were grouped into a single square with a 

total area equal to the four individual areas combined. Conversely, if a sample had a significantly 

higher concentration than those surrounding it, the sample was analyzed as a single source with a 

minimum area of contamination of 960 square meters. These source squares for each classification 

are illustrated in Figures F. 1-1 through F. 1-4. 
- 

F. 1.3.1.1 Radioloeical 

Analyzed surface soil samples and borings taken at the F E W  facility revealed that uranium-238 had 

the highest frequency of occurrence of all the radionuclides. Therefore, uranium-238 was chosen to 

represent the extent of contamination of all radiological analytes. Examination of the surface soil data 

revealed that in general, areas with high in-soil uranium-238 concentrations also showed high 

concentrations of other radiological analytes. 

Because the areal coverage of uranium-238 is so large, screening levels were developed to identify 

significant areas of contamination. Because of the variability in the amount of natural uranium found 

around the FEMP facility, no single background value or screening level had been established. 

However, EPA and DOE had agreed upon 50 mg/kg as an acceptable level for total uranium to begin 

cleanup activities (WMCO 1988, 1990). However, the 50 mg/kg accounts for total uranium by mass 
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and must be converted to an activity level in pCi/g for uranium-238. Conversion from mass of 1 

@ natural uranium to activity of uranium-238 is described in the following procedures. 

The conversion of mass to activity requires use of the fundamental relationship between the number of 

radioactive atoms; which is related to-mass, and the radioactive decay Constant: 

2 

3 

1 
_ .  - 

5 

1. Number of atoms in a given mass of uranium: 
- -  - . . .  

where: 

- - fi 
6.0221367 x ld3 = 
M w  - - - 

10 

11 

12 

13 

number of atoms in "M" milligrams of sample for a particular 14 

nuclide "i." 15 

isotopic fraction for a particular nuclide "i," atom percent/lOO. 16 

mass of constituent of interest (mg) 

Avogadro's number, atomdmole. 11 

2. Activity from number of atoms in pCi: 
- 

A, = Wl 
3.7 x 10'~ (atoms/sec) / (Ci x c~,/~co 

where: 

6 

1 

-8 

9 

gram atomic weight. 
238.0289 grams/mole fbr natural uranium. 

3.7 x 10'0 = 

activity in pCi for a particular radionuclide "i." 
radioactive decay constant, second" 

ll? 

TIP 

T,, = radioactive half-life, seconds 
curie in disintegrating atoms per second per curie. 

The values for the different uranium nuclide parameters are summarized below: 
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Gram Atomic Composition of 
Uranium Radioactive Decay Constant, Weight Natural Uranium 
Isotope Hal f-Lifea (h, seC-9 (gram/mole) in Atom 

Uranium-235 7.038 x 108 y 3.121 x lVl7 235.043928 0.720096 

Uranium-238 4.468 x 109 y 4.916 x lW1* 238.050788 99.2745 96 

Uranium-234 2.445 x I d  y 8.983 x 234.040951 0.0055 96 

Uranium-236 2.3415 x lo7 y 9.3805 x 236.04556 0% 

- Natural 
Uranium - 238.0289 100% 

Xocher, D. C., 1981, "Radioactive Decay Data Tables," U.S. Dept. of Energy, Technical 
Information Center, DOE/TIC-11026. 
bWalker, F. W,. et al., 1984, "Chart of the Nuclides," 13thEdition, General Electric 
Company (Nuclear Energy Operations), San Jose, CA. 

These constants give the following conversions: 

pCi/milligram 
Uranium Isotope 100% Isotope Natural Uranium 

Uranium-234 6.247 x 106 - 3.379 x 162 
Uranium-235 2.161 x I d  1.536 x 10' 
Uranium-236 6.468 x 104 0 
Uranium-238 3.361 x 162 3.337 x 162 
Natural Uranium I 6.869 x 162 

From this conversion factor, a 50 mg/kg value for mass of total uranium converts to a screening level 

of approximately 16 pCi/g for uranium-238. 

This screening level was compared to activity levels of uranium-238 in surface soil samples 

(0-6 inches) extracted for the FEW facility to determine which samples exceeded 16 pCi/g. Samples 

that exceeded the screening level for uranium-238 were determined to be radiological sources. A 
31-meter square, using the sample location as the center of the square, was used to approximate the 

extent of surface soil contamination around individual samples. Samples were grouped according to 

methods described in Section F.1.3. 
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- 
F.1.3.1.2 Inoreanics 

Unlike the radionuclides, no single inorganic contaminant was able to define the area of surface soil 
contamination. Therefore, by combining surface soil samples (0-6 inches) for arsenic and beryllium, 

a composite source area was defined to represent the extent of contamination for all inorganics of 

concern. Screening levels for arsenic and beryllium were determined by-metho-ds described in the- 

RAGS (EPA 1989) and modified with commercial and industrial equations to account for an 
inhalation pathway. The modifications increased the conservativeness of the screening levels that 

were produced by the calculations. 

-___ 

- 

The screening level for arsenic was 0.097 mg/kg and 0.040 mg/kg for beryllium; however, a majority 

of the in-soil concentration positive hits analyzed for arsenic and beryllium exceeded the screening 

level and were determined to be sources of emissions. As given above for the radiological analytes, a 

31-meter square, using the sample location as the center of the square, was used to approximate the 

extent of surface soil contamination around that sample. Samples were grouped according to methods 

described in Section F.1.3. 

.- .- 
F.1.3.1.3 Organics 

The organics were divided into three groups, volatile organic anal-, semivolatile organic analytes 

and polychlorinated biphenyls. From a list of site-specific COO, four organic chemicals were 

selected to have the highest frequency of occurrence in soil throughout the site. These organics were 

benzo(a)anthracene, Aroclor- 1254, methylene chloride and tetrachloroethene. Sources were 

determined by comparing soil concentrations to screening levels for each of the four organics 

analyzed. These screening levels are benzo(a)anthracene, 0.155 mg/kg; Aroclor-1254, 0.022 mg/kg; 

methylene chloride, 22.7 mg/kg; and tetrachloroethene, 237 mg/kg. It was determined that soil 
samples that exceeded screening levels for Aroclor 1254, methylene chloride and tetrachloroethene 

were the same samples that exceed benzo(a)anthracene screening levels. Therefore, 

benzo(a)anthracene sources were used to be representative of sources for all the organic chemicals of 

concern. Screening levels for the organics were determined by methods described in the RAGS, 
Vol. 1, Part B and modified with commercial and industrial equations to account for an inhalation 

pathway. The modifications increased the conservativeness of the screening levels. 
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A 3 1 -meter square, using the sample location as the center of the square, was used to approximate the 

extent of surface soil contamination around that sample. Samples were grouped according to methods 

described in Section F.1.3. 

F. 1.3.1.4 Radon 

Radon is a radioactive gas that emits from the natural decay of radium (Ra-226). Therefore, radon 

sources were deterrmned ' by evaluating soil activity levels of radium at a depth interval between the 

surface and 6 inches. A screening level of 5 pCi/g was suggested for radium in soil concentrations. 

This screening level was derived from the "Standards for Management of Uranium Byproduct 

Materials Pursuant to Section 84 of the Atomic Energy Act of 1954", Subpart D, Section (2)i 

@PA 1993). 

A 3 1 -meter square, using the sample location as the center of the square, was used to approXimate the 

extent of surface soil contamination around that sample. Samples were grouped according to 

methods described in Section F. 1.3. 

F. 1.3.2 Source Concentratioqj 

Two methods were used to determine source area concentration or activity levels. First, if the 

number of samples within a source group for any classification (Le., radiological, inorganics, 

organics and radon) was greater than seven samples, then a statistical analysis was performed on the 

sample set for each analyte to determine the 95 percent upper confidence level (VU)  for each source 

group. Second, if the number of samples within a source group were less than seven, then the 

maximum concentration for each analyte was selected. 

F. 1.4 MODELING RESULTS 

This section summarizes &e results from ISCLT2 modeling of Operable Unit 5 ,  using the input 

parameters and methods previously mentioned. The post-processing of wind erodible particulate 

model results with source concentration data resulted in annual average contaminant-specific air 

concentrations at on-property, off-property and discrete receptors. Radon was the only contaminant 

modeled directly by the ISCLT2 model. Maximum annual ambient air concentrations were calculated 

at a flagpole receptor height of 1.5 meters which represents the breathing level for human exposure 

through inhalation. 
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F. 1.4.1 Wind Erodible Particulate Modeline Results 
ISCLT2 air dispersion modeling for Operable Unit 5 produced dispersion factors at all receptors, 

based on emission rates from sources with either a limited or unlimited erosion potential. These 
dispersion factors were post-processed with source concentrations for each contaminant. The result 

was contaminant-specific ambient air concentfations at each receptor.. Tables F. 1-8 through F. 1-10 

reflect modeling results based on model input parameters relevant to the current scenario. Table 

F. 1-8 shows locations and chemical-specific maximum annual conmtrations at on-property receptors. 

@ 

__ - - 

~ Table F. 1-9 shows chemical-specific maximum annual concentrations and corresponding locations for 

off-property receptors. Table F.l-10 illustrates maximum annual concentfations at each of 11 discrete 

receptors for each contaminant of concern. 

Tables F. 1-1 1 through F. 1-13 reflect air dispersion model results based on model input parameters 

relevant to the agricultural scenario. Table F. 1-1 1 shows locations and contaminant-specific 

maximum annual concentrations at on-property receptors. Table F.l-12 shows contaminant-specific 

maximum annual concentrations and corresponding locations for off-property receptors. Table F. 1-13 

illustrates maximum annual concentrations at each of 11 discrete receptors for each contaminant of 

concern. 

- 
In general, maximum annual on-property concentrations O C C U K ~ ~  at receptors located within the 

eastern third of the production area. Maximum annual off-property concentrations were calculated to 

occur at receptor locations along the eastern fenceline of the FEMP. 

F. 1.4.2 Radon Modeling Results 

Radon modeling results at on-property, off-property and discrete receptors are listed in Tables F. 1-8 

through F. 1-13. Radon air dispersion modeling results were based on radon flux rates calculated by 

methods described in section F.1.2.5.5 and Attachment F.1-II. In general, maximum radon 

concentrations from air dispersion modeling occur at on-property receptors located in the northeast 

corner of the production area and at off-property receptors located along the eastern fenceline of the 

FEMP facility. The maximum radon concentrations from modeling only account for Operable Unit 5 
radon sources. Major contributors to radon emissions like the K-65 silos were not considered. In 
addition, radon emissions from the radioactive decay of elements other than radium-226 were not 

evaluated. Table F.l-14 shows a comparison of radon concentrations collected at air monitoring 

stations around the FEMP facility to ISCLT2 air dispersion modeled results at receptors located at the e 
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monitoring stations. The comparison shows that the air monitoring station concentrations are 2 to 

3 orders of magnitude higher than the ISCLT2 model results. This difference can be attributed to 
emissions from sources other than Operable Unit 5 and the decay of elements other than radium-226. 

In addition, radon emissions from Operable Unit 5 sources that were below the screening level of 

5 pCi/g were not considered in the modeling results, but did contribute to the concentration at the air 

monitors. 

F.1.5 SUMMARY 

As part of the baseline risk assessment for Operable Unit 5 ,  an analysis of the transport of 

contaminants through the air pathway was conducted to estimate its impact on the environment. The 

analysis used the EPA’s regulatory air dispersion model, ISCLT2, to estimate annual concentrations at 

receptor locations, defined in the conceptual model scenarios from contaminated source areas. 

Whenever possible site-specific data was used in the air dispersion modeling process. However, 

when on-site data was not available, conservative assumptions were made so as not to underestimate 

the impact on air quality. Modeling results estimated maximum annual on-property concentrations to 

occur at receptors within the production area, specifically in the northwestern and eastern portions. 

Maximum annual off-property concentrations occurred at receptors located just east of the production 

area, along the eastern boundary of the FEW. - 
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TABLE F.l-1 

COMPOSITE MIXING HEIGHIS* IN METERS USED IN ISCLT MODELING FOR FEMP 

- _ _  - -  - - - . . . WindSpeed.Clas_ -. . - 

stability 
Class 1 2 3 4 5 6 

A 1823 

B 1215 

~ 

C 1215 

D 1215 

E SO00 

F SO00 

. .- 

I' 0 

1991 - -  

1327 

1327 

1327 

so00 

So00 

179 1 1695 1629 2313 - -  

1194 1130 1086 1542 

1194 1130 1086 1542 

1194 1130 1086 1542 

SO00 SO00 so00 SO00 

SO00 so00 so00 SO00 

*Obtained from National Weather Service, Dayton, Ohio, from 1987 through 1989, 
1991, and 1992. 
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TABLE F.l-2 

COMPOSITE AMBIENT AIR TEMPERATURE' IN DEGREES KELVIN 
USED IN ISCLT MODELING FOR FEMP 

Stability Class 

A B C D E F 

290 289 288 283 283 . 283 

*Obtained from on-property meteorological data collected from 1987-1989, 
1991, and 1992. 
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TABLE F.1-3 

DISPERSION OPTIONS USED IN ISCLT MODELING 
OF OPERABLE UNIT 5 FOR FEMP 

_ -  - - -  - - - -  - -  - - -  - - -  

Source Type Area 

Dispersion Mode Rural 

- Calculation Mode Concentration 

Building Downwash None 

Flagpole Receptors 1.5 Meters 

Discrete Receptors YeS 

Gravitational Setting YeS 

Variable Emissions YeS 

Receptor Grid Type Cartesian 

Discrete Receptor Grid Type Cartesian 

Meteorology Input Annual STAR Summary* 

Terrain Type Flat 

Averaging Period Annual 

*Composite of annual on-property meteorological data for years 
1987-1989, 1991 and 1992. 
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TABLE F.1-4 

RADIOLOGICAL SOURCE COORDINATES+ 
USED IN ISCLT2 AIR TRANSPORT MODELING FOR OPERABLE UNIT 5 

~ 

X-coordinate Y-coordinate 
Source (meters) (meters) (meters) 

SGl-1 1050 -950 

SG2-1 950 -900 

SG2-2 

SG2-3 

SG2-4 

SG2-5 

SG2-6 

SG2-7 

SG2-8 

SG3-1 

SG4-1 

SG4-2 

SG5-1 

SG5-2 

SG5-3 

sG6-1 

SG7- 1 

SG7-2 

SG7-3 

SG74 

1050 

1150 

1050 

1225 

lo00 

850 

650 

1100 

800 

800 

750 

750 

900 

1500 

1475 

1500 

1375 

1325 

1900 

-850 

-850 

-775 

-750 

-675 

-625 

-675 

-700 

-300 

-400 

-450 

-725 

-550 

-650 

-900 

-700 

-950 

-600 

-850 

91 

46 

61 

61 

91 

31 

76 

76 

31 

107 

91 

46 

46 

61 

76 

31 

61 

46 

91 

107 

91 
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FEMP-OSRI-4 DRAFT 
June=. 1994 

TABLE F.14 (Continued) 

X-coordinate Y-coordinate Length 
Source (meters) (meters) (meters) 

~ . .. ~~ ~. -~ . ~. - ~ - - - -  .. - - . - . . . ~  . . . .- . .  -~ . - - . i675 -475 31 . - - - .~~ .. . . .~ . ~-~ ~ - SG8-2- 

sG9-1 1600 

sG9-2- - -950 ~ - -  
- -  - - -  

-600 

-1775 

91 

31 
- 

sG9-3 1875 -600 76 

SG9-4 1400 400 61 

SG10-1 1025 -350 46 

SG11-1 925 -275 31 

SG11-2 1125 -300 61 

SG12-1 1400 -275 31 

SG13-1 1500 -350 91 

SG13-2 1400 -200 107 

SG13-3 1300 -375 61 

SG14-1 1200 -150 76 

SG14-2 lo00 -225 91 

* Based on origin at State Planer coordinates 482,752.690 feet (North) 
and 1,376,778.760 feet (East) 
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TABLE F.1-5 

INORGANIC SOURCE COORDINATES* 
USED IN ISCLT2 AIR TRANSPORT MODELING FOR OPERABLE UNIT 5 

X-coordinate Y-coordinate 
Source (meters) (meters) (meters) 

SG1-1 

SG1-2 

SG1-3 

SG14 

SG1-5 

SG1-6 

SG2-1 

SG2-2 

SG2-3 

SG2-4 

SG2-5 

SG2-6 

SG2-7 

SG2-8 

SG3-1 

SG3-2 

SG3-3 

SG3-4 

SG3-5 

SG3-6 

SG3-7 

SG4-1 

SG4-2 

SG4-3 

SG4-4 

SG4-5 

POH\OU5-RIUM1-94-7\lunc 21. 1994 s:37pm 

1250 

1250 

1700 

1500 

1500 

1850 

925 

1050 

1050 

875 

800 

900 

1025 

1150 

900 

925 

950 

800 

800 

875 

700 

350 

525 

250 

425 

575 

-250 

-350 

-25 

-150 

-300 

+400 

-950 

-950 

-825 

-800 

-650 

-650 

-700 

-750 

-500 

425  

-300 

-350 

-250 

-150 

-500 

-575 

-550 

-450 

-725 

-700 

61 

91 

91 

61 

76 

31 

76 

76 

76 

91 

76 

122 

107 

76 

61 

107 

76 

61 

76 

46 

76 

107 

76 

46 

61 

107 
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-. 

. .  

6TO@, TABLE F.l-5 (Continued) 

X-Coordinate Y -Coordinate Length 
Source (meters) (meters) (meters) 

- S G M .  - . - 

SG4-7 

SG4-8 

SG5-1 

SG5-2 

SG5-3 

SG5-4 

SG5-5 

SG5-6 

sG6-1 

sG6-2 

sG6-3 

SG6-4 

SG6-5 

SG6-6 

SG7-1 

SG7-2 

SG7-3 

SG8-1 

SG8-2 

sG9-1 

sG9-2 

sG9-3 

-550- ~ - - 

450 

350 

750 

850 

1050 

1275 

1200 

1300 

1350 

1550 

1350 

1450 

1675 

1800 

175 

350 

375 

700 

1075 

1875 

1700 

1300 

.~ 

. -800 - - - _  

-850 

-lo00 

+50 

+ 100 

4- 100 

+ 50 

-100 

+ 275 

-800 

-750 

-925 

-950 

-1 150 

- 1450 

-100 

-150 

-275 

-1200 

-1750 

-875 

-550 

-550 

- - -  - -107 - - 

76 

31 

46 

76 

76 

46 

76 

31 

91 

91 

31 

107 

91 

122 

46 

61 

61 

76 

76 

107 

91 

107 

* Based on origin at State Planer coordinates 482,752.690 feet (North) 
and 1,376,778.760 feet (East) 
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FEMP-OSRI-4 DRAFT 
June23. 1994 

TABLE F.14 

ORGANIC SOURCE COORDINATES* 
USED IN ISCLT2 AIR TRANSPORT MODELING FOR OPERABLE UNIT 5 

X-coordinate Y-coordinate Length 
Source (meters) (meters) (meters) 

SG1-1 
SG1-2 
SG2-1 
SG2-2 
SG3-1 
SG3-2 
SG4-1 
SG5-1 
SG5-2 
SG5-3 
sG6-1 
sG6-2 
sG6-3 
SG7-1 

SG8-1 
SG8-2 
SGS-3 
SG8-4 
sG9-1 
SG10-1 

SG11-1 
SGll-2 

SGll-3 
SGll-4 
SG12-1 

SG12-2 

1150 
1725 
550 
800 

1050 
1075 
925 

1400 

1400 
1350 
1550 
1875 
1875 
1550 
1200 
1225 
1300 
1275 
1425 
1325 

925 
925 

990 
650 

200 
800 

-1650 
-1550 
-1350 
-lo00 
-950 

-725 
-925 
-925 
-725 
-625 
-700 
-850 
-500 
-150 

-75 
-175 
-325 
-500 
-325 
-550 

-600 

-400 

-400 

-500 

-200 
+ 100 

61 
76 

76 
76 

76 
91 
61 
30 
30 
30 
91 

122 

61 
122 
76 
76 

107 
61 
30 
30 

61 

61 

61 
76 

76 
122 

800554 @ * Based on origin at State Planer coordinates 482,752.690 feet (North) 
and 1,376,778.760 feet (East) 

. - ' > C .  

,\ , L . . .r 
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TABLE F.1-7 

RADON SOURCE COORDINATES* 
USED IN ISCLT2 AIR TRANSPORT MODELING MIR OPERABLE UNIT 5 

_ _ _ - ~  - - -  . _ -  - _ - -  ._ - - - - -  - - -  

X-coordinate Y-coordinate Length 
source (meters) (meters) (meters) 

1 

2 
.-  ~ 

3 

4 

5 

6 

7 

8 

9 

- .  
450 

950 

1100 

1075 

1025 

1450 

1850 

1850 

1900 

-725 

-900 

-725 

-625 

-350 

-200 

-950 

-900 

-825 

46 

46 

31 

31 

31 

31 

46 

46 

31 

~ 

* Based on origin at State Planer coordinates 482,752.690 feet (North) 
and 1,376,778.760 feet (East) 
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TABLE F.1-8 

DISCRETE RECJPTORS AND DISTANCE FROM O R I G d  
FOR OPERABLE UNIT 5 AT FEMP 

Discrete Receptors 
X-coordinate Y -Coordinate 

(meters) (meters) 

Crosby Elementary 

Morgan Elementary 

Elda Elementary 

St. Johns Elementary 

Ross Middlemigh School 

Ross County Day Nursery 

Knolmann Dairy Farm 

East-GMR 

South-GMR 

Paddy Run Road 

Fernald 

-1180 

-3200 

5360 

7130 

6145 

5575 

2150 

3 190 

1200 

1050 

1350 

-3140 

3 150 

1780 

4 5 0  

3300 

2225 

-1750 

-800 

-43 10 

-2560 

-3590 

* Origin located at State Planer coordinates 482,752.690 feet (North) and 
1,376,778.760 feet (East) 

., 30556 
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TABLE F.1-8 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS ' 
AT ON PROPERTY RECEPTORS 

- - - - - - -  
(CURRENT SCENARIO) 

- - -  _ _  - -- - - - -  _ _  - -- - 

Contaminant 
Location* 

m,Y) Concentration 

Radiologid @ci/m3> 

Cesium-137 

Neptunium-237 

Piutonium-238 

Plutonium-239/24 

Radium-226 

Radium-228 

Ruthenium-106 

Strontium-90 

Technetium-99 

Thorium-Total (ug/m3) 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium, Total (ug/m3) 

Uranium-234 

Uranium-2351236 

Uranium-238 

Radon 

Inorganics (ug/d) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

. .  

1150 

1200 

1150 

1150 

1600 

1 700 

lo00 

1200 

2000 

1550 

1150 

1700 

1150 

1150 

1150 

1150 

1150 

1500 

lo00 

lo00 

700 

1150 

1150 

700 

-850 

-550 

-850 

-850 

-250 

-500 

-500 

-550 

-750 

-850 

-850 

-500 

-850 

-850 

-850 

-850 

-850 

-200 

-450 

-450 

-700 

-750 

-750 

600 

. _ .  

5.10E-07 

3.20E-07 

1.80E-05 

1.80E-06 

4.80E-04 

7.20E-05 

1.10E-06 

9.80E-07 

2.60E-05 

1.30E-04 

2.20E-05 

9.90E-04 

2.50E-05 

5.00E-03 

1 SOE-03 

1 .20E-04 

1 .70E-03 

3.52E + 02 

I 

4.40E-03 

1.20E-05 

6.90E-06 

1.20E-04 

5.70E-07 

2.00E-06 
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June23, 1994 

Location* 
Contaminant m,Y) Concentration 

Calcium 

Chromium 

Cobalt 

Copper 
Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Volatiles/Semi-Volatiles~CBs (ug/m3) 

4,4’-DDE 

4,4’-DDT 

Alphachlordane 

Aroclor-1254 

Aroclor-1260 

Benzene 

- Benzo(a)anthracene 

Benzo (a)pyrene 

,..- ~ , -> ’ ’ .  
t; ~ , _. I 

PC?H\OUS-RIlBOl-9&nJ~e 21. 1994 5 ~ 3 8 ~  

lo00 

lo00 

1150 

1350 

1550 

lo00 

1550 

1400 

1150 

1150 

1150 

1150 

lo00 

1150 

1050 

1150 

1150 

700 

1150 

1300 

1200 

1300 

1050 

1200 

1300 

1300 

1450 

1450 

4 5 0  

-500 

-750 

-250 

-800 

-500 

-800 

4 5 0  

-750 

-750 

-750 

-750 

-500 

-750 

-300 

-750 

-750 

-600 

-750 

0 

-650 

-100 

-400 

-650 

-100 

-100 

-350 

-350 

5.40E-02 

9.00E-06 

4.70E-06 

1.9OE-05 

2.20E-07 

8 SOE-03 

3.80E-04 

1.20E-02 

4.40E-04 

4.50E-07 

4.80E-06 

1 BOE-05 

5.70E-04 

8.20E-07 

1.60E-03 

4.30E-06 

4.60E-04 

1 SOE-07 

1.10E-05 

1.10E-04 

4.10E-10 

3.10E-10 

5.80E-11 

1.60E-07 

3.80E-09 

3.10E-11 

2.1 OE-07 

2.40E-07 
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TABLE F.1-8 (Continued) 
' f g O @ ,  ' 

Contaminant 
Location* 

m,Y) Concentration 

.Bem(b)fluoranthane - - . 

B e m  @)fluoranthane 

Bis (2ethylhexyl)phthal ate 

Carbazole 

Chloroform 

Chrysene 

Dibenzo (a, h)anthracene 

Dieldrin 

Indeno( 1,2,34)pyrene 

Methylene chloride 

N-nitrosodi-n-propylamine 

N-nitrosodipheny lamine 

Octachlorodibenzo-pdioxin 

Octachlorodibemfuran 

Tetrachloroethene 

Trichloroethene 

1350.- - ~- 

1450 

1300 

1450 

1300 

1350 

1450 

1200 

1350 

1450 

1300 

1050 

1050 

1300 

950 

950 

-500- - - -2.20E-07- - 

-350 2.30E-07 

-100 1 SOE-08 

-350 3.00E-08 

-100 1.40E-10 

-500 1.20E-07 

-350 7.90E-08 

-650 1 .OOE-lO 

-500 8.70E-08 

-350 1 . N E 4 7  

-100 6.1OE-10 

-350 1 SOE-08 

-350 1.00E-11 

-100 7.8OE-12 

200 1.90E-02 

200 3.90E-02 

* Distance in meters from origin located at State Planer coordinates 482,752.690 feet 
(North) and 1,376,778.760 feet (East). 
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TABLE F.1-9 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS 
AT OFF PROPERTY RECEPTORS 

(CURRENT SCENARIO) 

Contaminant 
Location* 

KY> Concentration 

Radiologid @Ci/m3) 

Cesium-137 

Neptunium-237 

Plutonium-238 

Plutonium-239/24 

Radium-226 

Radium-228 

Ruthenium- 106 

Strontium-90 

Technetium-99 

Thorium-Total (ug/m3) 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium, Total (ug/m3) 

Uranium-234 

Uranium-235/236 

Uranium-238 

Radon 

Inorganics (ug/m3) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 
1. , *  .-e . 

I. , L' tl . " '  .;.< . 

2050 

2050 

2050 

2050 

2050 

2050 

1250 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

-750 

-650 

-900 

-800 

-300 

-550 

400 
-750 

-800 

-850 

-750 

-550 

-550 

-800 

-800 

-800 

-800 

-200 

-800 

-800 

-800 

-800 

-800 

-800 

9.50E-08 

1 SOE-08 

5.10E-07 

1.70E-07 

4.60E-05 

3.30E-05 

3 SOE-08 

6.40E-07 

1.90E-05 

1.20E-05 

3.40E-06 

4.50E-04 

8.80E-06 

5.60E-04 

2.80E-04 

1 SOE-05 

2.00E-04 

8.21E+00 

1.80E-03 

3 SOE-06 

2.20E-06 

2.40E-05 

2.50E-07 

1.00E-06 

PGH\OUS-RI\D-OI-W-7\Junc 21. 1994 5:38pm 
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TABLE F.l-9 (Continued) 
5700 ! . 

Contaminant 
Location* 

K Y )  Concentration 

Chromium 

Cobalt 

- .  - Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Volatiles/Semi-VolatiIesRCBs (ug/m3) 

4,4’-DDE 

4,4’-DDT 

Alphachlordane 

Aroclor-1254 

Aroclor- 1260 

Benzene 

Benzo(a)anthracene 

Benzo (a)p yrene 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

1450 

2050 

2050 

2050 

2050 

2050 

2050 

1600 

1450 

1250 

1600 

1450 

1450 

1600 

1600 

-800 

-800 

-800 

-800 

-800 

-1350 

-800 

-800 

-800 

-800 

-800 

-800 

400 

-800 

-800 

-800 

-800 

-800 

-800 

400 

400 

400 

400 

400 

400 

400 

400 

4.70E-06 

2.00E-06 

6.40E-06 

1.40E-07 

3.80E-03 

1 SOE-04 

8.80E-03 

2.50E-04 

9.60E-08 

1 SOE-06 

5.30E-06 

2.30E-04 

8.40E-08 

4.40E-04 

l.lOE-06 

6.10E-05 

6.20E-08 

4.90E-06 

3.10E-05 

. .  

1.3OE-11 

3.80E-11 

3.80E- 12 

1.20E-08 

4.00E- 10 

3.40E-12 

8.10E-09 

1.00E-08 

bo0561 
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TABLE F.1-9 ( C O U ~ ~ U U ~ ~ )  

Location* 
Contaminant K Y )  Concentration 

Benzo(b)fluoranthane 2050 -750 1 .WE48 

Benzo(k)fluoranthane 1600 400 1 .WE48 
Bis(2ethylhexyl)phthalate 1600 400 2.10E-09 

Carbazole 

Chloroform 

2050 -750 2.10E-09 

1450 400 1.60E-11 

Chrysene 2050 -750 8.10E-09 

Dibenzo(a,h)anthracene 1600 400 3.40E-09 

Dieldrin 1550 400 4.1OE-12 

Indene( 1,2,3Cd)pyrene 2050 -750 6.70E-09 

Methylene chloride 1750 450 2.40E-09 

N-nitrosodi-n-propylamine 1450 400 6.60E-11 

N-nitrosodiphenylamhe 1250 400 9.20E- 10 

Octachlorodibenzo-pdioxin 1450 400 9.1OE-13 

Octachlorodibenzofuran 1450 400 8.40E-13 

Tetr achlo roethene 950 400 7.20E-03 

Trichloroethene 950 400 1 .ME42 

* Distance in meters from origin located at State Planer coordinates 482,752.690 feet 
(North) and 1,376,778.760 feet (East). 

, 
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TABLE F.1-11 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS 
AT ON PROPERTY RECEPTORS 
(AGRICULTURAL SCENARIO) 

Location* 

- .  - -  _ . . . _  -- - - -  - - - - _ _ _ -  - -  - - _  - - -  - 

Contaminant (x,y> Concentration 

Radiological @Ci/m3) - - -  

Cesium-137 

Neptunium-237 

Plutonium-238 

Plutonium-239/24 

Radium-226 

Radium-228 

Ruthenium-106 

Strontium-90 

Technet ium-99 

Thorium-Total (ug/m3) 

Thor ium-228 

Thorium-230 

Thorium-232 

Uranium, Total (ug/m3) 

Uranium-234 

Uranium-235/236 

U r anium-23 8 

Radon 

Inorganics (ug/m3) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

1150 

1200 

1150 

1150 

1600 

1 700 

lo00 
1200 

2000 

1550 

1150 

1700 

1150 

1150 

1150 

1150 

1150 

1500 

1000 

lo00 
700 

1150 

1150 

700 

-850 

-550 

-850 

-850 

-250 

-500 

-500 

-550 

-750 

-850 

-850 

-500 

-850 

-850 

-850 

-850 

-850 

-200 

-450 

-450 

-700 

-750 

-750 

-600 

1.40E-05 

8.70E-06 

4.80E-04 

4.80E-05 

1.3OEa 

1.90E-03 

3.1 OE-05 

2.70E-05 

7.00E-04 

3.60E-03 

5.90E-04 

2.70E-02 

6.80E-04 

1.30E-01 

4.20E-02 

3.10E-03 

4.50E-02 

3.52E + 02 

1.20E-01 

3.30E-04 

1.90E-04 

3.20E-03 

1 SOE-05 

5 SOE-05 
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TABLE F.1-11 (Continued) 

Contaminant 
Location* 

m,Y) Concentration 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

VolatiledSemi-VolatiledPCBs (ug/m3) 

4,4’-DDE 

4,4’-DDT 

Alphachlordane 

Aroclor-1254 

Aroclor- 1260 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene . 
. -- r y4;$,.;? ._ \ ;  

PGH\OUS-RIWI-~U-’AJ~M 21, 1- 5:56prn 

lo00 

lo00 

1150 

1350 

1550 

lo00 

1550 

1400 

1150 

1150 

1150 

1150 

lo00 

1150 

1050 

1150 

1150 

700 

1150 

1300 

1200 

1300 

1050 

1200 

1300 

1300 

1450 

1450 

-450 

-500 

-750 

-250 

-800 

-500 

-800 

-450 

-750 

-750 

-750 

-750 

-500 

-750 

-300 

-750 

-750 

-600 

-750 

0 

-650 

-100 

-400 

-650 

-100 

-100 

-350 

-350 

1.50E+00 

2.40E-04 

1.3OEG 

5.1OE-04 

6.00E-06 

2.30E-0 1 

1 .WE42 

3.10E-01 

1.20E-02 

1.20E-05 

1.30E-04 

2.80E-04 

1 SOE-02 

2.20E-05 

4.40E-02 

1.20E-04 

1.20E-02 

4.1 OE-06 

2.90E-04 

3.00E-03 

1 . 1 OE-08 

8.40E-09 

1.60E-09 

4.20E-06 

1.00E-07 

8.40E- 10 

5.5OE-06 

6.40E-06 

38054;8 
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' ggoo TABLE F.1-11 (Continued) 

Contaminant 
Location* 

cx,n Concentration 

Benzo(b)fluoranthane - - - 

B e m  (k) fluoranthane 

Bis(2ethylhexyl)phthalate 

Carbazole 

Chloroform 

Chrysene 

Dibem(a,h)anthracene 

Dieldrin 

Indene( 1,2,3-cd)pyrene 

Methylene chloride 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Octachlorodibem-pdioxin 

Octachlorodibenzofuran 

Tetrachloroethene 

Trichloroethene 

- -  - - -1350- 

1450 

1300 

1450 

1300 

1350 

1450 

1200 . 

1350 

1450 

v 

1300 

1050 

1050 

1300 

950 

950 

-500 - 

-350 

-100 

-350 

-100 

-500 

-350 

-650 

-500 

-350 

-100 

-350 

-350 

-100 

200 

200 

- -  5.90E-06 - - 

6.30E-06 

4.00E-07 

8.00E-07 

3.80E-09 

3.10E-06 

2.10E-06 

2.70E-09 

2.30E46 

3.80E-06 

1 AOE-08 
3.90E-07 

2.80E- 10 

2.10E-10 

5.20E-01 

l.OOE+OO 

* Distance in meters from origin located at State Planer coordinates 482,752.690 feet 
(North) and 1,376,778.760 feet (East). 

, 
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TABLE F.1-12 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS 

(AGRICULTURAL SCENARIO) 
AT OFF-PROPERTY RECEPTORS 

Contaminant 
Location* 

G,Y) Concentrations 

Radiological @Ci/m3) 

Cesium- 137 

Neptunium-237 

Plutonium-238 

Plutonium-239/24 

Radium-226 

Radium-228 

Ruthenium- 106 

Strontium-90 

Technetium-99 

Thorium-Total (ug/m3) 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium, Total (ug/m3) 

Uranium-234 

Uranium-235/236 

Uranium-238 

Radon 

Inorganics (ug/m3) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

P% ./ ,;ls ., - Cadmium 

Y 

2050 

2050 

2050 

2050 

2050 

2050 

1250 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

-750 

-650 

-900 

-800 

-300 

-550 

400 

-750 

-800 

-850 

-750 

-550 

-550 

-800 

-800 

-800 

-800 

-200 

-800 

-800 

-800 

-800 

-800 

-800 

2.60E-06 

4.10E-07 

1.40E-05 

4.60E-06 

1.20E-03 

8.80E-04 

9.40E-07 

1 .70E45 

5.00E-04 

3.20E-04 

9.20E-05 

1 .20E-02 

2.40E-04 

1 .50E-02 

7.50E-03 

4.20E-04 

5.40E-03 

8.21E+00 

4.90E-02 

9.40E-05 

6.00E-05 

6.40E-04 

6.80E-06 

2.80E-05 

000570 
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TABLE F.1-12 (Continued) 
8 

Contaminant 
Location* 

@,Y) Concentrations 

_ _ - _ -  Calcium . . - .  

Chromium 

Cobalt 

Copper 
Cyanide 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

VolatiledSemi-VolatilesPCBs (ug/m3) 

4,4’-DDE 

4,4’-DDT 

Alphachlordane 

Aroclor- 1254 

Aroclor-1260 

Benzene 

Benzo(a)anthracene 

6.. ‘ :# Benzo(a)pyrene . I  

PGH\OUS-RJ\D-Ol-94-7\J~ 21. 1994 S 5 6 p m  

-2050 - 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

1450 

2050 

2050 

2050 

2050 

2050 

2050 

1600 

1450 

1250 

1600 

1450 

1450 

1600 

1600 

-800 

-800 

-800 

-800 

-800 

-800 

-1350 

-800 

-800 

-800 

-800 

-800 

-800 

400 

-800 

-800 

-800 

-800 

-800 

-800 

400 

400 

400 

400 

400 

400 

400 

400 

.. . 

1.30E-04 

5.30E-05 

1.70E-W 

3.80E-06 

l.OOE-O1 

4.10E-03 

2.40E-01 

6.80E-03 

2.60E-06 

4.10E-05 

1 .ME44 

6.20E-03 

2.30E-06 

1.20E-02 

3.00E-05 

1.70E-03 

1.70E-06 

1.30E-04 

8.40E-04 

3.50E-10 

1.00E-09 

1.00E-10 

3.20E-07 

l.10E-08 . 

9.1OE-11 

2.20E-07 

2.70E-07 
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June23, 1994 

Contaminant 
Location* 

( X Y Y )  Concentrations 

Benzo(b)fluoranthane 

Benzo &)fluor anthane 

Bis(2ethylhexyl)phthalate 

Carbazole 

Chloroform 

Chrysene 

Dibenzo(a,h)anthracene 

Dieldrin 

Indeno( 1,2,3Cd)pyrene 

Methylene chloride 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Octachlorodibenzo-pdioxin 

Octachlorodibenzofuran 

Tetr achloroethene 

Trichloroethene 

2050 

1600 

1600 

2050 

1450 

2050 

1600 

1550 

2050 

1750 

1450 

1250 

1450 

1450 

950 

950 

-750 

400 

400 

-750 

400 

-750 

400 

400 

-750 

450 

400 

400 

400 

400 

400 

400 

2.70E-07 

2.70E-07 

5.60E-08 

5.70E-08 

4.20E- 10 

2.20E-07 

9.20E-08 

1.1OE-10 

1.80E-07 

6.60E-08 

1.80E-09 

2.50E-08 

2.50E-11 

2.3OE-11 

1.9OE-01 

3.90E-01 

* Distance in meters from origin located at State Planer coordinates 482,752.690 feet 
(North) and 1,376,778.760 feet (East). 

i, ~ ., i'. 6 '  . 
i , ;;*> 1. ,.. -.' 
.I. 
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TABLE F.1-14 

COMPARISON OF RADON CONCENTRATIONS 
AT AIR MONITORING !!XATIONS TO 

ISCLT MODEL RESULTS AT S A M E  LOCATIONS _ _  _ _  - _  _ _ _ _ _  - - - - -  - .  _ _  _ _ - -  - - -  - -  - - -  - - -  

*AMs ISCLT 
Concentrat ions Modeling Results 

AMs @ci/rn3) @ci/rn3) . -  

400 

400 

400 

400 

1500 

3.32 

3.69 

0.87 

1 .44  

0.98 

* From Environmental Monitoring Report, 1992. \ 
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FIGURE F. 1 - 1 . RADIOLOGICAL SOURCE SQUARES 
FOR OPERABLE UNIT 5 
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FIGURE F.l-4. RADON SOURCE SQUARES 
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FIGURE F.l-6 OPERABLE UNIT 5 DISCRETE RECEPTOR LOCATIONS 
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Wind Erosion Emission Rate Calculations 









.. I 

m 
TABLE 4-1. FASTEST  MILE^ [U+J AND MEAN WIND  SPEED^ [ U J  

FOR SELECTED UNITED STATES STATIONS 

b + l  ru1 
S ta t ion  S t a t e  (m/s) (m/s> Sta t ion  S ta t e  (m/s) ( d s )  

$1 [ U I  

B i mi ngham 
Montgomery 
Tucson 
Y uma 
Fort  Smith 
L i t t l e  Rock 
Fresno 
Red B l u f f  
Sacramento 
San Diego 
Denver 
Grand Junction 
Pueblo 
Hartford 
Washington 
Jacksonvi 11 e 
Tampa 
At1 an ta  
Macon 
Savannah 
Boise 
Pocatel 1 o 
Chicago 
Mol i ne 
Peoria 
Spri  ngf i e l d  
Evansville 
Fort  Wayne 
Indianapolis 
Burlington 
Des Moines 
Sioux City 
Concordia 
Dodge City 
Topeka 
Wichita 
Loui sv i  11 e 
Shreveport 
Port1 and 
Baltimore 
Boston 

AL 
AL 
A z  
A z  
AR 
AR 
CA 
CA 
CA 
CA 
co 
co 
co 
CT 
DC 
FL 
FL 
GA 
GA 
GA 
ID 
ID 
IL 
IL 
IL 
IL 
IN 
IN 
IN 
IA 
I A  
IA 
KS 
Ks 
w 
Ks 
KY 
LA 
ME 
MD 
MA 

20.8 
20.2 
23.0 
21.8 
20.8 
20.9 
15.4 
23.3 
20.6 
15.4 
22.0 
23.6 
28.1 
20.2 
21.6 
21.7 
22.2 
21.2 
20.1 
21.3 
21.4 
23.8 
21.0 
24.5 
23.2 
24.2 
20.9 
23.7 
24.8 
25.0 
25.8 
25.9 
25.7 
27.1 
24.4 
26.0 
22.0 
19.9 
21.7 
25.0 
25.2 

3.3 
3.0 
3.7 
3.5 
3.4 
3.6 
2.8 
3.9 
3.7 
3.0 
4.1 
3.6 
3.9 
4.0 
3.4 
3.8 
3.9 
4.1 
3.5 
3.6 
4.0 
4.6 
4.6 
4.4 
4.6 
5.1 
3.7 
4: 6 
4.3 
4.6 
5.0 
4.9 
5.4 
6.3 
4.6 
5.6 
3.8 
3.9 
3.9 
4.2 
5.6 

32 

Detroit MI 
Grand Rapids MI 
Lansing MI 
S a u l t  St. Marie MI 
Dul u t h  
Minneapolis 
Jackson 
Columbia 
Kansas City 
St. Louis 
Springfield 
Bill i ngs 
Great Fa1 1 s 
Havre 
Helena 
M i  ssoul a 
North Platte 
Omaha 
Valentine 
E l Y  
Las Vegas 
Reno 
W i  nnemucca 
Concord 
A1 buquerque 
Roswell I 

A1 bany 
B i  nghampton 
Buf fa1 o 
New York 
Rochester 
Syracuse 
Cape Hatteros 
Charlot te  
Greensboro 
W i  1 m i  ngton 
Bismarck 
Fargo 
C1 eve1 and 
Col umbus 
Dayton 

MN 
MN 
MS 
MO 
MO 
MO 
Mo 
MT 
MT 
MT 
MT 
MT 
NE 
NE 
NE 
NV 
NV 
NV 
NV 
NH 
NM 
NM 
NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 
NC 
NC 
ND 
NO 
OH 
OH 
OH 

21.8 
21.6 
23.7 
21.6 
22.8 
22.0 
20.5 
22.4 
22.6 
21.2 
22.4 
26.6 
26.4 
25.9 
24.7 
21.6 
27.7 
24.6 
27.1 
23.6 
24.4 
25.2 
22.4 
19.2 
25.6 
26.0 
21.4 
22.0 
24.1 
22.5 
23.9 
22.5 
25.9 
20.0 
18.9 
22.3 
26.1 
26.6 
23.6 
22.1 
24.0 

4.6 
4.5 
4.6 
4.3 
5.1 
4.7 
3.4 
4.4 
4.6 
4.2 
5.0 
5.1 
5.9 
4.5 
3.5 
2.7 
4.6 
4.8 
4.8 
4.7 
4.0 
2.9 
3.5 
3.0 
4.0 
4.1 
4.0 
4.6 
5.5 
5.5 
4.3 
4.4 
5.1 
3.4 
3.4 
4.0 
4.7 
5.7 
4.8 
3.9 
4.6 

000588 
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a 
TABLE 4-1 (concluded) 

To1 edo 
Oklahoma City 
Tu1 sa 
Port1 and 
Harrisburg 
Philadelphia 
Pittsburgh 
Scranton 
Huron 
Rapid CSty 
Chattanooga 
Knoxvi 1 1 e 
Memphis 
Nashvi 1 le 
Abi 1 ene 
Amarillo 
Austin 
Brownsvil le 
Corpus Christi 

OH 22.7 
OK 24.1 
OK 21.4 
OR 23.5 
PA ' 20.4 
PA 22.1 
PA 21.6 
PA 19.9 
SO 27.4 
SO 27.3 
TN 21.4 
TN 21.8 
TN 20.3 
TN 20.9 
TX 24.4 
Tx 27.3 
TX 20.2 
TX 19.5 
TX 24.4 

4.2 
5.7 
4.7 
3.5 
3.4 
4.3 
4.2 
3.8 
5.3 
5.0 
2.8 
3.3 
4 .1  
3.6 
5.4 
6 . 1  
4.2 
5.3 
5.4 

Oat 1 as 
El Paso 
Port Arthur 
San Antonio 
Salt Lake City 
Burl ington 
Lynchburg 
Norf  ol k 
Richmond 
Qui l 1 ayute 
Seattle ' 

Spokane 
Green Bay 
Madison 
Milwaukee 
Cheyenne 
Lander 
Sheri dan 
El ki ns 

Tx a. 9 

Tx 23.7 
Tx 21.0 
UT 22.6 
VT 20.4 
VA 18.3 
VA 21.8 
VA 18.9 
WA 16.3 
WA 18.7 
WA 21.4 
WI 25.3 
W I  24.9 
W I  24.0 
WY 27.0 
WY 27.4 
WY 27.5 
wv 22.8 

Tx 24. a 
4.9 
4.2 
4.5 
4.2 
3.9 
3.9 
3.5 
4.7 
3.4 
3.0 
4 .1  
3.9 
4.6 
4.4 
5.3 
5 .9  
3.1 
3.6 
2.8 

a Data taken from Extreme Wind Soeeds at 129 Stations in the Contiguous 
United States. Simiu, E., Filliben, J. J., and M. 3. Changery. 
NBS Building Science Series 118. U.S. Department of Commerce, 1 

National Bureau o f  Standards, 1979. 
Data taken from Local Climatoloqical Data - Annual Summaries for 1977. 

U.S. Department o f  Commerce, National Oceanic and Atrnospneric Ad- 
ministration/Environmental Data Service/Nationai Climatic Data 
Center. 
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ATTACHMENT F.l-III 

Calibration of Particulate Matter Emission Estimates and 
ISCLT2 Model Results with Monitored Fenceline Air Quality Data 



May 9.  19w FERMCO OUS FS 

gy&l3 % 'i 
CALIBRATION OF PARTICULATE MA'ITER EMIeION ESTIMATES AND 

ISCLT2 MODEL RESULTS WITH MONITORED FENCELINE AIR QUALITY DATA 

__ . . - __ - - - - - - -- - - _ - - _  - -  - - ._ __ - - -- 

INTRODUCTION 
This report describes a brief study conducted to calibrate the fugitive dust emission model and air 

dispersion model used to predict emission impacts from the FEMP with monitored FEMP property line 

(fenceline) air contaminant concentrations. The objective of this study was to verify that the air 

dispersion model used to predict emission impacts from the site was appropriate for the FEMP and to 

determine an appropriate particulate matter emission rate for the site based on actual air quality data 

collected around the site. This report presents the methods used to estimate particulate matter emission 

rates, the results of air dispersion modeling for the site, and the monitored data used to calibrate the 

emission and dispersion estimates. 

PARTICULATE M A T E R  EMISSION ESTIMATES 

Particulate matter emission estimates for windblown fugitive dust from FEMP surface soils are based on 

methods presented in Rapid Assessment of Exposure to Pamcdare Emissionsfom Suface Conraminan'on 

Sires, EPA/609/8-85/0(n (EPA 1985). The methods presented in this document have been adopted by 

EPA for assessing baseline fugitive dust emissions from Superfund sites (EPA 1992). 

0 

The fugitive dust emission model assumes that the wind speed necessary to resuspend surface soil must 

be greater than a minimum wind speed, defined as the threshold friction velocity (47. This velocity is 

dependent on the aerodynamic modal diameter of the surface soil. In addition to q', the erosion potential 

of surface soil is dependent on the presence of nonerodible elements (elements with diameters typically 

greater than 1 cm) in the soil, the crust-forming characteristics of the soil, the soil moisture content, and 

the amount of vegetative cover that can be supponed by the soil (EPA 1985). 

The dust emission methodology assumes that the erosion potential of a surface can be defined as "limited" 

or "unlimited". A surface with limited erosion potential has a finite'quantity of loose material available 

on an otherwise hard surface (e.g., bedrock or crusted soil). A high wind event will resuspend the loose 

material and remove it from the immediate area. After the high wind event, the surface may be 

nonerodible until new material is deposited or (in the case of a crusted surface) the surface crust is 
' disturbed or broken by some mechanical or natural means. A surface with unlimited erosion potential @ 
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has an (assumed).infinite quantity of loose material available for resuspension by the wind. The 

methodology for estimating the unlimited erosion emission rate assumes that this material is relatively dry 

and does not form a crust. The modal diameter of the soil, used to determine 14'. and the crustiness of 

the surface soil are significant parameters in determining the limited or unlimited erosion potential. 

The threshold friction velocity can be determined from the aerodynamic modal diameter as follows (based 

on EPA 1985): 

log y* = 1.812 + (0.4161) log (dJ, (1) 

where y* = 
d P =  

threshold friction velocity (cm/s) measured at the roughness height, z,, and 
aerodynamic modal of surface soil (mm). 

A site survey can be conducted to determine the crustiness of the surface soil. 

The equation developed to estimate the limited erosion potential emission rate is reproduced below (EPA 

1985): 

€10 = 0.83 (0 P(u+) (1-V) / (PE/50)2, (2) 

where E,, = 

f =  
u +  = 

P(u+) = 

V =  
PE = 

annual average inhalable particulate matter (PM,,) emission flux from surface soil 
(mghr/mt), 
frequency of disturbance per month, 
observed (or probable) fastest mile of wind for the period between disturbances 
(m/s), 
erosion potential, the quantity of erodible elements present on the surface prior 
to onset of wind erosion (g/mz), 
fraction of surface covered by continuous vegetation, and 
Thornthwaite's Precipitation Index used as a measure of average soil moisture 
content. 

The erosion potential, P(u+), in Equation 2 is linearly dependent on the threshold friction velocity as 
follows: 

P(u') = 6.7 (u' - uJ, for u*  > u, 
= 0, foru' 5 u, 

(3) 

where u, = threshold friction velocity (m/s) measured at the same elevation above ground as 
the fastest mile of wind. 

The equation developed to estimate the unlimited erosion potential emission rate is presented below @PA 

1985): 

1 'ji] '?I ., ; ; 
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E,, = 0.036 (l-V) [u / 4' Fb),  a (4) 

where u = 
u , =  

Y =  0.866 (ut / u), 

annual average wind speed at the site ( d s ) ,  
threshold friction velocity ( m / s )  measured at the same elevation above ground as 
the annual average-wind speed- _ - _ _  .. - - __ - - - - . - - - - - - - 

FW = 1.91, for y < 0.5. 
- - 
- - 0.18 (89 + 12y) exp(-y'), for y > 2. - 

See Figure 1 (from EPA 1985), for 0.5 < y < 2, and 

The unlimited erosion potential has a nonlinear dependence on the threshold friction velocity. 

A comparison of the impact that the threshold friction velocity has on each type of erosion potential is 

presented in Figure 2. The following assumptions were used to develop Figure 2: 

u' = 24 m/s (from EPA 1985, for Dayton, Ohio), 
f = 1 disturbance per month, 
V = 0.85 (from DOE 1993a, for FEMP), 
PE = 103 (from EPA 1985, for southwestern Ohio), 
zo = 0.03 cm (from EPA 1985, for grassland), and 
u = 2.28 m/s (from DOE 1993a, for FEMP). 

Correcting the threshold friction velocity estimated at the surface roughness height (from Equation 1) to 

the measurement height of the fastest mile of wind or annual average wind speed is made as follows (EPA 
1985): 

u, = (4. / 0.4) In (z / zo), - (5) 

where u, = 
4. = 
z =  

threshold friction velocity at measurement height of other wind speed (ds), 
threshold friction velocity at surface roughness height ( d s ) ,  
measurement height of other wind speed (m), 
7 m for u+,  
10 m for u, 
surface roughness height (m). 

- - 
- - 

20 = 

AIR DISPERSION MODELING 

The maximum fenceline airborne dust concentration was modeled with ISCLT2 in a previous study (Fluor 

Daniel 1994) presented in Attachment I. That study used the limited erosion emission model with an 85 

percent vegetative cover and a 0.021 mm surface soil modal diameter. The estimated emission rate was 

1.21 x 106 glslm' (4.36 mg/hr/m') and the resulting maximum fenceline concentration was 22.4 pg/m3 

(Fluor Daniel 1994). That study assumed that only FEW soils contributed to the fenceline dust concentration. 
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Figure 1. Graph of Function F(y) Needed to Estimate Unlimited Erosion 
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COMPARISON OF MODELED RESULTS TO AIR MONITORING STATION DATA a 
The FEMP maintains seven fenceline air quality monitoring stations around the site. The monitoring 

locations are presented in Figure 3. The total uranium concentrations in air and in surface soil at these 

stations were compared to the air dispersion modeling results. The monitored data was obtained from 

the 1992 Femld Sire Environmentd Repon, FEMP-2290. SDecial UC-707 (DOE 1993b). 

A review of Figure 3 in Fluor Daniel (1994) indicates that the relative ranking of the monitoring locations 

based on airborne dust 

(1) 
(2) 
(3) 
(4) 
(5) 

concentrations should be: 

Station 3 (highest) 
Stations 1 and 2 (approximately equal) 
Station 6 
Station 4 
Stations 5 and 7 (approximately equal and lowest) 

This ranking exactly matches the 1992 annual average air concentrations of uranium presented in the 

Environmental Report (DOE 1993b). Therefore, the ISCLT2 model can be assumed to produce accurate 

relative emission impacts for the FEMP. This statement means that the shape of the modeled annual 

average concentration isopleths produced by ISCLT2 should be similar to the shape of actual annual 

average concentration isopleths. 

To compare the absolute value of the airborne dust concentrations, the monitored dust concentrations are 

needed. These data were not directly presented in the Environmental Report. However, the dust 

concentrations could be estimated by assuming that the uranium soil concentration at each monitoring 

station (DOE 1993b) was equal to the uranium concentration in the &borne particulate matter collected 

at that station. The airborne dust concentration (g/m3) was determined by dividing the airborne uranium 

concentration @Ci/m3) by the uranium soil concentration @Ci/g). The results for each monitoring station 

are presented in Table 1. 

The highest dust concentration estimated from monitored uranium concentrations was 20 pg/m3, at Air 

Monitoring Station 2 (AMs 2). This compares well with the maximum modeled fenceline concentration 

of 22.4 pg/m3 (approximately 12 percent error). The 20 pg/m3 value also compares well with the t y p i d  

airborne dust concentration around the United States. A mean value of 15.5 pg/m3 was reported by DOE 

from 46 sampling locations in the United States (ORNL 1984, see Figure 4). 

6 



FERMCO 01)s FS 

TABLE 1. FENCELINE DUST CONCENTRATION ESIlMATES 

Fenceline Monitoring Measured U Conc. in Measured U Conc. in Estimated Airborne 
Station No. Air @Ci/m'Y Soil @Ci/g)b Dust Conc. (g/m')c 

- - - - -  - 

AMS I 1.2 x 10' 1 . 1  x 10' 1.1 x 1 0 5  

AMS 2 1 . 1  x 10'' 5.6 x 10" 2.0 1 0 5  

AMS 3 1.7 x 10" 2.6 x 10' 6.5 x 10" 

AMS 4 3.6 x 1 0 '  3.9 x loo 9.2 x 10" 

3.2 x 10' 4.5 x 100 7.1 x IOd AMS 5 

AMS 6 5.3 x 10-5 5.3 x loo 1.0 x 105 

2.4 x lW AMS 7 3.1 x 10-5 1.3 x 10' 

Source: DOE 1993b. 

'Corrected for background. 
bValues presented are for top 5 cm of soil. 
'Assumed that dust concentration represented PM" concentration. 

. 

FUTURE AIR DISPERSION MODELING 
The FEMP is currently obtaining surface soil samples to determine the aerodynamic modal diameter. 

These sampling results can be used to develop FEMP-specific emission rates. Until these data are 

available, the monitored data can be used to back-calculate the FEMP particulate matter emissions rate. 

The significant assumption used to calculate the emission rate is that all airborne dust concentrations 

reported at the monitoring station originated from the FEMP. This assumption will continue to produce 

conservative emission estimates since the monitoring station would collect dust emissions from offsite 

sources as well (e.g., agricultural tilling). 

Assuming a maximum fenceline concentration of 20 pg/m3, the fugitive dust emission rate from the 

FEW should be approximately 3.82 mg/hr/m' (1.06 x IOd g/s/rn?: This emission rate corresponds to 

a threshold friction velocity of 0.20 m/s at the roughness height and, for the unlimited erosion potential 

model, a modal diameter of 0.059 mm. The emission rate estimated here should represent an upper 

bound for FEMP soils with an 85 percent vegetative cover. The sampling results can be used to adjust 

the FEMP emission rate downward but should not be used to increase the emission rate. This statement 

is made in light of the fact that other offsite sources will actually contribute to the monitored fenceline 

dust ,*upcentration. 
@ 

i.'<:* , - ' 
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Figure 3. Air Monitoring Locations 
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Figure 4. Lognormal Probability Plot of Coarse Suspended Particulate Matter 
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Fluor Daniel, Inc. . 
3333 Micneison Drive, lrvine CA 92730 
(no! 975-2000 

March 24, 1994 

Operable Unit 5 Feasibility Study 
Fernald Environmental Management Project 
Fluor Daniel Contract 04424331 -5- 1 

Mr. Kenneth A Broberg 
C E R C M C R A  Unit 5 
Fernald Environmental Management Project 
7400 Willey Road 
Fernald, Ohio 450.30 

Dear Ken: 

Preliminnry Air Impact Assessment 
for Off-Property Receptor PRG Development 

At the request oC J.D. Chiou. Ruor Daniel has completed a very brief study o f  Operablc Unit 
5 airborne paniculate matter impacts ar the FEMP property line. The results of this study are 
presented in the attached report. These results may be useful in determining off-property 
receptor PRG values. 

The results of this assessment indicate the particulate matter concentrations at the propeny line 
could range from 8.47 x lo4 g/m3 (if only OU5 areas with 2 5 0  pCi/g U-238 in surface soil arc 
included) to 2.24 x lo-' dm'  (if OU5 areas with 2 10 pCi/g U-238 in surface soil are included). 

The property line concentrations from this study are significantly higher than thc avcragc 
concentration (2.03 x 10" g/m') currentlv beins used to determine on-properry receptor PRG 
values. This inconsistency may make demonstrating compliance with off-property reccptor risk 
criteria difficult without additional air modeling. 

Pleasc call mc ai (714) 97556% i f  you have qucstions regarding this asscssmcnL. 

Sincerely. 

' J o h n  R. Pchrson 
Senior Environmental Enginccr 

JRP: 
At tachmen I 
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PRELIMINARY ASSESSMENT OF AIRBORW 
P..IRTICULATE MATTER C O N C E W T I O N S  

AT THE FEMP PROPERTY LINE 
w - .  FROM OPERABLE UNIT 5 SURFACE SOIL 

FOR PRG DEVELOPMENT 

This preliminary assessment was conducted to rapidly determine the sensitivity of PM,, concentrations 

at the FEMP property line to Operable Unit 5 emission source sizes and locations. This assessment 

simply compares the maximum property line PM,, concentrations for two sets of potential source areas: 

1) areas with surface soil U-238 concentrations > 10 pCi/g, and 2) areas with surface soiI U-238 

concentrations > 50 pCi/g. 

The areadesignations used for previous surface water drainage studies were also used in this air modeling 

assessment. Figure 1 (attached) presents the areas designations used in the model. The areas used as 
sources for each model run are identified in Table 1 

TABLE 1 
SOURCE AREAS FOR PM,, AIR EMISSIONS 

Areas > 10 uCi Areas >50 Areas Not Modeled 
~ ~~ ~~ ~ ~ 

560 b,c 560 c 56G a' 

570 a,b,c,d,e 570 e 580 a' 

575 a.b 575 b 581 a' 

58 1 b,c,d 581 d AFPb 

582 b PA a,b,c.d.e.f,g,h LSPb 

PA a,b,c,d,e,f,h,g,i SFb 

WPA a SWLb 

WPA OU1.0U4b 

'Areas with < 10 pCi/g U-238 in surface soil. 
bAreas belonging to orher operable units ( 1 .  2. or 4). 

Emission rates were determined using the limired erosion potential model (EPA 1985) and assuming 85 

percent vegetative cover. The emission rate equation is presented below: 

E,, = 0.83 f P(u+) (I-V) / (PE/50)' (1) 

008612 



P(u+) = 

V =  
PE = 

PM,, emission factor. the annual averase PM,o emission flux from surface soil 
(mglm'ihr). 
frequency of disturbance per month. 
observed (or probable) fastest mile of wind for the period between disrurbances 
(&SI. 
erosion potential. the quantity of erodible particles present on the surface prior to the 
onset of wind erosion (.g/rn'), 
fraction of surface area covered by continuous ve_getation. and 
Thornwaite's Precipitation Index used as a measure of average soil moisrure contmt. 

The erosion potentia! in Equation 1 depends on the fastest mile as follows: 

P(u') = 6.7 (u' - uJ,,for uT 2 u iZ )  

where u, = 

If u, > u+, then P(u+) is zero. 

erosion threshold wind speed measured at the meteorological station sensor height (m/s). 

The threshold wind speed is dependent on the aggregate size distribution mode of the surface soil. This 

dependency can be expressed as (from €PA 1985): 

log (4.) = 1.812 + 0.4161 log 4 (3)  a 
where q* = 

dp = 
threshold wind speed at the roughness height (cds),  and 
modal diameter of soil (mm). 

The threshold wind speed at the roughness height is corrected to the station sensor height by: 

u, = y+ (110.4) In (dzJ (4) 

where z = station sensor height (m), and 
Z, = roughness height (m). 

The actual parameters used in Equations 1 through 4 to calculated particulate matter emission rates are 

presented in Table 2. 



Parameter Value Parmeter Value Parameter Value 

f = 1 ,!month 
.. _ _  . . . ~ .  - 

V = 0.85 

- .. - u- = 24 mis 
. _  

(EPK 1985)-- 

d, = 0.021 mm z, = 0.03 m 
(EP.4 1985) 
for p s s -  

PE = 103 
(EPA 1985) 

Substituting these values into Equations 1 through 4 results in the following calculated values: 

u; = 0.13 Ids. 

Y =  1.77 Ids. 

P(u') = 148.93 g/m'. and 

El0 = 4.37 mg/hr/m2 = 1.21 x 106 g/s/m'. 

The numerical results of each model run are presented in Table 3. The results area presented graphically 

in Figures 2 and 3 (attached). These results indicate the inclusion of the areas with 2 10 pCi/g U-238 

in the surface soil increases the property line PMlo concentration by roughly a factor of 2.5. The major 

conmbuting areas to the propeny line impacts are 581b, 581d, and 581c when all areas 2 10 pCi/g are 

analyzed. When only the areas 2 50 pWg are modeled, the major conmbuting area is 581d. 

TABLE 3 
MAxIMulM PROPERTY LINE PM,, AIR CONCENTRATIONS 

Location ( F E W  Cocrd. System) Concentration 

Case East (ft) - N o d l  (ft) (g/m3) Major Contributor 

2 5 0  pCi/g 6800 -2400 8.47E-06 Area 581d (Sewage 

2 10 pCi/g 68 14 -2280 2.24E-05 Area 581b (Soil 

Treatment Plant), 53% 

between former PA and 
east propeny line), 84% 

U.S. Environmental Protection Agency (EPA), 1985, "Rapid Assessment of Exposure to Paniculate 
Emissions from Surface Contamination Sites," EPA/600/8-85/002, Ofice of Health and Environmental 
Assessment, U.S. EPA. Washington, DC. 000614 
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Attachment F. 1 .IV 

Selection of Predominant Carcinogenic and Noncarcinogenic Constituents 
of Concern COCs Based on Relative Contributions to Total Risk Level and 

Hazard Index Over OU1, OU2, and OU4 Air Pathway 
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F.2.0 SURFACE WATER TRANSPORT MODEL 670O, : I 
, 

2 

3 

4 
- - - _. - - 

F.2.1 INTRODUCTION 
- - This section describes-the surface-water modelingconducted for operable Unit-5 at the Fernald 5 

Environmental Management Project (FEMP) including the objectives, procedures, and results of the 6 

surface water modeling. 1 

F.2.1.1 Obiectives 

The purpose of surface water modeling at the FEMP is to quantify the effect of rainwater coming into 

contact with contaminated soil and the subsequent transport of the contaminants with the runoff. 

main objectives of modeling the surface water pathway are to predict the concentration of 

10 

The 11 

12 

contaminants in surface water and sediment and to estimate the amount of contaminant reaching the 

groundwater from infiltration through the streambeds of water courses draining the FEMP. 

13 

These 14 

estimates of contaminants reaching the groundwater via surface water are then used as contaminant 

loading rates in the groundwater solute transport model. 

0 Section 5.0 of this report presents an overall summary of the fate and transport modeling used for all 

of the contaminant migration pathways including the surface water pathway. Section 5.0 describes 

the general modeling approach, models, definition of modeled conditions, screening procedures, and 

key results from the fate and transport modeling of the surface water pathway. This appendix 

provides additional details of the modeling performed for the surface water pathway. Specifically, 

this appendix contains the following information: 

Detailed description of the surface hydrological conditions at the FEMP 

The technical approach, the modeling framework, and descriptions of the specific surface 
water models used 

Examples of all of the equations used for contaminant transport calculations 

Discussion and presentation of contaminant source areas and concentrations used for the 
surface water fate and transport modeling 

Presentation of the geochemical parameters used in the surface water fate and transport 
modeling 

15 

16 

17 

18 

19 

20 

21 

22 

23 

20 

2.5 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

31 
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qz :, Djscussion of the constituent of potential concern (CPC) screening and the equations used 
td!tperform this task 

The modeling results 

An evaluation of the model performance 

A summary of the sensitivity analysis results. 

F.2.1.2 General Surface Hvdrological Conditions 

The FEMP is located within the Great Miami River drainage basin above the river’s present day flood 

plain. The natural surface water drainage system in the FEMP area is dominated by the Great Miami 

River located approximately 0.6 miles to the east and 1.5 miles to the south of the FEMP (Figure 

F.2.1-1). The river flows generally to the southwest and has a drainage area of approximately 3360 

square miles at the Hamilton gauge, which is located approximately 10 miles upstream from the 

FEMP. The Great Miami River flows into the Ohio River about 24 miles downstream of the FEMP. 

Only a small portion in the northeast comer of the FEMP property drains directly to the Great 

Miami River. Paddys Run originates north of the FEMP and discharges into the Great Miami River 

approximately 1.5 miles south of the FEMP. Several small drainage courses on the FEMP discharge 

to Paddys Run; the largest of these is the storm sewer outfall ditch (SSOD). The remainder of the 

surface water runoff from the FEMP eventually drains to Paddys Run, an intermittent stream which 

flows along the western edge of the FEMP. Approximately 32 acres of the 1050-acre FEMP 

property drains directly to the Great Miami River. 

Paddys Run drains a 15-square mile catchment which includes most of the FEMP. The drainage 

basin extends approximately 8 miles north of its confluence with the Great Miami River and 

approaches 3 miles in width at its widest point. The Paddys Run drainage basin, with the exception 

of the FEMP, is primarily rural, characterized by farm fields and woods with occasional residential 

areas scattered throughout. The land surface in the vicinity of the FEMP is relatively flat. At the 

perimeter of the drainage basin, the land is characterized by steep slopes leading to the hilltop 

drainage divides. 

Paddys Run flows only a portion of the year, typically during the late winter and spring months when 

precipitation events are commonly produced from regional storm events. During the summer and fall 

months Paddys Run is generally dry, except during storm events when flow occurs over a few hours 

to several days depending on the severity of the storm (DOE 1993b). The presence of continuous 
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flow in Paddys Run during the late winter and spring months between rainfall events can be attributed 

to several factors. 

drainage basin than during the other months of the year. Because of the additional rainfall&@& 0 
i 

During the late winter and spring months a greater amount of rain falls on the . 2  

' \  
' 3 

in the drainage basin remains moister, causing a greater percentage of rainfall to become runoff (less 4 
- - 

-- -- rainfall will directly infiltration to the ground surface).- After the rainfall event ends the collecting 5 

watercourse or stream generally will flow for some time afterwards as the runoff makes its way down 

the drainage paths. The more frequent occurrence of rainfall events during this part of the year could 

result in a continuous flow in Paddys Run as the runoff from a previous storm event is overlapped by 

the next. The additional rainfall that occurs during this part of the year would also cause the moisture 

content of the unsaturated glacial outwash deposits beneath the streambeds of Paddys Run to remain 

higher which would reduce the infiltration rate into the streambeds and allow more water to remain 

flowing in the streams. The continuous flow in Paddys Run is also contributed to by groundwater 

seeps from the glacial overburden from both the FEMP property and from the approximately 10- 

square miles of drainage area upstream of the FEMP. 

Currently, the storm water runoff from portions of the FEMP property, the former production and 

waste pit areas, is collected and pumped to the Great Miami River by way of Manhole 175 and the 

main effluent line (Figure F.2.1-1). The former production area (where uranium was processed) is 

located in the center of the FEMP property. The waste pit area (where wastes from uranium 

processing were stored) is located between the former production area and Paddys Run. Surface 

water flow from the production area discharged to the SSOD until 1986 when the first storm water 

retention basin was put into operation. The storm water retention basin allows for the settling of 

solids discharging to Manhole 175. The storm water collection system around the waste pit area was 

completed in July 1992; before this the runoff discharged into Paddys Run. 

0 

In the vicinity of the FEMP, portions of Paddys Run and the SSOD have cut into glacial outwash 

deposits which form the water-bearing unit of the Great Miami Aquifer. The streambed elevations of 

Paddys Run and the SSOD are generally above the groundwater elevation of the Great Miami Aquifer 

in the vicinity of the FEMP. This condition creates a situation in which some of the water flowing in 

the streams is lost into the surrounding ground (losing stream). During the remedial investigation/ 

feasibility studies (RI/FS) conducted at the FEMP, it was discovered that Paddys Run and the SSOD 
are directly connected with the underlying Great Miami Aquifer and that a potential pathway exists 

for contaminant transport into the aquifer through the streambed of Paddys Run and the SSOD. 
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F.2.2 TECHNICAL APPROACH 

This section describes the technical approach used to simulate the movement of contarninants in the 

sGrface water for Operable Unit 5 ,  the conceptual model of surface water runoff, and the model 

framework, approach, and procedures used to simulate the various runoff processes. 

F.2.2.1 ConceDtual Model 

The discussion of the conceptual model of the surface water pathway is divided into four sections to 

describe the various processes involved. The four sections are rainfall and runoff, infiltration, 

contaminant transport, and a summary of the major assumptions of the surface water model. 

F.2.2.1.1 Rainfall and Runoff 

The Paddys Run drainage basin consists of land surfaces drained by streams and channels discharging 

to Paddys Run. As rain falls on the land, a portion of it becomes runoff while the rest of the rainfall 

either infiltrates directly into the ground or is lost due to evapotranspiration (Figure F.2.2-1). The 

amount of rainfall which becomes runoff is dependent on the ground surface conditions. The runoff 

then collects and flows in the channels in the drainage basin, moving from small channels to 

successively larger channels until reaching the basin outlet. The flow in the channels can come from 

the runoff or can enter the stream from groundwater. The flow that originates from the groundwater 

is baseflow. Paddys Run in the vicinity of the FEMP is often dry and does not contain any baseflow. 

A drainage basin can be divided into smaller areas called subbasins so that the runoff from any 

particular area can be analyzed separately. The variation of runoff with time is the runoff 

hydrograph. The runoff hydrograph from each of the subbasins can then be added together to yield 

the total hydrograph for the drainage basin. 

F.2.2.1.2 Infiltration Through the Streambeds 

The top layer of soil in the vicinity of the FEMP property consists of relatively impermeable glacial 

overburden deposits (Figure F.2.2-1). Underlying this layer are permeable glacial outwash deposits 

that form the water-bearing unit of the Great Miami Aquifer. Water readily infiltrates into the 

unsaturated outwash deposits due to its porous nature. The stream channels of Paddys Run and the 

SSOD have cut through the glacial overburden into the outwash deposits (Figure F.2.2-1). The water 

table elevation in the Great Miami Aquifer in and around the FEMP property is generally lower than 

the streambed elevation which forms an unsaturated (vadose) zone between the water table and the 

streambed. Significant amounts of water can infiltrate from the stream to the unsaturated glacial 
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outwash deposits and then enter the Great Miami Aquifer. This migration is the basis for modeli $ZOO, .r 
@ the surface water as a possible pathway of contamination to the groundwater. 2 

3 

4 _ _ _  - - -  
The infiltration model simulates flow from the stream channels into the unsaturated and saturated - -  

-7 - - -- - 
_. - --- mnes of the glacial outwash-deposits, For thereach& of Paddys Run and the SSOD that flow on top 5 

of the glacial overburden, infiltration is assumed negligible due to the low streambed permeability. 

Infiltration through the streambed will still occur where the stream is flowing on the less permeable 

glacial overburden; however, the greater majority of the infiltration will occur where the stream has 

cut into the glacial outwash deposits. The small amount that infiltrates into the glacial overburden can 

be neglected without affecting the overall results of the model. Therefore, within these reaches 

infiltration rates were not calculated. When Paddys Run cuts deep enough into the glacial outwash 

deposits so that the streambed elevation matches the water table elevation, infiltration again becomes 

negligible because the water elevations are in equilibrium. The water table elevation in the Great 

Miami Aquifer fluctuates during the year, so that the lateral extent of infiltration in the streambeds 

also fluctuates. Figure F.2.2-2 indicates the areas of surface water infiltration to the Great Miami 

Aquifer along Paddys Run and the SSOD. Infiltration was calculated from the location where the 
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13 
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1.5 

16 

streams cut into the glacial outwash deposits until the location where streambed elevation matches the 17 0 average water table elevation. 18 

In order to simulate the infiltration of surface water into the streambeds of Paddys Run and the 

SSOD, the average groundwater elevation was used to set the bounds of the infiltration model. The 

average groundwater elevation under Paddys Run and the SSOD was determined by averaging water 

elevations in Type 2 monitoring wells located along Paddys Run and the SSOD that have more than 

20 data points available. Between well locations the water elevations were linearly interpolated to 

create an average water table elevation profile under the streambeds. 

Runoff and infiltration volumes were calculated at several cross-section locations along Paddys Run 

and the SSOD. Figure F.2.2-3 shows the limit of the glacial overburden and the cross sections used 

in the infiltration calculations. Paddys Run's streambed consists of glacial overburden north of cross 

section C-C and glacial outwash south of cross section C-C. Because cross section C-C is very close 

to the limit of the glacial overburden in Paddys Run, the infiltration calculations were begun there. 

All of the cross sections in the SSOD are in the permeable glacial outwash deposits. Cross section 1-1 

is very close to the limit of glacial overburden in the SSOD so infiltration calculations were begun 
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' .D ( .a  b '&re. Uj The 'average water table and streambed elevations intersect near cross section F-F 

(approximately 2600 feet south of cross section E-E). At that point the infiltration again becomes 

negligible, so the infiltration calculations are stopped and the infiltration is assumed to be zero. 

The infiltration of surface water through the streambeds of Paddys Run and the SSOD is calculated 

based on the head of water (depth) in the streams. The depth of flow in turn was based on the flow 

rates predicted with the runoff model. 

The simulations assume there is no baseflow in Paddys Run. This means that Paddys Run and the 

SSOD have no flow at the beginning of the simulated storm event. It was also assumed that the 

glacial outwash deposits are unsaturated down to the groundwater table before the storm event. The 

effect of water infiltrating through the streambeds is assumed to not significantly affect the runoff 

hydrographs. The heads (flow depths in Paddys Run) input into the infiltration model based on the 

runoff hydrographs are not adjusted for the amount of water in the streams lost to infiltration. 

F.2.2.1.3 Contaminant Transuort 

The contaminants being transported with the surface water runoff are assumed to be washed off the 

surface soil in and around the FEMP. Contaminated groundwater can potentially enter the surface 

water from two sources, either the perched water zone or from the Great Miami Aquifer. The 

perched water is located in sand and gravel lenses situated above the relatively impermeable glacial 

overburden deposits. The perched water can enter the surface water via seeps located along Paddys 

Run and some of its tributaries. The contaminant loading of perched water seeping into the surface 

water is evaluated and discussed in Section F.2.3.7. This evaluation included all of the chemicals 

either in the perched water or having the potential to enter the perched water above screening levels. 

As discussed in Section F.2.3.7, the results of this evaluation indicate that the contaminant 

contribution via this pathway is insignificant and can be neglected in the surface water modeling. 

Because both Paddys Run and SSOD are losing streams (to the Great Miami Aquifer) in the vicinity 

of the FEMP, the effect of contaminated groundwater from the Great Miami Aquifer entering the 

surface water bodies is considered insignificant. Contaminantscan move with the runoff in two 

phases; adsorbed to sediment eroded from the land surface or dissolved in the runoff itself. The area 

surrounding the FEMP is divided into several contamination zones. Within each contamination zone 

the concentration of contaminant is assumed to be areally uniform. Discussion of determination of 
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I 
. 

contamination zones and contaminant concentrations will be presented in more detail in 

@ Section F.2.3.1. 2 

The total annual contaminant loading to the Great Miami Aquifer is a combination _ - - - -  of the loading- - 

patterns simulated withthe representative storm event (Le., a I-year 24-hour storm event) and the 

total annual runoff. Contaminated runoff for rainfall events other than the representative storm event 

is conservatively assumed to completely enter the Great Miami Aquifer. However, only the portion 

of contaminated runoff caused by the representative storm event, that was simulated to enter the Great 

Miami Aquifer, is included in the total annual loading. The representative storm event only accounts 

for approximately 6 percent of the annual runoff so that the amount of contaminant which infiltrates 

from the representative storm only accounts for a small portion of the annual loading. Because of 

this, the actual volume of infiltration from Paddys Run and the SSOD caused by the representative 

storm event is not as important as the simulated pattern, or distribution, of the infiltration when 

estimating the total annual loading. The distribution of infiltration is needed to accurately predict the 

local contaminant loading rates and groundwater concentrations along the discharge points so that one 

area’s concentration was not underestimated and another area overestimated. 

- - - - -  - _ _ _ _  - - - - - -  
_ - - -  

0 F.2.2.1.4 Maior AssumDtions of the Surface Water Model 

The following assumptions are made in modeling the surface water at the FEMP. The following list 

does not encompass all of the assumptions that are made in this modeling task but does list the major 

assumptions and gives an explanation of each or directs the reader to the appropriate section for a 

more complete explanation. 

Infiltration through the streambeds is assumed to be significant from the point where the 

streams cut through the glacial overburden to the point where the average water table 

matches the minimum streambed elevation. These assumptions are explained in greater 

detail in Section F.2.2.1.2. 

One-hundred percent of the of the contaminated runoff, other than the representative 

storm event, is assumed to enter the Great Miami Aquifer. This assumption is discussed 

in Sections F.2.2.1.3 and F.2.2.4.4. 
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t , The following assumptions are made concerning contaminant transport: /.*. 

Contaminants adsorbed to soil in runoff remain adsorbed in the stream sediment. 

Contaminants dissolved in runoff water remain dissolved in the receiving stream. 

Contaminants in the runoff are uniformly and completely mixed with the water in the 
receiving stream or groundwater. 

Contaminant concentrations within contaminant source areas are assumed to be a really 
uniform. 

. .  

The assumptions made concerning contaminant transport in the surface water are reasonable and are 

consistent with assumptions made in the other operable unit FU’s at the FEMP as well as the 

procedures presented in the Superfund Exposure Assessment Manual @PA 1988). The assumption 

that the contaminants do not change phase between adsorption to the sediment and being dissolved in 

the water is reasonable since the flow of the water is relatively ephemeral in and around the FEMP so 

that the contaminants would not have the time required to reach an equilibrium and change phases 

appreciably. The changing of phases would not have a significant effect on the concentrations in the 

surface water and the sediment. 

F.2.2.2 Model Framework and ADDroach 

The following sections describe the various computer models and reports used to construct the overall 

model of the surface water flow and contaminant transport at the FEMP. Table F.2.2-1 presents a 

summary of the major models used in simulating the surface water runoff and the associated 

contaminant transport at the FEMP. 

The modeling of the surface water for Operable Unit 5 at the FEMP was completed in two stages and 

is presented in two reports. The movement of surface water, rainfall, runoff, and infiltration was 

performed first with the results presented in the Surface Water Flow and Infiltration Model Summary 

Report (SWF&IM) (DOE 1994b). The results of the SWF&IM were then incorporated into this RI 
report to calculate the contaminant transport in the surface water pathway. 

Figure F.2.2-4 shows a flow chart of this process for completing the modeling of the surface water 

pathway at the FEMP for Operable Unit 5. The modeling approach and procedures are described in 

. ~ t ‘ m e  two following sections. The modeling framework used in the SWF&IM is described in ... - 
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Section F.2.2.3 and the contaminant transport calculations performed for this report are described in I 

@ Section F.2.2.4. 2 

3 

_ - - - - -  4 .  
. .- 

F.2.2.3 Surface Water Flow and Infiltration Model Summarv Reoort 
- -  - . . -  

The primarf firpose of the Surface Water Flow and Infiltration Model Summary Report (DOE 

drainage basin needed to conduct modeling of the contaminant transport in the surface water at the 

contaminant transport calculations. The technical approach used for the contaminant fate and 

transport modeling was also described in the SWF&IM report. A representative storm event was 

chosen for use in estimating the infiltration pattern of surface water into the Great Miami Aquifer. 

The representative storm event chosen was the 1-yr, 24-hour storm event. 

5 
- -  _ _  

1994b) was to provide information concerning the hydrology and hydraulics of the Paddys Run . 6 

7 

FEMP. The SWF&IM report provided the infiltration pattern and runoff flow volumes for use in the 8 

9 

10 

11 

Its selection is discussed in 12 

greater detail in the SWF&IM report. 13 

14 

The SWF&IM consists of the following components. 

HEC-1 modeling code (U.S. Army Corps of Engineers 1990). 

Paddys Run and the SSOD were generated using Mannings equation (Henderson 1966). 

Equation was applied dong Paddys Run and the SSOD to determine the elevation of water in the 

stream (stage) at each cross-section location for a given flow rate (discharge). 

The rainfall and runoff were simulated with the 

Rating curves for cross sections along 

15 

16 

Mannings 17 0 18 

This relationship 19 

between stage and discharge at a cross section of a stream is called a rating curve. 20 

Areas around the FEMP were first divided into drainage subbasins to allow calculation of runoff from 

specific areas of the site. These subbasin delineations were developed based on the drainage patterns 

in and around the FEMP. Figure F.2.2-5 shows the entire Paddys Run drainage basin and the 

subbasins used for the HEC-1 model. The Paddys Run drainage basin was first divided into 15 

subbasins to be used for infiltration calculations in the HEC-1 simulation. The drainage area for the 

area of the FEMP which drains directly to the Great Miami River was modeled as one separate 

subbasin. The Paddys Run subbasins in the vicinity of the FEMP were further subdivided to refine 

the HEC-1 model for use in the contaminant calculations. The HEC-1 model of Paddys Run used for 

contaminant calculations contains 19 subbasins. The subbasins that were further divided are shown in 

Figure F.2.2-6. Figure F.2.2-7 shows a schematic representation of the linking of the Paddys Run 

subbasins in the HEC-1 model. The HEC-1 model is described in much greater detail in the. 
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P 

In order to evaluate how well the HEC-1 model and Mannings equation simulate the stage in Paddys 

Run, the predicted rise in water elevations were compared to measured rises in water elevation 

(DOE 1994a). Storm events occurring on April 3-4 and 28-29, 1989 were simulated with the surface 

water model. Measured hourly precipitation data was input into the HEC-1 model to simulate these 

storm events. The parameters governing the initial soil moisture content in the HEC-1 model were 

input into the model to represent the wetter-than-average initial soil condition (caused by numerous 

large storm events occurring that spring) that existed in April of 1989. The on-site FEMP 

precipitation data was supplemented with data from the Greater Cincinnati Airport to replace several 

missing data points from the FEMP rain gauge. This data was used because it was the best 

information available for the missing data points in question. 

A comparison of the modeled and measured rise in flow depth of Paddys run is presented in the 

Table F.2.2-2. The measured rise in water surface elevation was measured at two location along 

Paddys Run in April of 1989; Stilling Wells 9 (near cross-section location C-C) and 14 (near 

cross-section location E-E). The measured and modeled rises in stream elevation for the April 3-4 

storm were within 3 percent of each other at both measuring locations on Paddys Run. The modeled 

rise in stream depth for the April 28-29 storm did not match as well although the differences between 

the modeled and the measured elevation rises were less than 10 inches. The second storm event may 

not have matched as well because the site rainfall data for this event had to be supplemented with 

rainfall data from the Greater Cincinnati Airport approximately 17 miles to the south. Based on the 

simulated actual storm events, it is determined that the surface water model is predicting the water 

surface elevations with acceptable accuracy. 

To calculate infiltration from surface water to the Great Miami Aquifer, the computer code VS2DT 

(Healy 1990) was applied at each cross section. A time varying depth of water was then input into 

the VS2DT program for the infiltration calculations to simulate the fluctuation of flow depths in the 

streams during the representative storm event. The storm water depth was based on the runoff 

hydrographs from HEC-1 combined with the rating curves developed with Mannings equation. The 

output from VS2DT provided the infiltration volumes and patterns to the Great Miami Aquifer along 

the study length of Paddys Run and the SSOD. The runoff hydrographs and infiltration information 

were then used in calculating contaminant concentrations and loadings. Figure F.2.2-8 shows the 

relations of the various components of the surface water model. The portion of the over all surface 
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5700, ! 
water modeling which was calculated in the SWF&IM is located in the upper left corner.of i 

Figure F.2.2-8. 2 

3 

4 The results of the SWF&IM report used in the contaminant transport calculations are - -  described - in 

- - Section F12.2.4 inconjunction witli f ie  descriptions of the contaminant transport modeling approach. 
- - ._ -- - - -  - - -  - 

5 

F.2.2.4 Contaminant Transport Model 

The transport of contaminants centers on the use of the modified universal soil loss equation 

(MUSLE) and partitioning equations, both of which are presented in the Superfund Exposure 

Assessment Manual (EPA 1988). The MUSLE equation is used to calculate the amount of sediment 

generated from the representative storm event in each subbasin. The partitioning equations are then 

used to determine the amount of contaminant transported with the runoff and the amount transported 

9 

LO 

11 

12 

with the sediment. As flows from different subbasins combine, the contaminant concentration in the 13 

combined flow is calculated based on a mass balance approach. 14 

15 

F.2.2.4.1 Sediment Generation 16 

The MUSLE equation is used to calculate the amount of sediment generated from each subbasin 17 0 containing contaminated areas. The MUSLE equation takes the following form: 18 

19 

(F.2-1) 

where 

LS 

C 

P 

= sediment yield (mass per event) 
= conversion constant 
= volume of runoff (volume, from HEC-1 output) 
= peak flow rate (volume / time, from HEC-1 output) 
= soil erodibility factor (masdaredunit erosion potential from County Soil 

Survey) 
= slope length factor (dimensionless, from Superfund Exposure Assessment 

Manual) 
= cover factor (dimensionless, from Superfund Exposure Assessment 

Manual) 
= erosion control practice factor (dimensionless, from Superfund Exposure 

Assessment Manual) 
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Thkvolume of runoff and the peak flow rate can be calculated based on equations presented in the 

Superfund Exposure Assessment Manual; however, because this information is available from the 

HEC-1 output the HEC-1 results are used. The HEC-1 analysis is more detailed than the equations in 

the Manual and should yield more consistent results because the same HEC-1 output was used in 

other parts of this overall analysis (Le., infiltration calculations). Table F.2.2-3 provides the peak 

flow rates and runoff volumes estimated with the HEC-1 model. Table F.2.2-4 lists the MUSLE 

parameters used in the contaminant transport calculations for each subbasin in the model. The output 

from the MUSLE equation is the total amount of sediment produced (in mass) from each subbasin. 

F .2.2.4.2 Partitioning Equations 

Calculations to determine the amount of contaminant in the runoff and in sediment for each subbasin 

are performed for each CPC. The following equations calculate the amount of adsorbed and 

dissolved contaminants available in the top 0.4 inch (1 cm) of soil (EPA 1988). 

where 

S, = adsorbed substance quantity (mass) 
D, = dissolved substance quantity (mass) 
8, = available water capacity (dimensionless) 
& = sorption partition coefficient (volume/mass) 

Ci = total substance contamination (masdarea-in.) 
A, = contaminated area (area-in.) 

= soil bulk density (mass/volume) 

The amount (mass) of contaminant and concentrations are given by the following equations: 
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where 

PX, = adsorbed substance loss per event (mass) 

a 

= dissolved substance loss per event (mass) 
= concentration of contaminant in runoff per subbasin (mass/volume) 
- = -- concentration of_contaminant.in.sediment per subbasin-(masdmass) - - - 

= sediment yield (mass, from MUSLE) 
= total storm runoff (depth, from HEC-1 output) 
= total storm rainfall (depth, from HEC-1 input) 
= storm runoff volume (volume, HEC-1 output) 
= total subbasin area (area-in.) 
= adsorbed substance quantity for contaminated area one in the subbasin (mass) 
dissolved substance quantity for contaminated area one in the 
subbasin(mass) 
= conversion constant 

. -  - 
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16 

The procedures in the Superfund Exposure Assessment Manual are for an area that is uniformly and 17 

, completely contaminated. The drainage subbasins from the HEC-1 model are relatively large and 18 

19 contain a significant areal variation in the contaminant concentrations in the surface soil. To account 

for this variation, the drainage subbasins are further subdivided, based on contaminant concentrations, 

into smaller areas assumed to have a uniform concentrations (Section F.2.3.2 discusses this further). 

The equations presented here have been modified slightly from the original equations in the Superfund 

Exposure Assessment Manual to handle the further division of the subbasins. The above equations 

have two parameters: 'A' is the entire subbasin while 'Ac' is a smaller area in the subbasin assumed 

The Superfund Exposure Assessment Manual only has a parameter 

20 

21 

22 

23 

24 

to have a uniform concentration. 

for the total area. 

25 

The sum of the contributions from each of the uniformly contaminated areas within 26 

the subbasin is used to calculate the total contaminant concentration from the entire subbasin. 27 

28 

The result from this step in the overall procedure is the contaminant concentration in the runoff and 

sediment from each subbasin. The runoff and sediment concentration calculations are continued to 

29 

30 

account for the mixing of contaminated runoff with runoff from uncontaminated subbasins outside of 

the FEMP property. The sediment concentrations in the SSOD and Paddys Run are calculated in the 

31 

32 

same manner as the runoff; because of this, only the runoff concentration equations are presented to 

avoid redundancy. 34 

33 

35 

F.2.2.4.3 Estimation of Concentrations in Runoff in Paddvs Run. SSOD. and the Great Miami River 36 

The concentrations in Paddys Run, the SSOD, and the Great Miami River are calculated based on the 37 

@ 1-year, 24-hour storm event. The concentrations in Paddys Run and the SSOD resulting from the 38 

c ,  . " * , .  . : 000635 
F.2-13 ..j 2 

P&\OIhI\D-Ol-94-7\Jme 22. 1994 11:03a 



FEMP-OSRI-4 D W  
June23. 1994 

contaminated flow from an individual contaminated subbasin are calculated with dilution factors. 

These dilution factors relate the concentration in the runoff coming from the contaminated subbasin 

to the resulting concentration in the receiving stream (either Paddys Run or the SSOD). 

To be conservative, the procedure for estimating concentrations in the surface water assumes that no 

mass of contaminant is lost to infiltration through the streambeds. This assumption represents a 

worst-case scenario for concentrations in the surface water. If a storm event occurs when the 

streambeds are saturated, little or no dissolved contaminant would infiltrate through the streambeds. 

If the storm event occurred at any other time more contaminant would likely infiltrate, leaving less 

contaminant for the concentration in the surface water. 

The combined effect of multiple contaminated subbasins entering Paddys Run and the SSOD also is 

evaluated. Where several contaminated subbasins enter Paddys Run at the same point, the average 

concentration of the contaminated subbasins is calculated based on a flow-volume weighing of the 

concentration from each subbasin. The average concentration is then used to calculate the resulting 

concentration in Paddys Run. 

The total concentration in Paddys Run is calculated at cross sections C-C, D-D and E-E, as shown in 

Figure F.2.2-6. These locations include contamination entering Paddys Run at that point and 

contamination, if any, which entered Paddys Run upstream of that point. 

The concentration in the Great Miami River resulting from contaminated flow from Paddys Run is 

calculated based on the average flow rate in the Great Miami River. Each of the above-mentioned 

calculations are discussed below. 

Dilution Factors for Individual Contaminated Subbasins 

To estimate the contaminant concentrations in Paddys Run and the SSOD, dilution factors were 

calculated for each contaminated subbasin. The dilution factors are applied to the runoff contaminant 

concentrations (Le., C, as described in Section F.2.2.4.2) from each contaminated subbasin. These 

dilution factors are based on the flows in the receiving stream (Paddys Run or the SSOD) when the 

peak flow from the contaminated subbasins enters the receiving stream. The dilution factor for each 

individual contaminated subbasin was calculated in the SWF&IM report and is presented in 

Table F.2.2-3. 
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The flow from the contaminated subbasins is assumed to be uniformly contaminated with a constan 

concentration over the duration of the flow. The rates at which contaminants reach the receiving 2 

stream are greatest when the flow from the contaminated subbasin is the greatest, at the time of the 

peak discharge from the subbasin. Generally the maximum concentration in the receiving stream 

occurs when the most contaminant enters the stream. To be conservative, this maximum 

concentration is reported as the concentration in the receiving stream. The ratio of the peak flow in 

the contaminated subbasin to the flow in the receiving stream at the time of the peak discharge of the 

contaminated subbasins is used as the dilution factor. Figure F.2.2-9 graphically shows the 

relationship between the contaminated subbasin hydrograph, the total hydrograph in the receiving 

stream, and the discharges at the time of the maximum flow from the contaminated subbasin. 

- - -  - -  - - - - .  - -  . - -  - -  

As an example, the following equations are used to calculate the dilution factors for the WPA 

subbasin (waste pit area) of the HEC-1 model used for contaminant calculations. The total 

hydrograph (including subbasin WPA) in the receiving stream is STA 70 in the HEC-1 model 

(Figure F.2.2-7). The dilution factors for the other contaminated subbasins are calculated in a similar 

manner. 

3 

4 _ _  
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17 

(F.2-8) 

19 

where 

DFWA, = dilution factor for subbasin WPA (dimensionless) 
WWA) = peak flow from subbasin WPA (volumeltime) 
Q m A m A )  = flow rate in the STA 70 hydrograph at the same time as the peak flow in 

subbasin WPA (volume/time) 

The concentration in Paddys Run due to subbasin WPA can then be calculated with the following 

equation: 

n 

28 

29 

(F.2-9) 

30 
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W where 

CvA) 
C,A, 

= concentration in Paddys Run due to subbasin WPA (mass/volume) 
= concentration of contaminant in the runoff from subbasin WPA 

(mass/volume); calculation of this value is described in Section F.2.2.4.2 

Weighted Contaminant Concentrations for Multide Subbasins Entering Paddvs Run 

The contaminated flow entering Paddys Run at cross section C-C is due to the flow from subbasins 

WPA and 570 (Figure F.2.2-6). The contaminated flow entering Paddys Run at cross section E-E is 

due to the four contaminated subbasins (PDAR, 580, 581, 582) that drain to the SSOD. The HEC-1 

model combined the runoff hydrographs of the contaminated subbasins flowing to cross sections C-C 

and E-E at stations 70 CT and STA 80 (Figure F.2.2-7, respectively. The combined hydrographs at 

those two stations are used to simulate the incoming contaminated flow to Paddys Run. 

The concentration in the combined hydrographs at stations 70 CT and STA 80 is based on the average 

concentration from the contributing contaminated subbasins. The average concentration is based on a 

volume weighing of the concentrations in the runoff from each of the contaminated subbasins. 

The average concentration of the flow from subbasins 570 and WPA entering Paddys Run at cross 

section C-C is given by the following equation: 

' 5 7 0  - W A  
(F.2-10) 

where 

c5,WA = volume weighted average concentration entering Paddys Run at cross section 
C-C due to subbasins 570 and WPA (mass/volume) 

C,,, = concentration in the runoff from subbasin WPA (mass/volume) 

VWPA = total volume of runoff from subbasin WPA (volume) 

c,, = concentration in the runoff from subbasin 570 (mass/volume) 

v 5 m  = total volume of runoff from subbasin 570 (volume) 

The above equation can also be used to model the current conditions at the FEMP in which the.flow 

from the waste pit area is collected and pumped to the Great Miami River. To model that scenario, 

. .  
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the terms pertaining to the waste pit area would simply be deleted from the above equation. The 

equation used to calculate the average concentration in the SSOD is similar and is presented in the 

SWF&IM report. 
@ 

- -  - -  . - - - - - 

Maximum Concer&ajions-in Paddvs Run - -  

The maximum concentration of contaminants in Paddys Run at cross sections C-C, D-D and E-€ is 

based on the peak incoming flow, the incoming concentration, and the concentration already in 

Paddys Run. Calculating the concentration at the time of the peak discharge is similar to the 

approach used for calculating the dilution factors for each individual contaminated subbasin. This 

yields the maximum concentrations in Paddys Run. In some instances the concentration of flow in 

Paddys Run from upstream may have a higher concentration than the incoming flow. In these cases 

the concentration in Paddys Run from upstream was taken as the maximum concentration at that 

point. 

The maximum concentration in Paddys Run due to incoming contaminated subbasins WPA and 570 at 

cross-section location C-C is given by the following equation: 

where 

CFUidYC, = maximum concentration in Paddys Run at cross-section location C-C 

qP7ocT = peak discharge from the combination of subbasins 570 and WPA 
hydrographs (Station 70CT) (volume / time) 

QsrAm- - - discharge in the total hydrograph in Paddys Run at the same time as the 
peak discharge qp- (volume / time) 

QROUTEOCIDCT) = discharge in the upstream hydrograph in Paddys Run at the same time 
as the peak discharge qp- (volume / time) 

Cwm) = concentration in Paddys Run due to subbasin 560 

The equations for the maximum concentration at cross sections D-D and E-E are similar and are 

presented in the SWF&IM report. e 
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c Maximum Concentration in the Great Miami River at the Confluence with Paddvs Run 

The maximum concentration in the Great Miami River is calculated by taking the maximum 

concentration in Paddys Run at the confluence with the Great Miami River multiplied by a dilution 

factor between Paddys Run and the Great Miami River. This dilution factor is the peak flow rate in 

Paddys Run at the confluence of Paddys Run and the Great Miami River from the HEC-1 model 

River is given by the following equation. 

3 

4 

5 

divided by the average flow rate in the Great Miami River. The concentration in the Great Miami 6 

7 

8 

where 
\ 

= concentration in the Great Miami River (masstvolume) 

(F .2- 1 2) 

peak flow rate in Paddys Run at the confluence with the Great Miami 
River (volume/time) 

= average discharge in the Great Miami River (from previous studies, 
3460 cfs P O E  1993a1) 

maximum of CPsaay(cc), CMfl,, and CMm 

The dilution factor is calculated as 0.1050 when including flow from the former production area 
(future conditions) and 0.1004 when excluding the production area (baseline conditions). 

The maximum concentration in Paddys Run at the confluence with the Great Miami River is 

calculated by taking the maximum of the concentrations in Paddys Run at cross sections C-C, D-D, 

and E-E. That concentration is then diluted by the flow of incoming subbasins at the time that 

Paddys Run is peaking. The following equation is used to calculate the maximum concentration in 

Paddys Run at the confluence with the Great Miami River. 

(F. 2- 13) 
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where e 
cwnt GMR) 

WRd 

= maximum concentration in Paddys Run at the confluence with 
Great Miami River (mass/volume) 

_ _ _  . - 
- - - -  

peak discharge in Paddys Run at cross section F-F before addition of 
incoming flow at cross section F-F (cfs) 

total discharge in Paddys Run at cross section F-F when upstream 
hydrograph (Rout25) peaks (cfs) 

peak discharge in Paddys Run at cross section G-G before addition of 
incoming flow at cross section G-G (cfs) 

total discharge in Paddys Run at cross section G-G when upstream 
hydrograph (Rout27) peaks (cfs) 

peak discharge in Paddys Run at cross section H-H before addition of 
incoming flow at cross section H-H (cfs) 

= total discharge in Paddys Run at cross section H-H when upstream 
hydrograph (Rout3) peaks (cfs) 

@ Concentration in the Great Miami River at the Effluent Line 

For baseline conditions, the runoff around the production area (PDAR) and the waste pit areas are 

collected in the storm water retention basin and discharged to the Great Miami River. Two 

concentrations are calculated; the first is the concentration due to the representative storm event, the 

other is a year-long average. The following assumptions are made in calculating the concentration in 

the Great Miami River at the outfall line: 

Runoff from the representative storm event flows to the storm water retention basin and 
is released to the Great Miami River over one week. 

Both dissolved and adsorbed phase contaminants are used in calculating the concentration 
in the Great Miami River. 

One-third of the average flow in the Great Miami River is used for mixing with the flow 
from the outfall line; this is based on the regulated, allowable mixing zones for Ohio 
(EPA 1984). 

It is assumed that four pumping wells used to remediate the groundwater also discharge to 
the outfall line; the wells are assumed to each pump at a flow rate of 300 gallons per 
minute (gpm) and contain 50 pg/L of U-238. 
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The permitted National Pollutant Discharge Elimination System (NPDES) allowable 
amount of uranium to be discharged to the Great Miami River is 1700 Ibs per year; the 
yearly amount of U-238 discharged to the Great Miami River is limited to 1700 Ibs for 
the purpose of calculating a yearly average concentration. 

The concentration in the Great Miami River is calculated by summing the amount of contaminant 

released (adsorbed and dissolved from areas WPA and PDAR and from the pumping wells) and 

dividing by the total volume of water available for the same time frame. The total flow of water is 

the sum of one-third of the average flow in the Great Miami River, the runoff volume from subbasins 

PDAR and WPA, and the flow from the pumping wells. 

F.2.2.4.4 Contaminant Loadings to the Great Miami Aauifer 

The contaminant transport in the Great Miami Aquifer is modeled to determine groundwater exposure 

point concentrations. The amount of contaminant infiltrating through the streambeds of Paddys Run 

and the SSOD is input as loading terms to the groundwater solute transport model. Loading for two 

cases are calculated; one from the single representative storm event and another average rate to 

represent all of the storm events occurring during the year. The procedures to determine these two 

loading rates are presented below. 
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Single Storm Event Loadings 

Contaminant loadings are calculated for each of the three stream reaches C-C to D-D, D-D to E-E, 

and E-E to F-F in Paddys Run where infiltration through the streambed is significant and for the 

SSOD. The cross section locations are shown in Figures F.2.2-5 and F.2.2-6. 

The contaminant loadings to the Great Miami Aquifer produced from the representative storm are 

calculated by determining the mass of dissolved contaminant that would enter the Great Miami 

Aquifer through each channel reach. The amount of mass that enters the Great Miami Aquifer is 

based on the percent of a contaminated subbasin's total flow which infiltrates into the streambed per 

channel reach. The percent of total runoff that infiltrates is correlated to the percent of the total 

dissolved contaminant in the runoff which enters the Great Miami Aquifer. The percent of each 

contaminated subbasin's total runoff which infiltrates into each channel reach is then required for 

loading calculations. 
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To be conservative, the procedure for estimating concentrations in the groundwater due to infiltration 

through the streambeds of Paddys Run and the SSOD is based on infiltration calculations that assume 

the streambeds are initially unsaturated. This condition creates the upper bound of infiltration and 

also the upper bound of the contaminant passing through the streambed. - This represents - -  the - 

_ _ -  - - 
- worst-case scenario for loadings to the Great Miami Aquifer from surface water infiltrating through 

the streambeds. 

The infiltration rates through the streambeds of Paddys Run and the SSOD vary with both distance 

and time. The runoff flow rate and hence the dissolved contaminant flow rate from each different 

subbasin also varies with time. Because of the varying surface water flow and infiltration rates, an 

overall average of the amount of infiltration versus the overall total runoff might overestimate the 

amount of contamination infiltrating from one subbasin while underestimating the amount from 

another. The percent of infiltration attributed to each subbasin in each channel reach in Paddys Run 

is calculated to describe the complex nature of the infiltration into the streambeds of Paddy Run and 

the SSOD. The procedures to calculate the percent of runoff which infiltrates into each channel reach 

during the representative storm event was presented in the SWF&IM report. The results of the 

infiltration calculations were also presented in that report and are reproduced in Tables F.2.2-5 a and F.2.2-6. 

The contaminant loadings to the Great Miami Aquifer in channel reach C-C to D-D is the result of 

contaminated flow in subbasins 560, WPA, and 570 (flow from subbasin 575 is assumed to enter 

Paddys Run at cross-section location D-D). The following equation is used to calculate the amount of 

mass which infiltrates through the Paddys Run streambed between cross sections C-C and D-D. 

(F.2.14) 

where 

Mc-D = mass of contaminant infiltrating into channel reach C-C to D-D (g) 

PQ(W = mass of contaminant in the runoff from subbasin 560 (g) 

PQW*, = mass of contaminant in the runoff from subbasin WPA (g) 

PQl(570) = mass of contaminant in the runoff from subbasin 570 (g) 
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I,,, = percentage of total runoff from subbasin 560 which infiltrates into the 
stream reach between C-C and D-D (dimensionless) 

4wm-5,, = percentage of total runoff from subbasin WPA and 570 which 
infiltrates into the stream reach between C-C and D-D (dimensionless) 

The equations for the other channel reaches D-D to E-E, E-E to F-F, and the SSOD are similar. 

Maximum Great Miami Aauifer Concentrations 

The maximum Great Miami Aquifer concentrations due to the loadings from infiltration through the 

channel reaches are based on the single storm event loadings. The concentration is calculated using 

the volume of a Sandia Waste Isolation Flow and Transport (SWIFT) cell. For each channel reach, 

the portion of the total contaminant mass which will enter each cell is determined. The concentration 

is given by the following equation from reach C-C to D-D. The equations for the other reaches are 

similar. 

where 

(F .2- 15) 
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= concentration in the Great Miami Aquifer under reach C-C to D-D m 
due to infiltration from Paddys Run (masstvolume) 21 

= length of reach between cross sections C-C to D-D (length) 

= length of SWIFT cell under reach (125 feet) 
26 

21 

28 

= volume of groundwater in layer 1 of the Great Miami Aquifer in the 
average thickness cell block along Paddys Run or the SSOD 

= volume of water infiltrating into SWIFT cell 

The volume of water in the SWIFT cell is calculated from: 

" 1) c , '$ I' e.' 
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where 

- - w, e 
average width of the streams used 
Run and 10 feet for the SSOD) 

2 

3 

, ‘ I  

5 

for modeling purposes (25 feet for Paddys 

saturatled_thic.~-ess.of.layer_l of the Great Miami-Aquifer in the SWIFT-cell - - - - -6- - - -  - -  

(= 15 feet) 7 

total porosity of the Great Miami Aquifer (0.30) 
8 

9 

The volume of infiltration infiltrating into a SWIFT cell under Paddys Run between cross 

sections C-C and D-D is given by the following equation: 

where 

= total volume of runoff from subbasin 560 (volume) 

= total volume of runoff from subbasin WPA (volume) 

= total volume of runoff from subbasin 570 (volume) 

(F .2- 17) 

Yearlv Loadings 

The annual amount of contaminant being loaded to the Great Miami Aquifer is calculated based on the 

annual amount of dissolved contaminant released from each subbasin. The annual amount of 

dissolved contaminant released from each subbasin is calculated with two different procedures. To be 

conservative, the procedure which produced the higher amount of dissolved contaminant is used in 

predicting the annual contaminant loadings to the Great Miami Aquifer. The two procedures both 

relate the ratio of dissolved contaminant produced from the representative storm to yearly amounts of 

other parameters which are more readily estimated. One procedure relates the dissolved contaminant 

mass to the yearly amount of sediment produced. The other procedure relates the dissolved 

contaminant mass to the yearly amount of runoff produced. 

The first procedure to calculate the amount of dissolved contaminant produced from all storms during 

the year assumes the ratio of sediment produced and the amount of dissolved contaminant in the 

runoff is constant for all storm events. The single storm event calculations using MUSLE provides 
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this ratio. The universal soil loss equation (USLE) (EPA 1988) is used to calculate the annual 

amount of sediment produced. If the ratio of dissolved contaminant to sediment remains the same 

throughout the year and the annual amount of sediment is known, then the annual amount of dissolved 

contaminant in the runoff can be calculated. 

The USLE equation can be modified to include a term called the sediment delivery ratio. The 

sediment delivery ratio represents the percentage of sediment that actually reaches the subbasin outlet 

to the total amount that is produced in the subbasin. To be conservative, the sediment delivery ratio 

is assumed to be 1 in calculating the yearly amount of dissolved contaminant. The calculated 

sediment delivery ratio is used in determining the yearly sediment yield from the subbasin to Paddys 

Run. 

The second procedure to calculate the amount of dissolved contaminant produced from all storms 

during the year assumes the concentration of contaminants in the runoff is constant for all storm 

events. The single storm event calculations provide this concentration. The annual amount of runoff 

from each subbasin is calculated by assuming the ratio of rainfall to runoff for the representative 

storm event is the same as the ratio of annual rainfall to annual runoff. The annual amount of rainfall 

is available from meteorological records for the area. If the ratio of dissolved contaminant to runoff 

remains the same throughout the year and the annual amount of runoff is known, then the annual 

amount of dissolved contaminant in the runoff can be calculated. 

Because most storm events that occur during the year are likely to be smaller than the representative 

storm and produce less runoff and a greater percentage of infiltration, it is conservatively assumed 

that all the contaminant produced for the yearly loading, other than the representative storm, enters 

the Great Miami Aquifer. The total yearly loading is taken as the annual dissolved contaminant 

amount minus the amount produced during the representative storm. The amount calculated to 

infiltrate into the streambeds during the representative storm event is then added to yield the yearly 

total loading. 

F.2.3 CONTAMINANT LOADING DETERMINATION 

The source of contamination in the surface water pathway used for modeling is assumed to be the 

surface soil in and around the FEMP. The concentrations of contaminants in the surface soil used for 

modeling are based on sampling results. The amount of contaminant which can be released to the 
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surface water is dependent on a geochemical parameter; the soil/water partitioning coefficfent, or I(d. 1 0 The I(d is a measure of the tendency for a solute to be sorbed onto soil. Once the K., values and 

source concentrations have been determined, a screening is performed to eliminate contaminants from 

2 

3 

the surface water modeling process which do not pose a significant risk. The determination of 

source concentrations, geochemical parameters, and the screening processes are described in the 

4 
-~ .. .~ - - ~ - ~ - -- -- - _ -  ~ ~ . .  .. - - - ~ -  - _ _  ...- -~ ~ - - ~ -  -- - -  

following sections. 

F.2.3.1 Contaminant Source Areas and Concentrations 

Discussion of the delineation of source areas is presented in Sections 5.3.2.2 and 5.2.2.4. 

Figure F.2.3-1 shows the final delineation of the source areas (34) which are used for all 

contaminants; each source area is given a designation that relates to the drainage subbasin where it is 

located. Then each source area within the drainage subbasin is designated with a letter (i.e., 560a, 

560b, etc.). Source areas defined in other operable unit studies are assigned names which correspond 

to the titles used in the previous studies. For example, area SWL is the solid waste landfill which is 

part of Operable Unit 2. 

For each of the remaining source areas, surface soil samples in the top 1.5 feet are statistically 

analyzed to determine a representative concentration for each contaminant in each source area. The 

procedure presented in Appendix A, Attachment A.2.1 describes the statistical process. If a 

contaminant is detected above background in any source area, a concentration is required for each 

source area to be able to evaluate the accumulative effects of all of the source areas. If a contaminant 

is analyzed for in a source area but is not detected, the background concentration is assigned to that 

area. If a contaminant is not analyzed for in a source area but a concentration is required, a 

concentration is "borrowed" from an adjacent area or an area that was likely to contain similar levels 

of contamination. Two to four source areas are grouped together from which concentrations could be 

borrowed. The borrowing process can best be explained with a short example. For instance, three 

source areas (A,B, and C) are grouped together because they are suspected of having similar levels of 

contamination; in addition, a particular constituent was not analyzed for in area B. The representative 

concentration of either area A or C could be assigned to area B. If only one of areas A or C is 

immediately adjacent to area B, then that area's concentration is borrowed. If both areas A and C are 

adjacent to area B, then the higher of the representative concentration for the areas A or C is assigned 

to area B. In some instances, entire groups of source areas require borrowed concentrations. When 

this happens the concentrations are borrowed from another group of source areas or, depending on the 
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a 

area and the expected amount of contamination, background levels could be assigned. In order to 

simplify the implementation of this process, a flow chart (Figure F.2.3-2) indicates which source 

areas are borrowed from which group. All of the source areas and their initial groups are shown on 

the right side of the figure; the dots indicate places were borrowing takes place. Figure F.2.3-2 

contains four levels of borrowing. Borrowing within the production area always used the group 

suspected of containing higher levels of contamination. This is indicated in the lower portion of the 

figure by the arrows connecting groups. Figure F.2.3-2 accounts for every possible case of 

borrowing between the 34 source areas. Usually only borrowing within the initial groups is required. 

During the borrowing process the source areas from other operable units are assigned their present 

concentrations (before remediation). This was done so that if a source area adjacent to one of the 

other operable unit source areas requires a concentration, the background concentration would not be 

used. This would be a more realistic assumption since the areas adjacent to the other operable units 

would not be remediated for the baseline conditions for Operable Unit 5.  Attachment F.2.1 presents 

all of the source concentrations for the 34 source areas for baseline conditions. 

The depletion of source soil by erosion was evaluated by calculating the amount of soil depth lost to 

erosion during the 1000-year modeling time frame. The maximum amount of erosion in any of the 

subbasins is predicted to be less than 8 inches. This is less than the assumed 18-inch depth of the 

contaminated source soil, so that the contaminated source soil would not erode away during the 

modeling time frame. The depletion of the source soil by erosion is not included in the surface water 

modeling since it would not have an effect on the model source terms. 

The source concentrations used for future conditions are adjusted to account for radioactive decay 

and biodegradation of the contaminants in the 70 years from the beginning of the baseline conditions. 

The decay rates are presented in the next section. Attachment F.2.1 also presents the source 

concentrations after 70 years of decay. The inorganics are assumed to not experience any decay so 

the source concentrations do not change from the baseline conditions. 

F.2.3.2 Geochemical Parameters 

Several geochemical parameters specific to each source area and to each chemical are needed to 

simulate the transport of the contaminants in the surface water. The soil/water partitioning coefficient 

(KJ is required for each source area and each chemical. The Is, coefficients used for radionuclides 
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and inorganics in the surface soil are presented in Tables F.2.3-1 through F.2.3-2. Where site- 

specific data is not available, literature values are used for radionuclides and inorganic contaminants. 

1 

@ 2 

3 

4 _ _  - - - -  - When a site-specific or literature-based value is not available for a given organic chemical, its I(d 
- -  _ _ _ _  - -  - - -  

- -value is calculated using GI orga5iccGbon partitioning coefficient or I&, the amount of carbon 5 
. _ - -  

present in the soil matrix and the size distribution of the soil. The following equation presented in the 6 

Risk Assessment Work Plan Addendum (DOE 1992) was used to calculate the K,, values for organic 7 

contaminants : 8 

9 

Kd = K, [0.2(1--x: + m ( x i ) ]  

where 

I& = soil partitioning coefficient (L/kg) 
K, = organic carbon partitioning coefficient (L/kg) 
f = mass fraction of silt or clay (dimensionless) 
x'o = organic carbon content of sand (dimensionless) 
x6, = organic carbon content of siltclay (dimensionless) 

(F.2-18) 
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The organic carbon content of both sand and siltclay are assumed to equal the fractional organic 

carbon (FOC) content of the surface soil. The mass fraction of the silt or clay and the FOC in the 

surface soil is not available from sample data so values are taken from the Hamilton and Butler 

County Soil Surveys (USDA 1982; 1980). The soil surveys provide maps which identify the soil 

types found within the study area. The soil surveys also provide numerous parameters and properties 

of the different soil types, such as grain sue data and percent organic matter. The mass fraction of 

silt or clay (0 is taken as the percent passing the No. 200 sieve (75 microns) as reported in the soil 

survey. An average value of the mass fraction of silt or clay is determined for each contarninant 

source area. The percent of organic matter is approximately equal to 1.9 times the FOC value 

(Maidment 1993). This relationship is used to relate the percent organic matter to the FOC. The 

FOC values for the surface soil in each of the source areas were all calculated to be approximately 

one percent so this value is assumed for all the contaminant source areas. FOC and f values are 

available for Operable Unit 2 contaminant source areas from their analysis and are used for 

calculating I(d values to be consistent with the Operable Unit 2 reports. The FOC and f values used 

. 

to calculate the K,, values are presented in Table F.2.3-3. e 
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For many of the organic compounds the octanol-water partitioning coefficient &) is more readily 

available. K, can be related to K, by the following formula presented in the Risk Assessment Work 

Plan Addendum @OE 1992). 

K, = (0.63) K, (F.2-19) 

The K, values used to calculate the I(d values are presented in Table F.2.34. 

F.2.3.3 CPC Screening in the Surface Water Pathwav 

As discussed in Section 5.3.2.3, each chemical detected above background undergoes a screening 

process to determine which constituents must be modeled. The screening procedure for CPCs in 

surface water and in the groundwater are discussed below. 

F.2.3.3.1 Initial Toxicitv Screening 

Chemicals detected above background concentrations in surface soil at the FEMP number 131. The 

macronutrients (calcium, iron, sodium, etc.,) are first screened out. The maximum water 

concentration based on the highest representative concentration in any of the source areas and the 

lowest & value used in any of the source areas is then calculated. The maximum concentration is 

calculated with the following equation: 

Cm.x(-r, = cm.x,, ' K4&, (F.2-20) 

This concentration is then compared to the lo7 risk-based concentrations for carcinogens or 0.1 

hazard quotient (HQ) concentrations for noncarcinogens. These screening concentrations are derived 

by dividing the 106 risk-based concentrations or the HQ of 1.0 by 10 (EPA 1991). If a contaminants' 

maximum concentration in water is below the risk concentration, the contaminant is not simulated in 

the surface water model. Table F.2.3-5 presents the calculations used for the initial screening. Of 

the 131 chemicals detected, 41 are screened out. In addition to the chemicals analyzed for at the 

FEMP, hexavalent chromium is also modeled with the assumption that 10 percent of the measured 

total chromium in the source surface soil at the FEMP is hexavalent chromium. Short-lived 

radionuclide progeny products are not modeled separately from their parent radionuclide so that an 

additional five detected constituents (lead-2 10, polonium-210, radium-224, radium-228 and 
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thorium-228) are not modeled separately. A total of 86 constituents are modeled in the FEMP surface 

water draining to Paddys Run. 

Thirtv constituents are detected above background in the portion of the site which drains directly to - . _._ . - 
~- -. - -  - - 

the-Great M i h i  River. Of these, 15 constituents are screened out during the initial toxicity screening 

leaving another 15 that are modeled in the surface water. 

F.2.3.3.2 Surface Water CPC Screening 

The approach used to calculate the contaminant concentration in the flow coming from each subbasin 

was discussed in Section F.2.2.4.2. Those concentrations are compared to the lo7 risk-based 

concentrations for carcinogens or 0.1 HQ concentrations for noncarcinogens. If the contaminant 

concentration in the flow from each and every subbasin is below the screening concentrations, then 

the contaminant is screened out and the concentrations in Paddys Run and the Great Miami River are 

not calculated. The concentration resulting from flow from multiple subbasins cannot be higher than 

any of the contributing subbasin’s concentrations. Screening the surface water concentrations before 

mixing with other subbasins will result in a more conservative screening process than if the predicted 

concentration in Paddys Run was used for the screening. 

F.2.3.3.3 Groundwater CPC Screening 

The estimated concentrations to the Great Miami Aquifer are compared to the lo7 risk-based 

concentrations for carcinogens or the 0.1 HQ concentrations for noncarcinogens. If the contaminant 

concentration in the Great Miami Aquifer is below the screening concentrations, then the contaminant 

is screened out and the contaminant’s migration is not simulated in the groundwater solute transport 

model. 

Determination of the Concentration in the Great Miami Aquifer due to contaminants infiltrating 

through the streambeds of Paddys Run and the SSOD is accomplished by mixing the mass of 

contaminant which enters the Great Miami Aquifer through the streambed into a SWIFT cell and 

dividing by the volume of the cell plus the volume of infiltration. A maximum concentration is 

calculated for Paddys Run and another for the SSOD. The concentrations in the Great Miami Aquifer 

are given by the following equation: 
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C, = M, / (Vcd + V-)! 
(F.2-21) 

where 

estimated c ncen ion in the Great Miami Aquifer due to contaminated water 
infiltrating through the streambeds of Paddys Run or the SSOD 

mass of contaminant entering the SWIFT cell 

volume of groundwater in layer 1 of the Great Miami Aquifer in the average 
thickness cell block along Paddys Run or the SSOD (Equation F.2-16) 

volume of water infiltrating into the SWIFT cell 

The percent of the contaminated subbasin runoff from the 1-year, 24-hour storm event which 

infiltrates into each channel reach along Paddys Run is presented in Section F.2.2.4.4. These 

percentages are used to calculate the amount of contaminant mass that enters each SWIFT cell. For 

screening purposes, the reach length in which the highest percentage of contaminated runoff infiltrates 

is used to calculate the mass. The mass infiltrating into the SWIFT cell used for screening is given by 

the following equations: 

where 

McwdF) 
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(F.2-22) 

21 

22 
21 
24 = maximum mass of contaminant infiltrating into SWIFT cell under Paddys 

Run (g) 23 

maximum mass of contaminant infiltrating into SWIFT cell under 
SSOD(g) 28 

26 

n = 

29 

30 mass of contaminant in the runoff from subbasin 560 (g) 
31 

32 percentage of total runoff from subbasin 560 which infiltrates into the channel 
reach between C-C and D-D &,,,,-) (dimensionless) 
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N C - D  = number of SWIFT cells under channel reach C-C to D-D. ' 1 

2 
- 

The number of SWIFT cells in the channel reach is calculated by the following equation: 3 

The volume of flow which infiltrates each cell is given by the following equation: 

(F.2-25) 

(F .2-26) 
'lnJU(SX3LJ) = (('PDAR + '(582) + '(S81) + '(560))('SOD) ' NSY)D) 

= total volume of flow from the contaminated subbasin 560 (volume) 

infiltration volume into a SWIFT cell under Paddys Run used for screening 
purposes (volume) 

infiltration volume into a SWIFT cell under the SSOD used for screening 
purposes (volume) 

A concentration in the Great Miami Aquifer for each contaminated subbasin had to be less than the 

screening levels for the contaminant to be screened out of the groundwater pathway. 

Attachment F.2.11 provides the output summary tables from the surface water model for the 86 

chemicals not screened out in the initial screening for baseline conditions. The contaminants which 

are not screened out and the major source areas are shown in Table F.2.3-6. The screening results 

for the future conditions are presented in Attachment F.2.111 and Table F.2.3-7. 

F.2.4 MODELING RESULTS 

The following three sections describe the results for the baseline and future conditions simulated at the 

FEMP for Operable Unit 5. The surface water modeling results are used as loading terms in the 

groundwater solute transport model in Appendix F.3 and for the baseline risk assessment described 0 in 
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Section 6.0 The first two sections describe the baseline and future conditions predicted in the Paddys 

Run drainage basin. These sections describe the predicted concentrations in sediment, surface water, 

and in the Great Miami Aquifer due to infiltration from the surface water. The third section reports 

the surface water modeling results for the portion of the FEMP which does not drain to Paddys Run 

(the northeast drainage ditch to the north and east of the FEMP). 

F.2.4.1 Paddvs Run Drainage Baseline Conditions 

As was discussed in Section 5.1.2.1, the baseline conditions assume that the other operable units have 

been remediated and that the storm water controls around the waste pit area (including the silos) and 

' the production area are still in operation. The storm water from the production and waste pit areas is 

eventually discharged to the Great Miami River. Tables F.2.4-1 through F.2.4-3 summarize the 

results of the surface water modeling for the baseline conditions. These tables provide results for 

contaminants not screened out in the CPC screening (Section F.2.3.3). Attachment F.2.11 presents 

the summary output tables from the surface water model for all of the constituents of potential 

concern (CPOCs) not initially screened out. 

Table F.2.4-1 presents the maximum predicted sediment concentration for each contaminant not 

screened out in the surface water CPC screening and also indicates the drainage course which would 

receive the maximum sediment concentration. For instance, if the maximum sediment concentration 

is calculated to occur in subbasin 570, the impacted drainage course is the pilot plant drainage ditch. 

The highest uranium concentration in sediment is predicted to occur in the pilot plant drainage ditch. 

The total uranium concentration in this ditch is predicted to be 552 mg/kg. Most of the other 

radionuclides are predicted to have their maximum concentrations in the ditches north of the 

production area (due to subbasin 560) and in the ditch east of the production area (due to flow from 

subbasin 581). The maximum concentration of sediment for inorganics is predicted to occur in the 

ditches north of the production area. The maximum concentration predicted is for magnesium 

(3 1,500 mg/kg) in the ditch east of the production area. The highest concentration predicted for 

organic contaminants is for benzo(a)pyrene (2.14 mg/kg) in the ditch north of the production area. 

All of the sediment concentrations for each subbasin for each contaminant are presented in the surface 

water model summary output sheets in Attachment F.2.11. 

Table F.2.4-2 presents a summary of the following surface water concentrations: the maximum 

concentration in Paddys Run, the'year-long average concentration in the Great Mimi River at the 

i 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

19 

20 

21 

22 

23 

24 

25 

26 

21 

zs 

29 

30 

31 

32 

. .  . t ,  
. , f  :,\. . - '  

WH\OUhI\D-OI-94-7\June 22. 1994 ll:O3am F.2-32 



FZMP-OSRI-4 DRAFT 

discharge outfall line, the maximum week concentration in the Great Miami River at the discharge 

outfall line, and the maximum concentration in the Great Miami River at the mouth of Paddys Run. @ 
The highest predicted concentrations in each of these four surface water locations are for magnesium. 

then total uranium, manganese, cyanide, and 4-methylphenol. The predicted maximum concentration - -  

in Paddys Run foftotd uranium is 102 pg/L, the maximum concentration in the Great Miami River 

at the mouth of Paddys Run is predicted to be 8.5 pg/L, and the concentration in the Great Miami 

River during the maximum week is predicted to be 5.9 pg/L. 

- -  _. - - - -  - -_ - -- - 

Tables F.2.4-3 and F.2.4-4 provide summaries of the maximum concentration and yearly loading, 

respectively, to the Great Miami Aquifer from the surface water bodies. The concentration and 

loadings are calculated for three channel reaches in Paddys Run and the SSOD. The loadings and the 

concentrations are predicted to be highest under the SSOD for most of the CPCs. This is due to the 

higher contamination around the SSOD and the higher infiltration percentages in the SSOD. The 

highest loadings and concentrations are for magnesium, manganese, cyanide, i d  then total uranium. 

The predicted concentration of uranium total under the SSOD is 97 pg/l and the loading is 

45.8 kg/year. Attachment F.2.11 presents the concentration for all of the contaminants modeled for 

baseline conditions. 0 
F.2.4.2 Paddvs Run Drainage Future Conditions 

As was discussed in Section 5.1.2.1, the future conditions assume that the other operable units have 

been remediated and that the storm water controls around the waste pit area (including the silos) and 

the production area are no longer in operation. The storm water from the production area and the 

waste pit area then return to their natural drainage paths (i.e., the waste pit area to Paddys Run and 

the production area to the SSOD). Tables F.2.4-5 through F.2.4-8 summarize the results of the 

surface water modeling for the future conditions for the chemicals not screened out in the CPC 

screening. Attachment F.2.111 presents the summary output tables from the surface water model for 

all of the chemicals modeled for the future conditions. 

Table F.2.4-5 is similar to Table F.2.4-1 and presents the same type of data for the future condition. 

For most of the CPCs, the maximum concentrations in the sediment are predicted to occur in the SSD 
or the ditch east of the production area. The total uranium concentration in the SSOD is predicted to 

be 3380 mg/kg. These high concentrations are due to the modeled conditions of removing the 

buildings in the production area and exposing the contaminated soil. The maximumxoncentration of 
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sediment for inorganics are predicted to occur in several different drainage subbasins. The maximum 

concentration predicted is for magnesium (31,500 mg/kg) in the ditch east of the production area 

(due to subbasin 581). This is the same as in the baseline condition since the inorganics are assumed 

to not decay and subbasin 581 lies outside of any of the storm water controls. The highest 

concentration predicted for organic contaminants is for 4-methylphenol in the lower SSOD (due to 

subbasin 582). All of the sediment concentrations for each subbasin for each contaminant are 

presented in the surface water model summary output sheets in Attachment F.2.1II. 

Table F.2.4-6 presents a summary of the maximum surface water concentrations in Paddys Run and 

in the Great Miami River at the mouth of Paddys Run. Concentrations are not calculated at the 

discharge outfall line because under the future conditions it is assumed that this line and the rest of 

the storm water controls are not in operation. The highest predicted concentration in both of these 

surface water locations is for magnesium, then total uranium, manganese, and cyanide. The predicted 

maximum total-uranium concentration in Paddys Run is 1980 pg/L and 174 pg/L in the Great Miami 

River at the mouth of Paddys Run. 

Tables F.2.4-7 and F.2.4-8 provide summaries of the maximum concentrations and yearly loading, 

respectively, to the Great Miami Aquifer from the surface water bodies for future conditions. The 

concentrations and loadings are calculated for three cross sections in Paddys Run and the SSOD. The 

loadings and the concentrations are predicted to be highest under the SSOD for most of the CPCs. 

This is due to the higher contamination around the SSOD and the higher infiltration percentages in the 

SSOD. The highest loading and concentration are for total uranium with a predicted concentration 

under the SSOD of 1760 pg/L and a loading of 1460 kg/year. Attachment F.2.111 presents the 

concentrations for all of the contaminants modeled for future conditions. 

F.2.4.3 Northeast Drainage Ditch 

Table F.2.4-8 summarizes the results of the five constituents which are not screened out based on the 

predicted surface water concentration: arsenic, beryllium, manganese, strontium-90, and total 

uranium. The concentrations for sediments and surface water are calculated at two points. The first 

point is at the surface water sampling location located approximately 900 feet east of the FEMP 

property line and the second is at the FEMP property line. The predicted concentrations at the 

FEMP property line are higher than at the sampling point. The baseline and future concentrations are 

nearly identical because most of the constituents not screened out either do not decay or have very 
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long half-lives. The highest predicted concentrations at the sampling point are for manganese 

(170 pg/L in surface water and 876 mg/kg in sediment). The predicted concentration of manganese 

at the fenceline is 225 pg/L in surface water and 1170 mg/kg in the sediment. The predicted 

concentrations at the property line for total uranium are 4 pg/L and 24.7 mg/kg in surface water and 

sediment, respectively; the predicted concentrations at the sampling point are 1.0 pg/L and 7.0 mg/kg 

in surface water and sediment, respectively. Attachment F.2.IV presents the calculations concerning 

the northeast drainage ditch of the FEMP. 

- - - -  - - _ -  - - -  _ _ -  - -  

F.2.5 MODEL PERFORMANCE EVALUATION 

To evaluate the performance of the surface water model the current site conditions are modeled and 

compared to sampling data. The evaluation of the model is focused primarily on total uranium since 

this appears to be the one of the most prevalent contaminants at the FEMP and the contaminant for 

which the most sample data is available for comparison. The predicted concentrations in the surface 

water, sediment, and in the Great Miami Aquifer near Paddys Run and the SSOD are compared to the 

sample data in the environmental media and estimates from other studies. 

- #  

F.2.5.1 Current Contaminant Source Terms 

As in the baseline and future conditions, the source terms for the current conditions are based on 

surface soil sampling data. The source terms for the baseline and future conditions are based on the 

upper confidence limit (UCL) on the mean or median depending on the number of sample data points 

in each source area. This provides a conservative source concentration to be used in predicting 

concentrations for risk assessment purposes. To evaluate the model, it is felt that the average of the 

sampling data provides a less conservative but more reasonable source concentration when comparing 

the model output to sampling data. The current source term concentrations are then based on the 

average of the surface soil sampling data. For current conditions, the other operable units are not 

remediated; therefore the source concentrations used are taken from the other operable unit RI 
reports. For baseline and future conditions, these operable units are assumed to be remediated and 

the background concentration is used for their source terms. 

0 

To simulate the current conditions, two sets of source terms are developed to provide a range of 

values to compare to the sampling data. The first set of source terms includes all of the samples 

taken under the buildings in the former production area (as in the baseline and future conditions). 

The second set of source terms excludes the samples under the buildings because rainfall cannot 
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directly come in contact with this soil and become runoff while the building are still intact. Only 

source areas PAC, PAd, PAe, PAg, and PAh contained samples under buildings; therefore, only those 

terms and the source areas which may have "borrowed" concentrations (see Section F.2.3.1) from 

these areas changed in the second source set. Both sets of source terms are run with and without the 

storm water controls in place so that data from years before the storm water controls were put into 

operation can also be compared. The current condition source concentrations are presented with the 

surface model output sheets contained in Attachment F.2.V. 

F.2.5.2 Simulated Current Surface Water Concentrations 

The current simulated surface water concentrations are compared to sampling data taken from the 

surface water in and around the FEMP. Table F.2.5-1 presents a comparison of the modeled and 

sampled results for total uranium concentrations at nine different locations. The modeled results are 

compared to the range of sampled results for filtered samples taken between 1988 and 1993 except for 

the comparison with the northeast drainage ditch of the FEMP which is compared to samples taken in 

1993. In some cases (subbasins 560 and 581) the sampled data was not taken at the subbasin outlet. 

In these cases, a second surface water concentration for that subbasin is calculated based on only the 

source areas which drain to the sampling point in the subbasin. The source areas usually still do not 

exactly ma&h the areas which drain to the sampling point but do more closely match the drainage 

area than the whole subbasin. Both of these modeled concentrations are presented for comparison in 

Table F.2.5-1. The range of modeled results for the production area are from model runs with and 

without samples under the buildings. The modeled concentrations in the SSOD, Paddys Run, and the 

Great Miami River are for the case with storm water controls since the sampled data was taken after 

the storm water retention basin was put into operation. 

In general, the sampled results match the modeled results fairly well with a few exceptions. The 

modeled concentrations in the pilot plant drainage ditch are significantly lower than the range of 

sampled results. This may be due to contaminants coming from sources other than the surface soil 

that are not modeled in the surface water pathway, such as discharges from the pilot plant. The 

concentration predicted in the northeast ditch is lower than the measured results, although the 

difference is approximately only 10 pg/L. This may be due to seepage of water directly out of the 

source soil to the water course which could generate a higher concentration but a smaller amount of 

contaminant being released. During a storm event the runoff is diluted somewhat by the excess 

rainwater running off the ground surface. If the representative soil concentration (24.7 mg/kg) for 
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total uranium in this area is converted to a liquid concentration using K& (222 L/kg) the'liquid 

concentration would be 1 1  1 pg/L. @ 
F.2.5.3 Simulated Current Sediment Concentrations 

The modeled current sediment concentrations are compared to sampled data taken in drainage 

channels in and around the F E W .  Table F.2.5-2 presents a comparison of the modeled and sampled 

results for total uranium concentrations at eight different locations. The modeled results are 

compared to the same years of data as the surface water comparison in the previous section. As with 

the surface water, in some cases the sampled data was not taken at the subbasin outlet. The results 

for these cases are presented in the same manner as in the surface water section. The range of 

modeled results for the production area are from model runs with and without samples under the 

buildings. The modeled concentrations in the SSOD are for the case with storm water controls since 

the sampled data was taken after the storm water retention basin was put into operation. The 

- - - -  - -  - _ _  _- -- - -  
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.concentration in the SSOD is a flow volume weighted average of the sediment concentrations from 14 

subbasins 580, 581, and 582. IS 

16 

Overall, 

is higher than the sampled results, which may be due to the deposition of contaminated sediment 

before the surface water enters the SSOD. 

the sampled results match the modeled results fairly well. The modeled result for the SSOD 17 e 18 

Under current conditions, most of the contaminated 19 

surface water entering the SSOD originates from subbasin 58 1 .  

subbasin match fairly well with the sampled results, possibly indicating that the sediment is deposited 

The sediment concentrations in this 20 

21 

there and does not reach the SSOD. Sampled results from the Environmental Monitoring (EM) 22 

program does have some sampled results in the SSOD for total uranium closer to the modeled results. 

The modeled sediment concentration in the SSOD is 44.5 mg/kg; the sampling results from the EM 

data in 1988 indicated a maximum concentration of 114 mg/kg although most of the maximum results 

in that year are in the 20-30 mg/kg range. The maximum modeled sediment concentration in Paddys 

Run predicted to be 157 mg/kg higher than the measured range of 1.2-12.5 mg/kg for the years 1988- 

1993. This may be due to the difficulty of taking samples that contain only sediment and not bed 

materials in the stream. The bed materials would be less contaminated which would then decrease the 

overall measured concentration of sediment. 

31 
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F.2.5.4 Simulated Surface Water Contaminant Loadings to the Great Miami Aauifer 

The modeled results for the current conditions are compared to two types of information to evaluate 

the model performance. The results are compared to sampled data from monitoring wells in the 

Great Miami Aquifer. Also discussed in this section is a comparison of the estimated total amount of 

uranium released to Paddys Run to modeled results. 

The modeled results are compared to sample data from Type 2 monitoring wells (screened in the 

upper Great Miami Aquifer) along Paddys Run and the SSOD. Concentrations in the Great Miami 

Aquifer are calculated for three channel reaches in Paddys Run and in the SSOD. Monitoring wells 

are located near Paddys Run channel reaches C-C to D-D, E-E to F-F and in the SSOD (see 

Figure F.2.3-3). Table F.2.5-3 presents a comparison of the predicted concentration in the Great 

Miami Aquifer for current conditions and the sampled data from the monitoring wells for total 

uranium. The predicted concentration in Paddys Run for reach C-C to D-D is for the case without 

storm water controls because most of the data used in the comparison was taken before the beginning 

of the operation of the storm water controls around the waste pit area in 1992. The modeled results 

presented for the SSOD and reach E-E to F-F are for the cases with and without storm water 

controls. It should be noted that the concentrations predicted by the surface water model only predict 

concentrations from a single storm event and do not include contamination that may have been present 

in the aquifer from previous storm events or reached the aquifer via a different contaminant migration 

pathway, such as vertical migration through the soil to the aquifer. It would be expected that the 

predicted Great Miami Aquifer concentrations solely due to surface water loading would be less than 

the measured data. The range of predicted model results falls within the range of sampled results for 

channel reaches between cross section E-E and F-F and the SSOD. The surface water model 

conservatively predicted the groundwater concentration to be higher than the sampled range for the 

channel reach between cross sections C-C and D-D. 

The Fernald Dosimetry Reconstruction Project (RAC 1993) estimates the total amount of uranium 

released to Paddys Run and the SSOD from the FEMP during the years it was in operation 

(1951-1989) to be 17,000 kg with a range of 14,000 to 20,000 kg. The total amount of total uranium 

predicted to be released to Paddys Run and the SSOD by the surface water model is compared to the 

RAC estimates. The amount of total uranium released is calculated with and without samples under 

buildings in the production area to provide a range of modeled results. The mass of contaminant 

released is calculated by estimating the yearly amount released in both the adsorbed and dissolved 
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570a i 
phases for all of the subbasins (see the storm water model output in Attachments F.2.II and F.2.m) 

and then multiplying by the number of years of operation of the FEMP. For the years from 1951 

through 1985 (35 years), the released amount is calculated with the model case in which no storm 

water controls are in operation. In 1986, the storm water retention basin was put into operation, - -  so 

the released amount c&ulated for years 1986 through 1988 (3 years) is based on the modeling case in 

which the storm water controls are in operation. The modeled range of total uranium released to 

Paddys Run and the SSOD is estimated to be 16,400 to 19,800 kg. 

@ 
. _ _  . _ -  . _ -  - - - - -  

_ _ -  - -  

Based on sampled results, the estimated mass of uranium within the plume of significant concentration 

(Le., 10 pg/L) in the Great Miami Aquifer was estimated to be 5100 kg (Table 5-20). The amount of 

uranium in the Great Miami Aquifer which could be attributed solely to surface water loading was 
estimated to be about 1900 kg. The total amount of total uranium predicted to be released to the 

Great Miami Aquifer by the surface water model is estimated to be between 10,300 and 13,200 kg. 

The modeled estimate is based on loadings from the surface water through Paddys Run and the SSOD 
to the Great Miami Aquifer for 42 years (1951 to 1993). The lower value of the modeled loading 

results from the source terms which does not include sampling data from under the buildings; the 

upper estimate is from the source terms which do include sampling data from under the buildings. 

These results demonstrate some of the conservativeness in the assumptions used in estimating the 

contaminants amounts that reach the Great Miami Aquifer from surface water, such as the assumption 

that all of the dissolved contaminant in the runoff for storms other than the representative storm event 

reach the aquifer. 

F.2.6 SENSITIVITY ANALYSIS 

In order to determine the model's uncertainty, sensitivity analyses are performed on several of the 

input parameters. The analyses focus on the sensitivity of the predicted infiltration amount and on the 

sensitivity of the predicted concentrations in the surface water and sediment. 

The sensitivity analyses on the infiltration amount were presented in the SWF&IM report 

(DOE 1994b). Four sets of simulations were performed to examine the sensitivity of input 

parameters on the amount of infiltration in Paddys Run and the SSOD. The four simulations varied 

the Soil Conservation Service (SCS) curve number, the saturated hydraulic conductivity, the 

groundwater table elevation, and the fitting parameters in the Van Genuchten relative hydraulic 
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conductivity equation. Each of these parameters and their sensitivity are discussed in detail in the 

SWF&IM report and are summarized below. 

The sensitivity analysis of the SCS curve number (which is used to simulate the rainfall losses and 

affects the amount of runoff produced from a storm event) indicated that changing the curve numbers 

so that the runoff volume doubles resulted in less than a 6 percent increase in infiltration amount. 

The sensitivity analysis also indicated that the predicted runoff volume is very sensitive to the SCS 
curve number. In the next sensitivity analysis, the saturated hydraulic conductivity was increased and 

decreased by 50 percent. The increase in saturated hydraulic conductivity produced an increase of 

18 percent in the infiltration volume and the decreased conductivity produced a 24 percent decrease in 

infiltration volume. The relative hydraulic conductivity fitting parameters are used to simulate the 

movement of water through unsaturated soil beneath the streambed and are based on the soil type. 

This sensitivity analysis varied the soil type used in the infiltration model. The fitting parameters for 

sand were used in the infiltration model. The model was rerun using the fitting parameters for fine 

sand. This change produced a decrease in infiltration amount of 29 percent. The final sensitivity 

analysis concerning infiltration amount was on the initial groundwater elevation used in the infiltration 

model. The infiltration model assumed a springtime initial water table elevation; in the sensitivity 

analysis the water table was lowered to the average groundwater elevation. This produced a 

27 percent increase in the infiltration amount. 

The contaminant transport equations described in Section F.2.2.4 are input into a spreadsheet to 

facilitate the calculation of the required concentrations. The output from HEC-l,VS2DT, and 

contaminant transport parameters are put into the spreadsheet for the contaminant calculations. In 

order to complete the sensitivity analysis, source concentrations determined by using the preliminary 

Operable Unit 5 database are input in to the surface water model to be used as a basis for comparison 

in the sensitivity analyses. This run is labeled sensitivity baseline in the tables presenting the results 

of the sensitivity analysis. The source concentrations are a preliminary set of source terms for U-238; 

however, these concentrations are very close to the final source concentrations used in the RI fate and 

transport modeling. Three parameters are varied to determine the sensitivity of the surface water and 

sediment concentrations. The SCS curve number, precipitation amount, and soil/water partitioning 

coefficient are all varied to determine their effect on the surface water and sediment concentrations. 

The sensitivity analysis of each of these parameters is discussed below. 
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F.2.6.1 SCS Curve Number Sensitivity Analvsis 

Three modifications to the original SCS curve numbers are run to determine the effect on the e 
predicted surface water and sediment concentrations. These modifications are the decrease of the 

curve numbers by 10 percent, the increase of the curve numbers by 10 percent, and the modification 

of the curve numbers to reflect antecedent moisture conditions I11 (wetter than average initial soil 

moisture conditions). All other input parameters are held constant. The infiltration volumes are not 

adjusted because they will not effect the sediment and surface water concentrations. The predicted 

infiltration volumes can affect the predicted Great Miami Aquifer loadings although the infiltration 

volume is fairly insensitive to the SCS curve number. 

_ _  - -- - _ - _ - _ _  - -  - - - - -  
- - - - 

The concentration of contaminants in the runoff and in the sediment coming from an individual 

subbasin does not change appreciably with changes in the SCS curve number; however, as the flow 

from each individual subbasin combines with others and mixes with uncontaminated flow from 

upstream, the concentrations of contaminants in the sediment and the surface water decrease as the 

runoff volume (and curve number) increases in Paddys Run and in the SSOD (Table F.2.6-1). This 

is due to the general result that the peak runoff from uncontaminated upstream areas occurs closer in 

time to the peak discharges coming from the site as the runoff volume increases. Because of the 

timing of the peak discharges, there is generally more water available in the Paddys Run and the 

SSOD as the runoff volume increases to dilute the contaminated runoff from the site when the peak 

discharge from the site occurs. The use of higher curve numbers will actually result in less 

conservative results with respect to the concentration of contaminants in the surface water and 

sediment in Paddys Run and the SSOD. 

0 

F.2.6.2 Precipitation Sensitivitv Analvsis 

To test the sensitivity of the surface water and sediment concentrations to the precipitation amount, 

the precipitation amount was varied in the HEC-1 model and the other parameters held constant. The 

precipitation is increased by 20 percent and decreased by 20 percent and input into the HEC-1 model. 

The 20 percent decrease in precipitation resulted in an approximate 50 percent decrease in runoff 

volume while the 20 percent increase resulted in an approximate 70 percent increase in runoff 

volume. As with the SCS curve number, the changes in the runoff volume had a comparatively small 

effect on the concentration of contaminants and the contaminant loading to the Great Miami Aquifer. 

Table F.2.6-1 presents a summary of the precipitation sensitivity analysis results. 
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I 

F.2.6.3 Sensitivitv Analvsis of the Soil/Water Partitionin? Coefficient (KAl 

The sensitivity of the surface water and sediment concentrations to the soil/water partitioning 

coefficient is tested by increasing the K,, value by 10 percent and then decreasing the K,, value by 

10 percent. The surface water concentrations varied almost proportionally with the variations in the 

K,, values so that a 10 percent increase in K,, produced an approximate 10 percent increase in 

concentrations. The sediment concentrations showed almost no change in concentration with the 

variation in the K,, values. This may be attributed to the fairly high K,, values used for U-238 for 

most of the site in the baseline sensitivity conditions (&=222). In order to determine if a lower K,, 
would cause the concentration results to be react differently to a variation in K,,, the K,, value was 

divided by 1000 and then the K,, increased and decreased by 10 percent. Dividing the U-238 K,, value 

by 1000 yields K,, values around 0.2. The K,, range between 0.2 to 222 encompasses the K,, values 

for the majority of the constituents found at the FEMP. After dividing the K,, values by 1000, a 10 

percent increase in K,, then produced an approximate 5 percent increase in the sediment concentration 

and a 4 percent decrease in surface water concentration. The K,, sensitivity analysis results are 
summarized in Table F.2.6-2. 

F.2.6.4 Summarv of Sensitivitv Analvses 

Of the parameters which were evaluated for the sensitivity of the surface water and sediment 

concentrations, K,, was the most sensitive. The other parameters tested, SCS curve number and 

precipitation amount, did not have a large effect on the surface water and sediment concentrations. 

The loading of contaminants to the Great Miami Aquifer from surface water is primarily controlled 

by the infiltration amount and the surface water concentration. The infiltration amount is relatively 

insensitive to the runoff volume (governed by the SCS curve number and the precipitation amount) 

and the surface water concentration is also relatively insensitive to the runoff volume, so that the 

loading to the Great Miami Aquifer is also insensitive to the runoff volume. 

The sensitivity analyses for the SCS curve number, the saturated hydraulic conductivity, and the 

relative hydraulic conductivity all produce a change in the total infiltration of 30 percent or less. 

Under the possible range of values, 30 percent uncertainty is acceptable for the intended use of the 

model results. The runoff volume from the representative storm event only accounts for about 

6 percent of the estimated annual runoff and therefore also only 'accounts for 6 percent of the annual 

amount of dissolved contaminant released in the surface water from surface soil. All of the other 
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94 percent of the annual amount of dissolved contaminant is conservatively assumed to reach the 

Great Miami Aquifer. The infiltration volume calculated from the representative storm event only 

accounts for a small amount of the total contaminant loading to the Great Miami Aquifer so that a 

30 percent uncertainty is acceptable for the estimate of the infiltration volume from the representative 

storm event.. 5 

1 @ 2 
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- .  _ -  - -- _ -  - _ _  __ - - __ - - - -- - - -  - -  

- __ - -- - 
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F.2.7 SUMMARY I 

The purpose of surface water modeling at the FEMP is to quantify the effect of rainwater coming into 

contact with contaminated soil and the subsequent transport of the contaminants with the runoff. The 

main objectives of modeling the surface water pathway are to predict the concentration of 

contaminants in surfice water and sediment and to estimate the amount of contaminant reaching the 

groundwater from infiltration through the streambeds of water courses draining the FEMP. These 
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estimates of contaminants reaching the groundwater via surface water are then used as contaminant 

loading rates in the groundwater solute transport model. 
13 

14 

15 

The modeling of the surface water for Operable Unit 5 at the FEMP was completed in two stages and 

is presented in two reports. The movement of surface water, rainfall, runoff, and infiltration was 

performed first with the results presented in the SWF&IM (DOE 1994b). The results of the 

SWF&IM were then incorporated into this R1 report to calculate the contaminant transport in the 

16 

17 ' 

18 

19 

surface water pathway. m 

21 

The transport of contaminants centers on the use of the MUSLE and partitioning equations, both of 

which are presented in the Superfund Exposure Assessment Manual @PA 1988). The MUSLE 

equation is used to calculate the amount of sediment generated from the representative storm event in 

each subbasin. The partitioning equations are then used to determine the amount of contaminant 

P 

23 

2A 

25 

transported with the runoff and the amount transported with the sediment. As flows from different 

subbasins combine, the contaminant concentration in the combined flow is calculated based on a mass 
a6 
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balance approach. 28 

29 

The required results of the surface water transport model include the predicted concentration of 

conditions; surface water, sediment, and groundwater. In order to determine these concentrations, 

initial soil concentrations and a list of CPCs are required. 
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The source of contamination in the surface water pathway used for modeling is assumed to be the 

surface soil in and around the FEMP. The concentrations of contaminants in the surface soil used for 

modeling are based on sampling results. The drainage subbasins from the HEC-1 model are 

relatively large and contain a significant areal variation in the contaminant concentrations in the 

surface soil. To account for this variation, the drainage subbasins were further subdivided based on 

contaminant concentrations. The assumption of uniform concentrations used in the surface water 

model is much more reasonable for the smaller areas delineated based on soil concentrations. The 

study area was divided into 34 source areas. For the source areas, surface soil samples in the top 

1.5 feet are statistically analyzed to determine a representative concentration for each contaminant in 

each source area. The source terms for the baseline and future conditions are based on the UCL on 

the mean or median depending on the number of sampling data points in each source area. 

All of the contaminants detected in the surface soil above background levels undergo an initial toxicity 

screening to determine which chemicals need to be modeled in the surface water pathway. The CPCs 

which passed the initial toxicity screening process are then screened again mid-way through the 

modeling process to determine if the contaminant concentrations pose a significant risk that requires 

additional modeling in both the surface water and groundwater exposure routes. The results for the 

constituents not screened out are presented in Tables F.2.4-1 through F.2.4-9 for both the baseline 

and future scenarios in the following environmental media: sediment, surface water, and in the Great 

Miami Aquifer. 

To evaluate the performance of the surface water model, the current site conditions are modeled and 

compared to sampling data. The evaluation of the model is focused primarily on total uranium 

because this appears to be the most prevalent contaminant at the FEMP and the contaminant for which 

the most sampling data is available for comparison. The predicted concentrations in the surface 

water, sediment, and in the Great Miami Aquifer near the Paddys Run and the SSOD were compared 

to the sample data in the environmental media and estimates from other studies. 

As in the baseline and future conditions, the source terms for the current conditions are based on 

surface soil sampling data. The use of the UCL for future and baseline conditions provided a 

conservative source concentration to be used in predicting concentrations for risk assessment 

purposes. To evaluate the model, it was felt that the average of the sampled data provided a less 

conservative but more reasonable source concentration when comparing the modeled .output to 
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sampled data. Section F.2.5 presents a comparison of sample results to modeled results. In general, 1 

2 the modeled results compare fairly well with the sampled results. 
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TABLE F.2.2-1 5700' 
MAJOR COMPONENTS OF THE SURFACE WATER 

FLOW AND INFILTRATION MODEL 

HEC- 1 

VS2DT 

MUSLE 

USLE 

HEC-1 is a computer model developed by the U.S. Army Corps of 
Engineers (USCOE 1990) to simulate rainfall and runoff. HEC-1 is 
used in this modeling effort to estimate the hydrologic parameters of the 
Paddys Run drainage basin which encompasses the FEMP. The output 
for HEC-1 is used as input for VS2DT, MUSLE, and the Partitioning 
Equations. 

VS2DT is a computer model developed by the U.S. Geological Survey 
(USGS 1990) to simulate variably saturated groundwater flow in two 
dimensions. VS2DT is used in this modeling effort to estimate the 
amount and pattern of infiltration of surface water through the 
streambeds of Paddys Run and the SSOD. 

The Modified Universal Soil Loss Equation presented in the Superfund 
Exposure Assessment Manual (EPA 1988) is used to estimate the 
amount of sediment which is generated by a single storm event. This 
equation is used in this modeling effort to estimate the amount of 
sediment generated by the representative storm event. 

The Universal Soil Loss Equation presented in the Superfund Exposure 
Assessment Manual is used to estimate the annual amount of sediment 
produced in the subbasins of the Paddys Run drainage basin. 

Partitioning Equations The Partitioning Equations also are presented in the Superfund 
Exposure Assessment Manual. The partitioning equations consist of a 
series of equations used to determine the amount and concentration of 
contaminant released from the source surface soils in the dissolved 
phase (surface water) and the adsorbed phase (in sediments) from a 
single storm event. 

SWF&IM The Surface Water Flow and Infiltration Model is the term applied to 
collectively identify the above models used to simulate the rainfall, 
runoff, and Contaminant Transport. This is also sometimes referred to 
generically as the surface water model. 

I .  
,. ,\ ,- 

\ '. , * ,  
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TABLE F.2.26 

SUMMARY OF INFILTRATION RESULTS 
IN THE STORM SEWER OUTFALL DITCH (SSOD)' 

Future Baseline 

~ o t a l  infiltration in the SSOD (I?) 
Total flow in the SSOD (I?) 
Percent of flow which infiltrates 

5.90 1 0 + ~  

1.198 x 10+6 

49.2% 

aResults from the SWF&IM Summary Report (DOE 1994b) 

2.79 1 0 + ~  

4.921 x 10'' 

56.6% 

p -, ' , 4, '' . ,  ,.: 
~ \0U5-RIW1-94-7 \Juno  20. 1994 1:23prn 
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TABLE F.23-2 

FATE AND TRANSPORT PARAMETERS OF INORGANIC CONSTITUENTS 

_ _ _ ~  ~ ~ 

Constituents of Glacial Overburden Great Miami Aquifer Screening Levela 
Potential Concern K,/K, Wkg) KlK, (L/kg) (mg/L) 
Aluminum 1.50 x 1o+a 1.50 x 10+a  
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 

Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

2.50 x 

2.00 x 1o+m 

1.30 10+O3 
3.00 x 1o+W 

5.00 x 1o+m 
5.00 x 10+0' 
1.50 10+03 
5.50 x 1o+m 

1.14 x 

1.25 x 
4.29 x l p  

1.65 x 
3.00x 1o+a 

4.50 x 
1.80 x 
1.00 x 10+0' 
9.00 x 10+0' 
6.50 x 

7.50 x lo+" 
7.40 x 1o+m 
3.50 x 
1 . 8 0 ~  
1.00 x 10+m 

1.00 x 1o+a 

2.40 10+03 

1.50 x 10+O3 

4.50 x 10"' 

2.00x 10+O2 
2.00 x l O + O '  

3.00 x 1O+Oo 
1.20 x lO+O'  

5.00 x 1o+W 

7.00 x 10+0' 

2.50 x 

6.00 x lo+" 

3.50 x 

1.85 x l p  

2.20 x 10+O2 
3.80 x 10"' 
4.50 x 
5.00 x 10+0' 
1.00 x 10+0' 
1.00 x 10+0' 

4.00 x 1o+m 

1.50 x 1o+m 

9.00 x 10+O' 
1.00 x 1o+m 
1.50 x 1o+a 

2.00 x 1o+m 
2.00 x 1o+m 

1.50 x lo+" 

1.80 x 

11 x 100 
1.500 x 10-03 

4.900 x 10-06 

2.000x 10-06 

2.600 x 10-0' 

3.300 x 10-0' 

1.800 10-03 

NA 

1.800 x l p  

2.200 x 10-0' 
1.4 x 10-' 

7.300 x loa 
NA 

1.5 10-3 
3.500 x lo+()' 

1.1oox 10-03 
1.800 x 10-02 

1.800 x l e  

7.300 x l p  

NA 
1.800 x l p  

NA 

1.800 x l p  
NA 

2.600 x loa 

2.600 x l p  
1.100 x 10+00 

aBased on lo-' risk or 0.1 hazard quotient level 
NA Not Available 
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TABLE F.2.3-3 

SURFACE SOIL PARAMETERS USED TO CALCULATE KlKd 

FOC 9% 9% Passing No. 200 Sieve 
~ - - -~ - . __ - -~ ~ - ~ - .. _. - .  . - ~  --. ~- 

Area 

560A 1 87.5 

560B 1 86 

56OC 1 87.5 

560D 1 85 

. - - .  ~- 

SWL 

570A 

570B 

570C 

570D 

570E 

575A 

575B 

SF 

580A 

581A 

581B 

581C 

581D 

582A 

582B 

AFP 

85 

88 

90 

85 

85 

90 

87.5 

90 

85 

87.5 

85 

85 

82 

85 

82 

85 

85 
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TABLE F.2.2-3 (Continued) 

Area FOC % % Passing No. 200 Sieve 

PAA 

PAB 

PAC 

PAD 

PAE 

PAF 

PAG 

PAH 

PA1 

LSP 

WPAA 

WPA.OU 1 

WPA.OU4 

NEa 

NEb 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

87.5 

87.5 
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TABLE F.2.3-4 

FATE AND TRANSPORT P- OF ORGANIC CONSTITUENTS 

Constituents of Potential 
Concern ~ - -- --  

1,l-Dichloroethane 
1,l-Dichloroethene 
1 , 1 , 1 -Trichloroethane 
1,1,2-trichIoroethane 

1,1,2,2-tetrachloroethane 
1,2dichloroethane 
1 ,2-Dichloroethene (tot) 
2-Butanone 
2chlorophenol 
2-hexanone 

2-methylnaphthalene 
2-methyl phenol 

2,4dichlorophenol 
2,4d imethy lphenol 
2,4dinitrotoluene 
2,6dinitrotoluene 
3,3'-d ichlorobenzidine 
4-chloro-3-methylphenol 
4-Methyl-2-Pentanone 
4-methyl phenol 

4-nitroaniline 
4-nitrophenol 
4,4'-DDE 
4,4'-DDT 
Acenaphthene 
Acenap hthylene 
Acetone 
Aldrin 

Alpha-chlordane 
Anthracene 

3.887 x 10"' 
1.903 x lo+'' 
1.859 x 10+02 
1.859 x 10+02 
1.550 x 10+m 
1.777 x lo+'' 

1.903 x lo+" 
1.140 x 10+Oo 
8.883 x 10"' 
1.512 x lo+'' 

4.561 x 
5.613 x 10"' 
3.541 x 10+02 
1.657 x 10+02 
5.985 x 10"' 
1.197 x 1O+O2 

2.041 x 

7.938 x 10+02 
7.749 x 1o+W 

1.544 x lo+" 

5.733 x 1O+M 

5.002 x 10''' 

5.122 x 10"' 

9.765 x lO+'' 

5.242 x 
7.371 x 

3.591 x 10-0' 

8.127 x 10+04 

3.799 x 10+m 
1.764 x 10+04 

Ab 
-(l/day) -- - 

- 

1.13 x le3 

3.85 x 10-03 
6.30 x 10-04 

4.70 x 10-04 
3.79 x 10-03 
9.50 x 10-04 
9.50 x l P  

2.48 x 10-02 
0.00 

0.00 
0.00 
0.00 

9.90 x 10-03 
2.48 x 10-02 
1.90 x le3 

1.90 x 10-03 
1.90 x l e 3  

0.00 
2.48 x l@ 

0.00 
0.00 

7.07 x 10-02 

1.20 x 10-04 
0.00 

1.70 x 10-03 
1.70 x 10-03 

2.48 x l p  
5.93 x l P  

0.00 
3.80 x 10-04 

Screening Level' 
- - __ - -  -- 

- - (mg/e>- 

9.700 x l p  

6.700 x loa 
1.510 x 10-0' 

3.200 x 10-05 

9.000 x 10-06 

2.000 10-05 
3.700 x 10-02 

2.190 x 10+Oo 
1.800 x 10-02 

1.460 x 10-0' 

1.46 x lo-' 

1.100 x 10-02 
1.830 x 10-0' 

7.300 x 10-02 
1.300 10-05 

1.300 x lVo5 
1 . 9 0 0 ~  lP5 

1.83 x lo-' 
1.830 x 10-0' 

1.830 x 10-0' 
1.100 x 10-02 
2.260 x 10-0' 

2.500 x 10-0' 
2.500 x 10-0' 
2.190 x 10-0' 

1.46 x lo-1 
3.650 x 10-0' 
5.000 10-07 

1.095 x 1o+W 

6.600 x 10-06 
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TABLE F.23-4 (Continued) 

Constituents of Potential 
Concern 

Arochlor- 1254 
Arochlor-1260 
Benzene 
Benzoic acid 
Benzo (a) anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h, i)perylene 
Benzo &)fluor anthene 
Benzyl alcohol 
Beta-BHC 
Bis(2chloroisopropyl)ether 

Bis(2-ethylhexy1)phthalate 
Bromodichloromethane 

Bromomethane 
Butyl benzylphthalate 

Carbazole 
Carbon disulfide 
Chlorobenzene 
Chloroform 

Chry sene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Dieldrin 
Diethylphthalate 
Di-n-butyl phthalate 
Di-n-octylphthalate 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethylbenzene 

KOW' 

6.741 x 

8.127 x 
8.505 x lo+'' 
4.670 x lo+'' 

2.520 x 
6.017 x 
2.344 x 10+O6 
1.071 x lo+'' 

4.360 x lo+% 
7.938 x 10+Oo 

3.975 x 1o+a 
7.938 x lo+'' 
1.260 x 
4.782 x lo+'' 

7.938 x 10+Oo 
3.799 x 1o+a 

1.229 x 10+O3 
9.135 x 10"' 

4 . 3 6 0 ~  10+02 

5.878 x lo+'' 

2.520 x 
8.316 x 10+O3 
5.878 x 

7.749 10+03 

9.954 x 1O+M 

9.954 x 10+'8 

4.668 x 10"' 

2.627 x 
2.879 x 
2.507 x 
8.820 x 10+02 

8.820 x 10+02 

0.00 
0.00 

9.50 x 10-04 
9.90 x 10-02 

2.50 x loa 
2.50 x 10-04 

2 . 8 0 ~  l e  

2.70 x 10-04 
8.00 x l f15  

0.00 
2.80 x 

0.00 
1.78 x lVo3 

0.00 
1.82 x 10-02 
3.85 x 10-03 

0.00 
6.20 x 10-03 

1.16 x 1@03 

3.79 10-03 

1.70 x 10-04 
6.19 x lf13 

1.80 x 10-04 

3.09 x 10-03 

1.90 x 10-03 

2.71 x l e  

3.01 x 10-02 

0.00 
0.00 
0.00 
0.00 

3.04 x 10-03 

1.100 x 10-06 

1.100 x 10-06 

1.460 x lo+" 

1.200 x 10-06 

9.500 x 10-06 
1.46 x lo-' 

2.200 l e 5  

6.200 x l e 5  

7.700 x 10-06 

1.095 x 10+Oo 

4.700 x 1@06 
4.200 x l e 5  
6.100 x lom 
1.400 x l p  

1.080 x l p  
7.300 x 10-0' 

4.300 x l@ 
2.800 x 10-03 
5.200 x lWM 
2.800 x lo-" 

2.700 x l p  
1.5 x 10-2 

1.100 x 10-06 
5.300 x 10-07 
2.920 x 10+Oo 
3.650 x lo4' 

7.300 x 10-02 
7.4 x 10-2 

7.4 x 10-2 
1.100 x 10-03 

1.1 1 0 - ~  
1.580 x 10-0' 
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TABLE F.23-4 (Continued) 

Constituents of Potential Ab Screening Level' 

1.348 x 3.90 x loa 1.460 x 10-01 Fluoranthene 
Fluorene 
Heptachlor Epoxide 
Heptachlorodibenzofurans 
Hexachlorobutadiene 
Indeno( 1,2,3cd)pyrene 
Isophorone 
Methoxychlor 

Methylene chloride 
Napthalene 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine 

Octachlorodibenzofuran 
Octachlorodibenzo-pdioxin 

_ _  ._ _ -  - - - - - -- 

* Phenanthrene Phenol 
Pyrene 
Styrene 

Tetrachloroethene 
Toluene 
Tributy lphosphate 
Trichloroethene 

- 
9.450; io+M- 

4.164 10+05 
3.799 x 1o+a 

2.835 x 10+02 

2.879 x 
3.156 x lo+'' 
3.018 x 
1.121 x 10+0' 
1.449 10+03 
1.953 x 10+0' 

8.505 x 10+02 
5.878 x 10+O7 
6.615 x 10+O6 
1.827 x 
1.814 x lo+'' 
9.513 x 
5.613 x 10+02 
2.136 x 10+02 
3.087 x 10+02 
6.300 x 
2.136 x 10+O2 

-. 

5.77-x -1 0-03 
6.28 x 10-04 

6.19 x lf13 

1.90 x 10-03 

2.40 x 10-04 
1.24 x 10-02 
1.90 x l p  
2.48 x 10-02 

2.69 x l P 3  
1.90 x 10-03 
1.02 x loM 
6.19 x 10-03 

0.00 
8.70 x 10-04 

2.48 x l0-M 
9.00 10-05 

3.30 x 10-03 
4.20 x 10-04 

3.30 x l e 3  
0.00 

4.20 x 10-04 

. _. - _ _  .-_ -- . -~ -- 

1.460 x 10-01 

2.000 10-07 

5.7 1 0 - ~  

2.300 x loa5 
4.300 x 10-06 
9.000 x loa3 
1.800 x lom 

6.300 x loa 
1.460 x 10-0' 

1.200 x 10-06 

5.7 x 10-8 
5.7 x 10-8 
1.46 x lo-' 

1.100 x 10-0' 

1.700 x 10-03 

2.190 x 10+Oo 

2.800 x 10-04 

3.700 x 1@02 

9.300 x lom 

1.800 x 10-02 

2.500 x 1@04 

'KOW - Octanol/water partition coefficient 
bX-Degradation rate; if lambda value was not available from literature, 0 was conservatively assumed 
'Based on risk or 0.1 hazard quotient level 



FEMP-OSRI-4 DRAFT 
June 23, 1994 

TABLE F.23-5 

INITIAL TOXICITY SCREENING 

Maximum Minimum Predicted lU7 Risk Screened 

Potential Concern (mg/kg) (L/W W L )  @g/L) Yes/No 
Constituents of Soil Conc. Kl/K, Water Conc. or 0.1 HQ Out 

Radionuclides 

Actinium-227 

Cesium-137 

Lead-2 10 

Neptunum-237 

Plutonium-238 

Plutonium-239/240 

Polonium-2 10 

Protactinium-23 1 

Radium-224 

Radium-226 

Radium-228 

Ruthenium- 106 

Strontium-90 

Technetium-99 

Thorium-228 

Thorium-230 

Thorium-232 

Thorium-234 

Uranium, total 

Uranium-234 

Uranium-235/236 

Uranium-238 

OrganiCS 

1, 1 , l-Trichloroethane 

1,1,2,2-Tetrachloroethae 

1,1,2-Trichloroethane 

1,l-Dichloroethane 

5.46 x 10-0' 2.40 x 10+03 2.27 x 10-0' 1.88 x 10-" 

3.35 x 10-0' 1.81 x 10+03 1.85 x 10-0' 1.97 x 10-09 

4.85 x l e 7  3.00 x 1.62 x 10-07 1.22 x lo-'' 

3.73 x l p  5.50 x 10"' 6.78 x l P  3.07 x l e 5  

8.83 x 10-06 1.70 x 5.19 x 10-06 1.27 x 10-@ 

2.08 x 10-04 1.70 x 1.22 x 10-04 3.33 x le7 

1.88 x 10-0' 4.00 x 10+02 4.70 x 10-0' 7.07 x 

1.07 x 10-04 2.70 x 3.95 x l e 5  1.10 x 10-06 

2.27 x 10-" 6.96 x 10+02 3.27 x 10-" 7.88 x 

2.98 x l e 3  6.96 x 4.29 x le3 5.95 x 10-09 

2.01 x 10-06 6.96 x 10+02 2.88 x 10-06 1.75 x lo-'' 

3.14 x 10-09 8.00 x 10+02 3.92 x 10-09 1.49 x 10-l' 

4.74 x 10-0' 1.00 x lo+" 4.74 x 9.66 x lo-'' 

1.34 x l@ 1.18 x 10-0' 1.14 x 10+02 2.15 x 10-04 

2.15 x l e 7  5.80 x 3.70 x 18'' 5.28 x lo-'' 

1.33 x l e '  5.80 x 2.30 x 10-02 1.78 x l e 5  

2.57 x 10+03 5.80 x 4.44 x 10+02 2.55 x lo4' 

9.87 x 10-0' 5.80 x 10+03 1.70 x 10-0' 5.17 x lo-'' 

4.31 x 10+04 1.50 x lo+" 2.87 x 10+06 1.10 x 10-02 

2.13 x 10+Oo 1.50 x 10"' 1.42 x 10+02 4.78 x l e 5  

4.40 x 10+02 1.50 x 10"' 2.93 x 10+O4 1.38 x l e '  

4.26 x 10+OQ 1.50 x 10"' 2.84 x 10+O6 5.06 x 10-0' 

2.10 x l e '  1.59 x 10+Oo 1.32 x 10+02 1.51 x 

1.90 x lo4' 1.33 x 10+Oo 1.43 x 10+02 8.96 x 10-03 

1.40 x l p  1.59 x 10+Oo 8.80 x 10+Oo 3.19 x 10-02 

1.20 x i P  3.33 x 10-0' 3.61 x i o + O 1  9.73 x i o + O 1  

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
No 

Yes 

No 

No 

YeS 
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@((3CbA i 
TABLE F.2.3-5 (Continued) 

Maximum Minimum Predicted lQ7 Risk Screened 

YeS/No 
Constituents of Soil Conc. K,K, Water Conc. or 0.1 HQ Out 
Potential Concern (mg/kg) (L/W o r g w  org/L) - .- 

- 3.90 x - l p  1.63 ~-10-0'- 2.39 x 6.68 x 1 , 1-Dichloroethene 

1 ,2-Dichloroethane 

1,2-Dichloroethene (total) 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-D initrotoluene 

2 , 6-D initro toluene 

2-Butanone 

2-Chlorophenol 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

3,3'-Dichlorobenzidine a 4,4'-DDE 

4,4'-DDT 

4-Chloro-3-Methylphenol 

4-Methyl-2-Pentanone 

4-Methylphenol 

4-Nitroaniline 

Acenaphthene 

Acenaphthylene 

Acetone 

Aldrin 

Alphachlordane 

Anthracene 

Aroclor- 1254 

Aroclor- 1260 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

2.00 x loa 1.56 x 10-0' 1.28 x lo+" 1.97 x 10-02 

3.40 x lo4' 1.63 x 10-0' 2.09 x 10+03 3.70 x lo+" 

1.00 x 10-0' 3.03 x 10+Oo 3.30 x lo+" 1.10 x lo+" 

7.00 x l p  1.46 x 10+Oo 4.79 x lo+" 7.30 x lo+" 

5.30 x l p  5.27 x 10-0' 1.01 x 1.25 x 10-02 

1.10 x 10-02 1.05 x 10+Oo 1.05 x lo+" 1.25 x 10-02 

7.40 x 10-02 9.76 x l p 3  7.58 x 2.19 x 

4.80 x lom 7.82 x lo4' 6.14 x lo+" 1.83 x lo+" 

2.00 x 1Q03 1.29 x lo4' 1.55 x lo+'' 1.46 x 
1.30 x 10+Oo 3.90 x lo+'' 3.33 x lo+" 1.46 x 

4.50 x lom 4.94 x 10-0' 9.11 x 10"' 1.83 x 

1.90 x 10-0' 1.79 x lo+'' 1.06 x 10"' 1.89 x 10-02 

3.80 x l p  4.91 x 10+04 7.74 x l@ 2.50 x lom 

1.90 x l e  8.36 x 1O+O3 2.27 x lp3 2.50 x 10-02 

4.60 x l p  6.98 x 10+Oo 6.59 x 10+Oo 1.83 x 

1.60 x lo4' 6.63 x 10-02 2.41 x 10+03 1.83 x 

1.70 x 10+Oo 4.40 x 10-0' 3.86 x 1.83 x 

3.30 x 10-0' 1.36 x 10-0' 2.43 x 10+03 1.10 x 10"' 

1.60 x 10+Oo 4.49 x lo+" 3.57 x lo+" 2.19 x 

3.10 x 10+Oo 6.34 x lo+" 4.89 x lo+" 1.46 x 

1.50 x 10-0' 3.07 x 10- 4.88 x 10+04 3.65 x 10+O2 

1.60 x 10-03 6.95 x 2.30 x l@ 5.01 x 1@ 

5.10 x 10-03 3.25 x 10+Oo 1.57 x 10+Oo 6.55 x 1@ 

9.80 x 10+Oo 1.51 x 10+O2 6.49 x 10"' 1.10 x 10+03 

1.40 x 10"' 5.77 x 10+03 2.43 x 10+Oo 1.11 x 10-03 

2.10 x 10+Oo 6.96 x 10+03 3.02 x 10-0' 1.11 x 1 p  

5.00 x l p  7.28 x 10-0' 6.87 x 10+Oo 6.18 x 10-02 

9.20 x 10+Oo 2.16 x 10+03 4.26 x 10+Oo 7.74 x 10-03 

1.20 x lo+'' 5.15 x 10+03 2.33 x 10+Oo 1.17 x l p  

No 

No 

No 

No 

YeS 

No 

No 

No 

No 

YeS 

YeS 

YeS 

No 

YeS 

YeS 

Yes 

No 

No 

No 

YeS 

YeS 

No 

No 

No 

YeS 

No 

No 

No 

No 

No 

000684 POH\OUJ-RI\D-OI-~~-~JUDC 17. 1994 8:18am 



FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.23-5 (Continued) 

Maximum Minimum Predicted lo-' Risk Screened 

Potential Concern (mg/kg) OJkg) @g/L) @&m Yes/No 
Constituents of Soil Conc. K,/K, Water Conc. or 0.1 HQ out  

Benzo(b)fluoranthene 

Benzo(g, h, i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Beta-BHC 

Bis(2-chloroisopropyl)ether 

Bis(2ethylhexyl)phthalate 

Bromodichloromethane 

Bromomethane 

Butyl benzyl phthalate 

Carbazole 

Carbon disulfide 

Chlorobenzene 

Chloroform 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzo(a, h)anthracene 

Dibenzofuran 

Dieldrin 

Diethyl phthalate 

Endosulfan I1 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Ethyl benzene 

Fluoranthene 

Fluorene 

Heptachlor epoxide 

1.50 x lo+'' 2.01 x 10+04 7.48 x 10-0' 9.46 x 10-03 
8.70 x lofm 9.17 x 10+O4 9.49 x 10-02 

1.20 x 10'" 3.73 x 10+04 3.22 x 10-0' 2.24 x 10-02 
6.80 x 10-0' 4.00 x 10-0' 1.70 x 1.46 x 10+O4 

2.90 x 10-0' 6.98 x 10-02 4.15 x 10+03 1.10 x 10+03 

2.20 x 10-0' 3.40 x lo+" 6.47 x 4.73 x lCo3 
4.80 x 10-02 6.99 x 10-0' 6.87 x lo+" 4.23 x 10-02 
1.10 x lo+'' 1.08 x 10+03 1.02 x lo+'' 6.08 x 10-0' 
6.00 x lv3 4.21 x lo-'' 1.43 x lo+" 1.37 x lo-'' 
7.20 x 10-0' 6.79 x l@ 1.06 x 10+04 1-08 x 

7.50 x 10- 3.25 x 10"' 2.31 x 7.30 x 

5.70 x 10-0' 1.05 x lo+'' 5.42 x lo+" 4.26 x 10-0' 
7.90 x 10-0' 7.82 x 10-0' 1.01 x 10+03 2.76 x 

1.00 x lp 3.73 x 2.68 x 5.16 x 

2.80 x lo4' 5.03 x 10-0' 5.56 x 2.78 x 

1.20 x lo+'' 2.16 x 10+03 5.56 x 

6.10 x 8.52 x 7.16 x 3.65 x 

6.30 x 10-0' 8.52 x 10+O6 7.39 x lP5 7.30 x lo+" 
3.50 x 5.03 x 10+03 6.96 x 10-0' 1.05 x le3 
2.50 x 7.12 x 10"' 3.51 x lo+" 1.50 x lo+" 
2.00 x 10-02 6.63 x lo+" 3.01 x 10-0' 5.32 x 10-04 
5.20 x l p  1.59 x 3.27 x lo+" 2.92 x 10+03 

2.00 x lf13 2.31 x lo+'' 8.66 x 10-02 2.19 x lo+" 
7.30 x 10-04 2.53 x lo+'' 2.89 x 10-02 2.19 x lo+" 
5.00 x lf13 2.15 x 10+03 2.33 x 10-03 1.10 x 

1.50 x le 7.55 x 1.99 x 1.10 x 

1.40 x 10-0' 7.55 x 1.85 x lo+'' 1.58 x 

1.90 x 10"' 1.15 x 10+03 1.65 x lo+" 1.46 x 10+O2 

1.70 x 8.09 x lo+" 2.10 x lo+" 1.46 x 

2.80 x 10-03 2.43 x 1.15 x 10+Oo 1.97 x lp 

1.46 x 

2.00 x 10-0' 

Goo@& 

No 

YeS 

No 

YeS 

No 

No 

No 

No 

No 

No 

YeS 

No 

No 

YeS 

No 

No 

YeS 

YeS 

No 

No 

No 

YeS 

YeS 

YeS 

YeS 

No 

YeS 

YeS 

YeS 

No 



FEMP-OSRI-4 DRAFT 
June23, 1994 

57004 ! 
TABLE F.23-5 (Continued) 

Maximum Minimum Predicted lQ7 Risk Screened 

Yes/No 
Constituents of Soil Conc. K,/K, Water Conc. or 0.1 HQ Out 
Potential Concern (mg/kg) ( L k )  O r g m  OrgW 

_ _  - -  - 

- 3.20-x 10-04 -336  x 8.98x-lP5 5.70 x Heptachlorodibenzofurans - 
Hexachlorobutadiene 

Indeno( 1,2,3cd)pyrene 

Isophorone 

Methoxychlor 

Methylene chloride 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Naphthalene 

Octachlorodibenzo-pdioxin 

Phenanthrene 

Phenol 

Pyrene @ Styrene 

Tetrachloroethene 

Toluene 

Total Xylenes 

Tributyl phosphate 

Trichloroethene 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium 

' Cobalt 

4.30 x lo4' 3.25 x 10+02 1.32 x 10+Oo 2.32 x lom 
8.70 x 10+Oo 2.46 x lo+'' 3.53 x l@ 4.26 x l e 3  

8.30 x 10-0' 2.78 x 10-0' 2.99 x 8.96 x 10+Oo 

1.30 x l p 3  2.65 x 10+02 4.91 x l f13  1.83 x lo+'' 

2.22 x 10-0' 9.60 x l@ 2.31 x 6.31 x lo4' 

3.90 x 10-02 1.72 x 10-0' 2.27 x 10+02 1.21 x l f13  

1 . 3 0 . ~  10+Oo 7.28 x 10+Oo 1.79 x 10+02 1.74 x 10+Oo 

1.10 x 10+Oo 1.24 x lo+" 8.87 x 10"' 1.46 x 10+02 

1.10 x 10-03 5.65 x 10+04 1.95 x l e 5  5.70 x lQo5 

1.30 x 10"' 1.56 x 10+02 8.31 x lo+" 1.46 x 10+02 

3.10 x 10-0' 1.55 x 10-0' 2.00 x 10+O3 2.19 x 

1.50 x lo+" 8.14 x 10+02 1.84 x lo+'' 1.10 x 10+02 

2.80 x l@ 4.81 x 10+Oo 5.83 x 10+Oo 2.84 x 10-0' 

3.30 x 10+Oo 1.83 x 10+Oo 1.81 x 3.65 x lo+'' 

1.90 x 10-0' 2.64 x 10+Oo 7.19 x lo+" 9.34 x 10"' 

2.00 lo+Oo 5.93 10+Oo 3.37 10+02 7.30 10+03 

1.20 x 10+Oo 5.39 x lo+" 2.23 x lo+" 1.83 x lo+" 

8.60 x lo+" 1.83 x 10+Oo 4.70 x 10+04 2.54 x 10-0' 

1.98 x 10+04 1.50 x 1.32 x 10+04 1.10 x 10+04 

3.81 x lo+'' 2.50 x 10+02 1.52 x 10+02 1.46 x 10+Oo 

3.25 x 10'" 2.00 x 10+02 1.63 x 10+02 4.87 x l p  

5.12 x 10+02 1.14 x 10+03 4.49 x 10+02 2.56 x 10+02 

3.50 x 10+Oo 1.30 x 10+03 2.69 x 10+Oo 1.98 x l p  

1.43 x lo+'' 3.00 x 10+Oo 4.77 x 3.29 x 10+02 

7.60 x 10+Oo 5.00 x 10+02 1.52 x lo+" 1.83 x 10+Oo 

4.69 x 10"' 1.50 x 10+03 3.12 x 10"' 1.80 x 10"' 

2.06 x lo+" 5.50 x 10+02 3.75 x lo+'' 2.19 x l0+OL 

2.07 x 10+02 1.25 x 10+02 1.66 x 10+03 1.36 x 10+02 

N O  

No 

No 

No 

YeS 

No 

No 

No 

YeS 

YeS 

YeS 

YeS 

YeS 

No 

No 

YeS 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

YeS 

No 
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FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.23-5 (Continued) 

Maximum Minimum Predicted lC7 Risk Screened 

Potential Concern (mglkg) ( L w  Orm OrglL) YesINo 
Constituents of Soil Conc. K,K, Water Conc. or 0.1 HQ Out 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

1.50 x 10+Oo 1.21 x l@ 1.24 x lo+'' 7.30 x lo+" No 

2.16 x 10+03 3.00 x 10+03 7.20 x 10+02 1.50 x 10+Oo No 

4.86 x 10+O4 4.50 x 10+Oo 1.08 x 3.54 x 10+04 No 

3.42 x 1.80 x 10+02 1.90 x 10+04 1.83 x 10"' No 

2.10 x 10+Oo 1.00 x lo+'' 2.10 x 10+02 1.10 x 10+Oo No 

1.31 x lo+'' 9.00 x lo+" 1.46 x 10+02 1.83 x lo+" No 

7.22 x lo+'' 6.50 x 10+02 1.11 x 10+02 7.30 x lo+" No 

3.70 x 10+Oo 7.40 x 10+02 5.00 x 10+Oo 1.83 x lo+" Yes 

1.72 x lo+'' 1.80 x 10+02 9.56 x lo+'* 1.83 x 10"' No 

7.70 x 10-0' 1.50 x 10+03 5.13 x 10-0' 2.56 x 10-0' * No 

3.88 x lo+'' 1.00 x 10+03 3.88 x 10"' 2.56 x lo+" No 

2.15 x 2.40 x 10+03 8.96 x 10+O2 1.10 x Yes 

000687 



TABLE F.23-6 

CONSTITUENTS OF POTENTIAL CONCERN SCREENING RESULTS 
IN THE SURFACE WATER PATHWAY 

BASELINE CONDITION 
- -  - -  - - - - - - - - _ _  - -- _ _  - - _ _ _ -  _ _  

Surface Groundwater 
Constituents of Concern Water Impact Impact Major Source Areas 

Radionuclides 

Neptunium-237 X 

Plutonium-238 X 

North of the production area, around 
Pilot Plant drainage ditch 
East of production area, around Pilot 
Plant drainage ditch 

X 

Radium-226 

Strontium-90 

Technetium-99 

Uranium-Total 

North of the production area, around 
Pilot Plant drainage ditch X X 

X 

X 

X 

North of the production area, east of 
production area X 

Area around South Field, around Pilot 
X Plant drainage ditch 

East of production area, around Pilot 
Plant drainage ditch X 

OrganiCS 
@ 1,l-Dichloroethene X X East of production area 

3,3'-Dichlorobenzidine X North of the production area 

4-methyl phenol X Around active flyash pile, area around 
South Field X 

4-Nitroaniline X North of the production area 

Aroclor-1254 X 

Benzene X 

Benzo (a)anthracene X 

Benzo(a)pyrene X 

Bis(2chloroisopropyl)ether X 
Bromodichloromethane X 
Chloroform X 

North of the production area, east of 
production area 
North of the production area 
North of the production area, around 
Pilot Plant drainage ditch 
North of the production area, east of 
production area 

X Around Pilot Plant drainage ditch 
Area around South Field 

X Area around South Field 
North of the production area, east of 
production area 

North of the production area, around 
Pilot Plant drainage ditch 

Dibenzo(a, h)anthracene X 

Dieldrin X X North of the production area 

Methylene chloride X X 

N-nitrosodi-n-propylamine X X North of the production .area 

KIH\OU~-RI\D-O~-~~-~JWIC 20. 1994 3:34pm 
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FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.2.3-6 (Continued) 

Surface Groundwater 
Constituents of Concern Water Impact Impact Major Source Areas 
IIlOrganiCS 

Arsenic 

Beryllium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

Around Pilot Plant drainage ditch, 
north of the production area 
Around Pilot Plant drainage ditch, east 
of production area 
East of production area, north of the 
production area 
East of production area, north of the 
production area 
East of production area, north of the 
production area 
East of production area, area around 
South Field 
East of production area, around active 
flyash pile 



FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.2.3-7 5700, ! 
CONSTITUENTS OF POTENTIAL CONCERN SCREENING RESULTS 

IN THE SURFACE WATER PATHWAY 
FUTURE CONDITION 

_ _  - - .- .. . -  ~- ~ ~ . . .  ~ . ._ . - . ~  - - ~ -~ 

Surface Groundwater 
Constituents of Concern Water Impact Impact Major Source Areas 

Radionuclides 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Strontium-90 

Technetium-99 

a Thorium-230 

Thorium-232 

Uranium-Total 

OrganiCS 

4-methyl phenol 

4-Nitroaniline 
Alpha-Chlordane 

Aroclor- 1254 

Aroclor- 1260 

Bis(2chloroisopropyl)ether 

Bromodichloromethane 
Bromomethane 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 
X 

North of the production area, 
Production area 
Production area, east of production 

Production area, east of production 
area 
Production area, north of the 
production area X 

Production area, north of the 
X production area 

Area around South Field, production X 

Production area, around Pilot Plant 
drainage ditch X 

Production area, around Pilot Plant 
drainage ditch X 

Production area, east of production X 

X 

area X 

area 

area 

Around active flyash pile, area around 
South Field 
North of the production area 
Production area 
Production area, north of the 
production area 
Production area, north of the 
production area 
Around Pilot Plant drainage ditch, 
production area 
Area around South Field 

X 

X 

X 

X 

X Production area 

0.00630 



FEMP-OSRI-4 D W  
June23, 1994 

Surface Groundwater 
Constituents of Concern Water Impact Impact Major Source Areas 

Inorganics 

Antimony X drainage ditch 
Waste pit area, around Pilot Plant 

Arsenic X 

Beryllium X 

Cyanide X 

Lead X 

Magnesium X 

Manganese 

Mercury 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Around Pilot Plant drainage ditch, 
north of the production area 
Production area, around active flyash 
pile 

East of production area, production 

East of production area, production 

East of production area, north of the 
production area 

area 

area 

East of production area, area around 
South Field 
Production area, east of production 
area 

,. 
:, *{ : 1 ::; i , . 

lWH\OUS-RI\Do1-94-7Juno 20. 1994 3:37pm 
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TABLE F.2.41 

SUMMARY OF PREDICTED CONCENTRATIONS OF 
CONSTITUENTS OF POTENTIAL CONCERN IN SEDIMENT 

BASELINE CONDITION 
- - - 

~ - - - - -  _ _ -  - - _ _  - ._ _ _ - -  _ _  - 

Maximum 
Constituents of Potential Concentration 
Concern ( m g W  Major Impacted Area 

Radionuclides 

Neptunium-237 

Plutonium-238 

Radium-226 

Strontium-90 

Technetium-99 

Uranium-Total 

Organics 

1,l -Dichloroethene 

3,3'-D ichlorobenzidine 

4-methyl phenol 

4-Nitroanil ine 

Aroclor- 1254 

Benzene 

Benu, (a)anthracene 

Benzo(a)pyrene 

Bis(2chloroisopropyl)ether 

Bromodichloromethane 

Chloroform 

Dibenzo(a, h)anthracene 

Dieldrin 

Methylene chloride 

N-Nitrosodi-n-propylamine 

9.07 x loa 

1.02 x 10-07 

3.87 x 

1.45 x 1 p 8  

6.03 x 10-04 

5.52 x 10+O2 

2.20 x 10-03 

3.33 x loM 

1.23 x 10+Oo 

2.77 x l p  

3.72 x 10-0' 

1.98 x 10-03 

1.70 x 10+Oo 

2.14 x 10+Oo 

1.76 x 10-02 

3.39 x 10-03 

1.90 x l o M  

6.19 x 10-0' 

1.58 x l p  

1.32 x 10-0' 

3.68 x 10-03 

North side drainage ditch 

East side drainage ditch 

North side drainage ditch 

North side drainage ditch 

Paddys Run near South Field 

Pilot Plant drainage ditch 

East side drainage ditch 

North side drainage ditch 

Lower SSOD 

North side drainage ditch 

North side drainage ditch 

North side drainage ditch 

North side drainage ditch 

North side drainage ditch 

Pilot Plant drainage ditch 

Paddys Run near South Field 

Paddys Run near South Field 

North side drainage ditch 

North side drainage ditch 

North side drainage ditch 

North side drainage ditch 

, ,': . - . - 0 :  
,?,.)'. . . 
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FEMP-OSRI-4 D W  
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TABLE F.2.4-1 
(Continued) 

~~ ~ 

Maximum 
Constituents of Potential Concentration 
Concern ( m g k )  Major Impacted Area 

Inorganics 

Arsenic 

Beryllium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

2.40 x 10"' 

1.58 x 10+Oo 

9.21 x 10-02 
1.65 x 10+03 

3.15 x 10+O4 

2.88 x 10+03 

4.45 x 10-01 

Pilot Plant drainage ditch 

Pilot Plant drainage ditch 

Lower SSOD 

East side drainage ditch 

East side drainage ditch 

East side drainage ditch 

East side drainage ditch 

> . , - .  
< 1 0 .  . .,," ,c - * . 
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FEMP-OSRI-4 D W  
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TABLE F.2.4-2 

SUMMARY OF PREDICTED CONCENTRATIONS OF CONSTITUENTS OF 
POTENTIAL CONCERN IN SURFACE WATER 

BASELINE CONDITION 
- _ _  -- -- - - - - _  - _ _  - _ _ - -  - . - -_ - - _ _  - -  -- - 

Great Miami Great Miami 

Concentration Concentration Great Miami 

Paddys Run Outfall Yearly Outfall Concentration 
Constituents of Potential Concentration Average Maximum at Paddys Run 

River River Maximum 

Maximum at Discharge at Discharge River 

Concern (mg/L) ( m g u  Week (mg\L) (mg\L) 

Radionuclides 

Neptunium-237 

Plutonium-238 

Radium-226 

Strontium-90 

Technet ium-99 

Uranium-Total 

Organics 

1,l-Dichloroethene 

3,3'-Dichlorobenzidine 

4-methyl phenol 

4-Nitroanil ine 

Aroclor- 1254 

Benzene 

Bern  (a)anthracene 

Benzo(a)pyrene 

Bis(2-ChloroisopropyI)ether 

Bromodichloromethane 

Chloroform 

Dibenzo(a,h)anthracene 

Dieldrin 

2.61 x l P 7  

9.38 x 

3.84 x 1@l0 

3.36 x 10" 

6.03 x lf15 

1.02 x 10-01 

1.47 x 10-04 

1.27 x le5 

2.67 x la02 

1.39 x 

4.98 x 10-07 

1.79 x l f 1 5  

5.23 x 10-06 

2.77 x 10-06 

7.64 x 1 P  

6.96 x lf15 

3.18 x 10-04 

8.19 x l f17  

1.56 x 10-06 

1.72 x 10-l' 

1.95 x 

9.53 x 10-12 

5.4ox 10-08 

7.47 x 10-04 

2.32 ioa7 

1.58 ioa7 

2.08 x lCi4 

0.00 

0.00 

5.84 x l e 8  

6.48 x 10-09 

4.01 x 1 p 8  

4.22 x 10-0' 

1.06 ioa7 

0.00 

6.85 x 1 f 1 8  
1.23 x 1@* 

6.93 x 10-l' 

7.94 x 10-10 

1.01 x 10-10 

7.15 10-14 

1.70 ioa7 

2.54 x l@13 

5.87 x 10- 

7.32 x lf17 

0.00 

5.00 ioa7 

0.00 

8.60 x l f17  

2.05 x 1f18  

5.41 x l p 7  

6.16 x l f17  

3.36 x l p  

0.00 

2.17 x 10-07 

1.82 x l p  

3.46 x 10-09 

2.17 x l e 8  

7.78 1 0 - l ~  

3.18 x 1@l1 

2.79 x lo-'' 

5.00 x 10-06 

8.46 x 1@03 

1.22 1oa5 

1.05 x 10-06 

2.21 10-03 

1.16 x loa 

4.13 x le8 

1.48 x 10-06 

4.34 10-07 

2.29 x 10-07 
6.33 x l P 5  

5.77 x 10-06 

2.63 x l f15  

6.79 x ,1f18 

1.30 x l p  

~ \ O U S - R I \ D - O ~ - ~ ~ - ~ \ J U I C  17. 1994 8 : l h  
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TABLE F.2.42 
(Continued) 

Great Miami Great Miami 

Concentration Concentration Great Miami 

Paddys Run Outfall Yearly Outfall Concentration 
Constituents of Potential Concentration Average Maximum at Paddys Run 

River River Maximum 

Maximum at Discharge at Discharge River 

Concern (mg/L) (mg\L) Week (mgL) (mg\L) 

Organics (Continued) 

Methylene Chloride 

N-Nitrosodi-n-propylamine 

Inorganics 

Arsenic 

Beryllium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

9.15 x l p  

1.46 x 10-04 

3.80 x l f13  

3.80 x 10-05 

1.16 x 10-0' 

6.36 x l f13  

1.69 x 10+O2 

2.64 x 10-01 

1.13 x 10-03 

9.33 1047 

0.00 

1.07 x loa 

7.10 x 10-08 

4.79 1045 

3.29 x 10-06 

7.74 x 10-02 

1.21 x 10-04 

6.55 x lO-o7 

2.94 x 10-06 

0.00 

7.28 x 10-06 

7.69 x le7 

1.51 x 10-04 

4.16 x le5 

2.54 x 10-0' 

7.92 x 1@04 

2.25 x 10-06 

7.59 x 10-04 

1.21 10-05 

3.15 x 10-04 

3.15 x 10- 

9.61 x l@ 

5.27 x 10-04 

1.40 x 10+0' 

2.19 x 

9.37 10-05 



FEMP-OSRI-4 D W  
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TABLE F3.4-3 

SUMMARY OF PREDICTED CONCENTRATIONS OF CONSTITUENTS OF 
POTENTIAL CONCERN IN THE GREAT MIAMI AQUIFER ALONG PADDYS RUN 

BASELINE CONDITION 
_ _ _ _  - _. - - - .. - -  ._ - - - __ -- - - -  

Storm Sewer 
Constituents of Potential Section C-Da Section D-Ea Section E-Fa Outfall Ditch 
Concern Orm bg/L) o r g m  O r g w  

Radionuclides 

Neptunium-237 

Plutonium-238 

Radium-226 

Strontium-90 

Technetium-99 

Uranium-Total 

Organit3 

1.1-Dichloroethene 

@ 3,3'-Dichlorobenzidine 

4-methyl phenol 

4-Nitroaniline 

Aroclor- 1254 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Bis(2chloroisopropyl)ether 

Bromodichloromethane 

Chloroform 

Dibenzo(a,h)anthracene 

Dieldrin 

Methylene chloride 

N-Nitrosodi-n-propylamine 

7.69 x loa5 3.61 x l e 5  4.88 x 10-06 0.00 

7.74 x lo-" 4.03 x l@" 5.44 x 1@" 9.45 x 1@" 

1.73 x loa7 7.83 x 10-0' 1.30 x 10-0' 7.80 x 10-0' 

7.23 x 10- 4.01 x 10-09 2.09 x 10-09 3.11 x 10-0' 

7.88 x loa3 1.21 x 10-02 2.37 x le3 1.94 x 10-02 

1.29 x 6.59 x 10+Oo 5.89 x 10+Oo 9.69 x lo+'' 

0.00 

5.13 x 10- 

3.57 ioa3 

5.63 x loa' 

2.13 x 10- 

7.23 ioa3 

1.22 x 10- 

2.41 x loa 

9.14 x lom 

0.00 

0.00 

3.39 x lo-@$ 

3.94 x 1o+Oo 

6.32 x lo-@$ 

5.91 x lom 

0.00 

2.22 x 10-03 

2.44 x 10-0' 

3.83 x l e '  

9.59 10-05 

3.13 x 10-03 

l.lOx 10-03 

4.79 x 10-02 

5.50 x 10-04 

1.25 x l@ 

5.69 x 10-02 

1.48 x 10-04 

2.74 x 10-04 

1.73 x 10+Oo 

2.56 x 10-02 

1.04 x 10-02 

2.42 x 10-04 

1.87 x 10+Oo 

2.65 x 10-02 

3.40 10-O5 

3.40 x 10-04 

1.74 x 10-04 

9.32 x 10-05 

8.04 x 10-03 

1.15 x 10-03 

5.24 x 10-03 

2.96 x le5 

2.98 x 10-0' 

2.18 x 10-0' 

2.78 x l e  

2.07 x 10-0' 

0.00 

3.63 x 

0.00 

4.44 x 10-04 

0.00 

9.13 x 10-04 

6.08 x 10-04 

0.00 

0.00 

0.00 

2.63 x 10-04 

0.00 

4.41 x 10-0' 

0.00 
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TABLE F.2.4-3 
(Continued) 

~~ 

Storm Sewer 
Constituents of Potential Section C-Da Section D-Ea Section E-Fa Outfall Ditch 
Concern Ocg/L) Ocfm Ocg/L) Ocg/L) 

Inorganics 

Arsenic 

Beryllium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

6.11 x 10-0' 3.60 x 10-0' 1.16 x 10-0' 1.27 x 10+Oo 

7.66 x 10-03 5.49 x 10-03 2.21 x 10-03 2.97 x 10-02 

1.79 x loco' 1.20 x loco' 7.34 x 10+Oo 1.15 x 10+02 

8.52 x l@ 5.13 x l@ 4.49 x 10-0' 8.78 x 10+Oo 

3.41 x 10+04 2.41 x 10+04 1.10 x 1.60 x 

2.79 x lo+'' 2.44 x lo+" 1.79 x lo+'' 2.98 x 10+02 

1.77 x 10-0' 1.32 x 10-0' 7.26 x l f l  1 . 1 1  x 10+Oo 

"See Figure F.2.2-6 

-2, L - ; .;, ., .' ,. _ .  . 
. I  I 
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TABLE F.2.4-4 5?!0@ 
SUMMARY OF PREDICTEL) LOADING OF CONCENTRATIONS OF 

POTENTIAL CONCERN THROUGH PADDYS RUN AND THE STORM SEWER OUTFALL 
DITCH INTO THE GREAT MIAMI AQUIFER 

- - - -  _ _  BASELINECONDITION - - - -  - - -  

Storm Sewer 
Constituents of Potential Section C-Da Section D-Ea Section E-Fa Outfall Ditch 
Concern Org/yr) Org/yr) @g/yr) @g/yr) 

Radionuclides 

Neptunium-237 

Plutonium-238 

Radium-226 

Strontium-90 

Technetium-99 

Uranium-Total 

OrganiCS 

1 , 1-Dichloroethene 

3,3 '-Dichlorobenzidine 

4-Methylphenol 

4-Nitroaniline 

Aroclor- 1254 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Bis(2chloroisopropyl)ether 

Bromodichloromethane 

Chloroform 

Dibenzo(a, h)anthracene 

Dieldrin 

Methylene Chloride 

N-Nitrosodbn-propylamine 

9.96 x loa5 3.75 x lf15 4.00 x 10-06 0.00 

4.39 x 10-11 1.90 x 10-" 1.48 x 10-" 4.44 x 10-l' 

2.91 x 10" 1.09 x le7 1.15 x 10-0' 4.20 x 1f18 

8.98 x 10- 4.04 x 10-09 8.84 x 10-" 1.75 x 1f18 

5.42 x lom 1.11 x 10-02 1.26 x 10-03 9.10 x l e 3  

1.14 x 10"' 4.69 x 10+Oo 1.80 x 10+Oo 4.58 x lo+" 

0.00 

9.30 ioa3 

1.02 x 1o+W 

3.35 x 10-04 

3.99 ioa3 

4.77 x 10" 

0.00 

0.00 

6.04 x loa 

6.47 x lom 

1.31 x lom 

2.08 x\lOm 

1.15 ioa3 

6.84 x 10+Oo 

1.07 x loa1 

0.00 

3.39 x 10-03 

4.19 x 10-0' 

3.72 x 10-0' 

1.23 x l p  

4.77 10-03 

1.50 x 10-03 

7.76 x 10-04 

2.10 x loM 

1.36 x l p  

6.20 x l@ 

2.20 x 10-04 

4.17 x 1 p  

2.50 x 10+Oo 

3.90 x 10-02 

2.57 x 10-03 

3.16 x 10-04 

7.42 x 10-0' 

3.47 x l0-M 

4.45 x 10-04 

1.77 x l@05 

1.56 x 10-04 

8.14 x 10-0' 

3.44 x 10-03 

1.08 x 10-03 

4.91 x 10-03 

2.40 10-05 

3.90 x 10-0' 

2.43 x 10-0' 

3.64 x 10-03 

9.71 x 10-02 

0.00 

2.67 x lo+" 

0.00 

2.09 x l p  

0.00 

4.31 x 10-04 

2.87 x lp 
0.00 

0.00 

0.00 

1.24 x l@ 

0.00 

2.07 x 10-0' 

0.00 



FEMP-OSRI-4 DRAFT 
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~ .'. J 

1 TABLE F.2.4-4 
(Continued) 

Storm Sewer 
Constituents of Potential Section C-Da Section D-Ea Section E-Fa Outfall Ditch 
Concern W Y r )  &g/yr) @g/yr) @dyr) 

I n O r g a n i C S  

Arsenic 

Beryl1 ium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

5.23 x lo4' 2.67 x 10-0' 5.12 x lp 7.45 x 10-O' 

8.06 x loa 5.03 x 10-03 9.82 x 10-04 1.76 x l@ 

2.02 x lo+'' 1.14 x lo+'' 2.83 x 10+Oo 6.26 x lo+'' 
1.14 x lo4' 5.53 x 10-02 1.16 x 10-0' 4.15 x 10+Oo 

4.20 x 10+04 2.46 x 10+04 4.75 x 10+O3 8.80 x 10+04 

3.16 x lo+'' 2.41 x lo+" 6.33 x 10+Oo 1.51 x 10+O2 

1.99 x loa1 1.27 x 10-0' 2.92 x lp 6.22 x 10-0' 

'See Figure F.2.2-6. 

',k\y':..:' . '. 
PGH\OUS-RI\D-O~-~~-~\JUUC 20. 1994 1:49pm 
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TABLE F.2.4-5 

SUMMARY OF PREDICTED CONCENTRATIONS OF 

Maximum 
Constituents of Potential Concentration 
Concern (mg/kg) Major Impacted Area 

Radionuclides 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Strontium-90 

Technetium-99 

Thorium-230 

Thorium-232 

Uranium-Total 

Organics 

4-Methylphenol 

4-Nitroaniline 

Alpha-Chlordane 

Aroclor- 1254 

Aroclor- 1260 

Bis(2-chloroisopropyl)ether 

Bromodichloromethane 

Bromomethane 

h .  ., . 
. ' * . - e  , , 

POH\OUS-RI\D-Ol-94-7\J~ 17. 1994 8 : 2 b  

9.07 x 10-04 

3.42 x 10-07 

2.80 x lP5 

2.10 x 10-04 

3.15 x 10-09 

6.03 x 10-04 

1.47 x loa 

1.92 x 10+O2 

3.38 10+03 

1.23 x 10+Oo 

2.77 x le 

7.41 x 10-04 

2.09 x 10+Oo 

8.24 x 10-0' 

1.76 x l e  

3.39 x 10-03 

' 1.72 x l@ 

North side drainage ditch 

SSOD 

SSOD 

SSOD 

SSOD 

Paddys Run near South Field 

SSOD 

SSOD 

SSOD 

Lower SSOD 

North side drainage ditch 

SSOD 

SSOD 

SSOD 

Pilot Plant drainage ditch 

Paddys Run near South Field 

SSOD 
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4 

TABLE F.2.4-5 
(Continued) 

~~ 

Maximum 
Constituents of Potential Concentration 
Concern (mg/kg) Major Impacted Area 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

1.35 x lo+'' 

2.43 x 10"' 

1.58 x 1o+W 

6.36 x 1@02 

1.65 10+03 

3.15 x 10+O4 

2.88 x 10+O3 

5.34 x 10-01 

Paddys Run near waste pit area 

Pilot Plant drainage ditch 

Pilot Plant drainage ditch 

East side drainage ditch 

East side drainage ditch 

East side drainage ditch 

East side drainage ditch 

SSOD 0 

000701 
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TABLE F.2.4-6 

SUMMARY OF PREDICTED CONCENTRATIONS OF CONSITIZTENTS OF 
POTENTIAL CONCERN IN SURFACE WATER 

FUTURE CONDITION 

Maximum Paddys Run Maximum Great Miami 
Constituents of Potential Concentration River Concentration 
Concern (mgW (mg/L) 

Radionuclides 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Strontium-90 

Technetium-99 

Thorium-230 

Thorium-232 

Uranium-Total 

Organics 

4-methyl phenol 

4-Nitroanil ine 

Alpha-Chlordane 

Aroclor- 1254 

Aroclor-1260 

Bis(2chloroisopropyl)ether 

Bromodichloromethane 

Bromomethane 

* I -.,. . . , . .  
* ' C b . . ~  

WH\OUJ-RI\D-Ol-94-7\J~ 17. 1994 8:2Oam 

2.81 x 10-07 

3.49 x 10-12 

3.68 x 10-lo 

4.75 x 10-09 

8.73 x 1Ci2 

8.70 x l f15  

4.12 x l e 8  

5.80 x 10-04 

1.98 x 10+Oo 

2.42 x l e  

1.39 x 10-03 

3.45 x 10-06 

5.79 x 10-06 

1.79 x 10-06 

4.92 x 10-04 

5.59 10-05 

3.84 x 10-03 

2.46 x 10-08 

3.06 x 

3.23 x l@l1 

4.17 x 10-io 

7.66 x 10- l~  

7.63 x 10-06 

3.61 x 10-09 

5.08 x 

1.74 x 10-O' 

2.12 10-03 

1.22 x 10-04 

3.02 x l e 7  

5.08 x 10-07 

1.57 x l e 7  

4.32 x l f15  

4.90 x 10-06 

3.37 x 10-04 
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TABLE F.2.4-6 
(Continued) 

Maximum Paddys Run Maximum Great Miami 
Constituents of Potential Concentration River Concentration 
Concern ( m g m  (mgW 

Inorganics 

Antimony 

Arsenic 

Beryllium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

1.50 x 10-03 

2.85 x 10-03 

3.77 10-05 

1.38 x 10-0' 

6.27 x l f13 

2.07 x 10+O2 

2.84 x 10-0' 

1.58 x l e 3  

1.31 x le 

2.50 x l e  

3.30 x 10-06 

1.21 x 10-02 

5.50 x lo4 

1.82 x 10''' 

2.49 x 10- 

1.38 x loa 



FEMP-OSRI-4 DRAFT 
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TABLE F.2.4-7 

SUMMARY OF PREDICTED CONCENTRATIONS OF CONSTITUENTS 
OF POTENTIAL CONCERN IN THE GREAT MIAMI AQUIFER ALONG PADDYS RUN 

FUTURE CONDITION 
- -  - - -  - - - - -  - - -  - - - -  __  - - 

Storm Sewer 
Constituents of Potential Section C-Da Section D-Ea Section E-Fa Outfall Ditch 

Radionuclides 
Concern O r g m  O r g m  O r g m  OrgW 

Neptunium-237 
Plutonium-23 8 
Plutonium-239/240 
Radium-226 
Strontium-90 
Technetium-99 
Thorium-230 
Thorium-232 
Uranium-Total 
Organics 
4-Methylphenol 

Alpha-Chlordane 
@ 4-Nitroaniline 

Aroclor- 1254 
Aroclor- 1260 
Bis(2-chloroisopropyI)ether 
Bromodichloromethane 
Bromomethane 
Inorganics 
Antimony 
Arsenic 
Beryl 1 ium 
Cyanide 
Lead 
Magnesium 
Manganese 
Mercury 

"See Figure F.2.2-6. e 

9.17 x l e 5  
5.44 x lo-'' 
8.91 x 10-09 

1.44 x 10-09 
8.45 x 10-03 
1.87 x 10-06 
3.88 x 10-02 
1.36 x lo+'' 

4.60 x loa5 
2.98 x lo-'' 
4.81 x 10-09 

8.22 x lo-'' 
1.23 x 10-02 
1.13 x 10-06 
2.28 x 10-02 
7.30 x 10+Oo 

2.10 x i~ 1.02 10-07 

3.34 10-03 
5.27 x 10-0' 

0.00 
2.18 x l p  
5.85 x 10-06 
8.54 x l p  

0.00 
0.00 

3.35 x 10-01 
6.41 x 10-0' 
8.32 x lp 

2.12 x lo+'' 
9.64 x l0-M' 
3.70 x 10+04 
3.66 x lo+" 
2.08 x 10-0' 

3.69 x 10-0' 
2.35 x 10-0' 

0.00 
1.03 x l@ 
2.61 x 10-06 
4.70 x 10-02 

0.00 
1,20x 10-02 

1.81 x 10-0' 
3.89 x 10-0' 

1.41 x 10"' 
5.89 x 10-02 
2.61 x 10+04 
2.94 x 10"' 
1.52 x 10-0' 

5.97 x loM 

1.53 x 10-0' 
1.96 x lo-'' 

2.73 x 10-07 
5.76 x lo-'' 
6.06 x 10-03 
2.41 x 10-06 
3.48 x 10-02 

2.09 x re* 

1.10 x 1o+m 

1.36 x 10+Oo 
2.24 x 10-02 
1.90 x l@ 
3.30 x 1@ 
9.88 x 10-0' 
1.50 x 10-02 
1.03 x l e 3  
2.12 x 10-0' 

6.02 x 10-02 

2.75 x 10-03 
9.23 x 10+Oo 
3.52 x 10-0' 
1.43 x 10+04 
1.89 x lo+" 

1.40 x 10-01 

1.04x 10-01 

1.55 x 10-04 
3.10 x 10-09 
3.27 x l P  
4.23 x 10-06 
7.72 x 10-09 
7.67 x 10-02 
3.65 x l e 5  
5.13 x 10-0' 
1.76 x 10+O3 

2.16 x lo+'' 
0.00 

3.07 x 10-03 
5.15 x l@ 

1.31 x 10-0' 
0.00 

3.42 x 10+Oo 

5.76 x 10-0' 

3.31 x 10-02 

5.58 x 
1.83 x 10+O5 
2.51 x 
1.39 x 

1.60 x 10-03 

1.44 x 10+W 

1.22 x 1o+m 

000104 
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, &  TABLE F.2.4-8 1 .  * : p 

SUMMARY OF PREDICTED LOADING OF CONCENTRATIONS OF POTENTIAL 
CONCERN THROUGH PADDYS RUN AND THE STORM SEWER OUTFALL DITCH 

INTO THE GREAT MIAMI AQUIFER 
FUTURE CONDITION 

Storm Sewer 
Constituents of Potential Section C-Da Section D-Ea Section E-Fa Outfall Ditch 
Concern W y r )  Org/yr) (kglyr) W y r )  
Radionuclides 
Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Radium-226 
Strontium-90 
Technetium-99 
Thorium-230 
Thorium-232 
Uranium-Total 

4-Meth y lp heno I 
4-Nitroaniline 
Alpha-Chlordane 
Aroclor-1254 
Aroclor- 1260 
Bis(2-ch1oroisopropyI)ether 
Bromodichloromethane 
Bromornethane 
Inorganics 
Antimony 
Arsenic 
Beryllium 
Cyanide 
Lead 
Magnesium. 
Manganese 
Mercury 

Organics 

1.11 x 10-04 
3.24 x 10-" 
6.23 x 10-09 
3.12 x l p 7  
1.76 x 10-09 
6.03 x lf13 
1.55 x 10-06 
2.92 x l p  
1.23 x lo+'' 

6.49 x 1@03 
1.03 x loim 

0.00 
3.46 x 10-04 

4.77 x 10-02 
1.14 x 

0.00 
0.00 

2.91 x 10-0' 
5.63 x 10-0' 
8.72 x l e  
2.27 x 10'O' 
1.24 x 10-0' 

4.50 x 10+O4 

2.23 x 10-0' 
3.75 x 10+O1 

4.27 x l p 5  
1.43 x 10-l' 

1.19 x 10-07 

1.14 x 10-02 
7.98 x 10-07 
1.45 x l p  

5.13 x 10+Oo 

4.21 x 10-0' 

0.00 
1.29 x l p  
4.15 x loa 
2.14 x l p  
1.37 x 10-02 

0.00 

1.23 x 10-O' 
2.87 x 10-0' 
5.36 x le 
1.26 x 
5.98 x l p  
2.60 x 10+OQ 
2.69 x 
1.39 x 10-0' 

2.64 x 10-09 

7.95 x 10-10 

3.73 x 10-0' 

6.90 x 10-06 
5.72 x 10-" 
6.58 x l e  
8.59 x 10-0' 
2.23 x l@'O 
2.32 x 10-03 

1.09 x l e  
3.20 x lo+'' 

6.32 x 10-0' 
2.99 x l@ 

1.03 x 10- 
2.87 x l P 5  

9.84 x 10-04 
6.09 x l p  

2.43 x l e  
5.91 x l p  
1.17 x 10-03 

1.06 x 10-0' 
5.85 x 10+03 
7.16 x 

7.37 10-07 

5.46 10-05 

5.33 x 10-03 

3.55 x 1o+m 

3.97 x loM 

1.23 x 10-04 
2.47 x 10-09 
2.80 x 10-0' 

6.68 x 10- 
6.11 x 10-02 
2.92 x le5 
4.15 x 10-0' 

3.37 x 10-06 

1.40 x 10 im 

2.69 x 10"' 
0.00 

4.10 x le3 
1.27 x lf13 
1.04 x 10-0' 

0.00 
2.72 x 10+Oo 

2.44 10-03 

4.69 x 10-0' 
1.30 x 10+Oo 
3.00 x 10-02 

4.48 x 
1.06 x 1o+m 

1.59 10+05 
2.12 x 1o+m 
1.21 x 1o+m 

PGH\OUS-RIW1-94-7\J~o 20. 1994 1:36pm 
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TABLE F.2.4-9 

SURFACE WATER MODELING RESULTS FOR THE 
NORTHEAST DRAINAGE DITCH 

Surface Water Sediment Surface Water Sediment 
Concentration Concentration Concentration Concentration 

Chemical (mg/L) (mg/kg) (mg/L) (mg/kg) 
1 

Concentration at the Surface Water Sampling Location (SWS-13) 

Arsenic 9.85 x l@ 5.65 x 10+Oo 9.85 x l@ 5.65 x 10+Oo 

Beryllium 1.70 x l p 5  6.35 x 10-0' 1.70 x l e 5  6.35 x 10-0' 

Manganese 1.70 x 10-0' 8.76 x 10+02 1.70 x lo4' 8.76 x 10+02 

Strontium-90 2.95 x 4.62 x 10-09 2.92 x lo-'* 8.36 x lo-" 

Uranium - Total 1.10 x l p  7.02 x 10+Oo 1.10 10-03 7.02 io+Oo 

Concentration at the FEMP Fenceline 

Arsenic 1.06 x le3 6.10 x 10+Oo 1.06 x l p  1.06 x l p  
a 

Beryllium 2.13 x 10-0' 8.00 x 10-0' 2.13 x lO-o5 8.00 x 10-0' 

Manganese 2.25 x 10-0' 1.17 x 10+O3 2.25 x 10-0' 1.17 10+03 

Strontium-90 1.66 x lo-" 2.62 x lo-'* 1.64 x 10-11 4.75 x 10-09 

Uranium - Total 3.86 x 10-03 2.47 x 3.86 x lVm 2.47 x lo+'' 

POH\OUS-RI\D-01-94-7J~ 17. 1994 8:2Oam 
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TABLE -F.2 -5-1 

COMPARISON OF MODELED AND 
SAMPLED TOTAL URANIUM CONCENTRATIONS IN SURFACE WATERS 

Modeling Drainage Range of Positive 
Subbasin Sampling Results' Model Results 

Surface Water Body Designation OrgW Orgw 

Ditch north of production area 

Ditch east of production area 

Manhole 175 

Waste pit area 

Pilot plant drainage ditch 

SSOD 

Paddys Run On Site 

GMR 

Northeast ditch 

560 

58 1 

PDAR 

WPA 

570 

SSOD 

Paddys Run 

GMR at Paddys Run 

NE 

42 - 92 

39.7 - 555 

750 - 788 

465 - 8148 

74.2 - 2360 

14 - 44 

8.2 - 34.2 

2.0 - 5.0 

8 - 13.6' 

14.2 - 60.4b 

43.9 - 143.2' 

633 - 914d 

1180 

23.5 

23.7e 

23Se 

1 .95e 

1.10 

'Unless indicated otherwise, reported sample results are for validated, filtered, and positive results. 
%e sample data in this area was not taken at the subbasin outlet. The first number represents the 
concentration from the entire subbasin. The second represents a concentration based on source 
areas 560b, 56Oc, 560d, and SWL, which more closely matches the flow to the sampled location. 
'See  Footnote b; except second concentration is based on source areas 581b, 582c, and 581d. 
dThe first concentration results from source terms calculated without samples under buildings; the 
second is with samples under buildings. 
eModeled results are maximums for the case with stormwater controls in place. 
'~amp~ed results are for unfiltered samples since on~y  one filtered sample was ana~yzed. 
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FEMP-OSRI-4 DFWT 
June=, 1994 

TABLE F.2.5-2 

COMPARISON OF MODELED AND SAMPLED 
TOTAL URANIUM CONCENTRATIONS IN SEDIMENTS 

~ 

- - _ _  - - -  _ _  - - _ _  - - - _  __  - _. 

Modeling Drainage Positive Range of 
Subbasin Sampling Results' Model Results 

Surface Water Body Designation (mg/kg) (mg/kg) 
~~ 

Ditch north of production area 560 14.7 - 30.9 44.3 - 162b 

Ditch east of production area 58 1 105 - 230 76 - 217c 

Production area PDAR 595 - 614 373 - 558d 

Waste pit area WPA 20 - 135 464 

Pilot plant drainage ditch 570 30.3 162 

SSOD SSOD 4 - 22.9 44se 

Paddys Run On Site 

Northeast Ditch 

Paddys Run 1.2 - 12.5 157e 

NE 3.9 - 4.3 7.02 

'Unless indicated otherwise reported sample results are for validated, positive results. 
%e sample data in this area was not taken at the subbasin outlet. The first number represents 
the concentration from the entire subbasin. The second represents a concentration based on 
source areas 560b, 560c, 560d, and SWL, which more closely matches the flow to the 
sampled location. 
'See Footnote b; except second concentration is based on source areas 581b, 582c, and 581d. 
dThe first concentration results from source terms calculated without samples under buildings; 
the second is with samples under buildings. 
eModeled results are maximums for the case with stormwater controls in place. 
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FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.2.5-3 

co IP. RISON OF MODELED AND SAMPLED TOTAL URANIUM CONCENTRATIONS 
IN GREAT MIAMI AQUIFER NEAR PADDYS RUN AND SSOD 

Range of Sample Resultsa Modeled Results 
Stream Reach o l g m  OrgU 

CC-DD 

EE-FF 

SSOD 

3.44 - 68.9 

3 - 108 

2 - 492 

80.8b 

1.29 - 29.5" 

19.4 - 373.V 

aThe sampled results are from the following wells for the years 1988-1993: 
CC-DD: 2009, 2032, 2107, 2108 
EE-FF: 2017, 2125, 2545, 2551 
SSOD: 2014, 2049,2065, 2386, 2387,2397 

%e concentration is for the case without stormwater controls since most of the sample data is from 
before stormwater controls were placed in operation around the waste pit area. 

T h e  range of concentrations shown are for the cases with and without stormwater controls with 
source terms which include samples under buildings. 



FEMP-OSlU-4 DRAFT 
June23. 1994 

TABLE F.2.6-1 

RESULTS OF THE CURVE NUMBER AND 
PRECIPITATION SENSITIVITY ANALYSES 

- - ._ 

PreCipiGtion SCS CN Serisitivitj- SCS CN Precipitation - SCS CN-- - - -  

Area -20 % -10% Baseline + 10% +20% AMC-111 

Surface Water Concentration (mg/L) 

PDAR 3.57 3.56 3.59 3.58 

SSOD 2.40 2.29 2.20 2.18 

Paddys Run 2.40 2.29 2.17 2.00 

Sediment Concentration (mg/kg) 

PDAR 3 130 3 130 3130 3130 

SSOD 1860 1777 1660 1630 

Paddys Run 1860 1777 1640 1500 

@ Total Runoff Volume (CF) 

Paddys Run 
Drainage Basin 5.31 x lo6 5.84 x lo6 1.11 x lo7 1.85 x lo7 

Note: SCS CN = Soil Conservation Service curve number. 

a 

3.55 

2.08 

1.98 

3 130 

1550 

1480 

1.86 io7 

3.55 

1.85 

1.28 

3130 

1290 

904 

3.33 io7 

000~10 
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FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.2.62 

RESULTS OF THE SOIL/WATER 
PARTITIONING COEFFICIENT SENSITIVITY ANALYSIS 

& +lo% 
1000 

Sensitivity & -10% & 
Area Kd-lO% Baseline & + 10% 1000 1000 

Surface Water Concentration (mg/L) 

PDAR 3.98 3.59 3.27 463 450 439 

SSOD 2.44 2.20 2.00 262 256 25 1 

Paddys Run 2.44 2.17 2.00 258 252 241 

Sediment Concentration (mg/kg) 

PDAR 3 130 3 130 3130 1070 1130 1180 

SSOD 1660 1660 1660 510 537 562 

Paddys Run 1660 1660 1660 502 529 554 
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FIGURE F.2.2-8. SURFACE WATER PATHWAY MODELING APPROACH 



T 

DRAFT 
(OT TO SCALE 

5 7 QC 

TOTAL HYDROGRAPH IN RECEIVING 
STREAM INCLUDING CONTAMINATED 
SUBBASIN HYDROGRAPH 

CONTAMINATED SUBBASIN 
HYDROGRAPH 

‘PEAK (SUBBASIN) 
TJME OF THE 
PEAK DISCHARGE IN 
THE CONTAMINATED SUBBASIN 

NOTE: 

‘PEAK =TIME OF PEAK DISCHARGE IN 
%TAL = TOTAL DISCHARGE 

CONTAMINATED SUBBASIN 

000121 

I 

FIGURE F.2.2-9. RUNOFF HYDROGRAPH RELATIONSHIP 
USED TO CALCULATE DILUTION FACTORS 



8 z -  
(D 
n. - 

Q 
N -  (D 

n - 

0 0 0 0 -  
(0 n - 

0 0 0 
( D -  
P n - 

I 

0 0 0 L l C  

I 

OOOSLC 

I 

OOOE L c 

;I: . n ‘  

- 

W 
Z 
0 
N 

z m z  
0 w c  

1 

LL 
0 

I-0 - z  z -  ol- 
a -  N Q  
zl- z - a  0 -  
I Z  3 2  
a 0  O Q  
& -  I +  
z m  z z  
o w  0 0  o n  z u  

0 
cy 
a0 
In 

W 
Z 
0 
N 

a z 
W 1 0  LI: - -  
a ol- 

m a  z 
c3u w -  a a  a x  z n  a a  
- z  LLI- a 3  u z  
a 0  3 0  
o m  m u  

I- 
LL 
4 
LT 

I 
.. 
n 
Z 
w 
c3 
W 
-I 

N30’P9620XXS/9110d fZ61 W3lSAS 31VNIQ1003 M V N V l d  31VlS 

N 

z 
0 
c. 

t- 

Z 
I 
I- 
Z 
0 
0 
J 

a 

a 
L-. 

c. 

0 
v) 

w 
0 

LL cr 
3 
v) 

a 

. 
c 
I 

M 

N 

LL 
. 

w cr 
3 
(3 

LL 
c. 



b FIRST SECOND THIRD FOURTH 
SOURCE LEVEL OF LEVEL OF LEVELOF LEVELOF 
AREASBORROWINGBORROWING BORROWINGBORROWING 

- - E 582a +a - -  

I I 
' WPA.OU1 WPAa B - j A T O  
1 
I WPA.OU4 570a 

582b B - q j T O  
-3- SF 575a 

560b I 

581b 3 1- 
581c 

PAa 
PAb 
56oc 
56Od 
PAd 
PAf 

581d 
PAg 

I 

3ACKGROuNT + 

PAe 3 

DRAFT ~ ~~ ~ 
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Attachment F.2.II 

Surface Water Model Outputs 
Baseline Condition 



-- 

Gc 
D O  
€-E 
Max 

FEMP-OSRI-1 DRAFT 

GD 20.6 252 0.00H00 o.OoHa0 0.00!300 
0.- 0.WE100 D E  7.5 11.1 13.9 0.WmOo 0.00Ec00 0.WEIoo 
O . O C i 3 0 0  O.WE+W E-F 0.7 1.6 1.1 1.5 l a € - 1 1  1 , s - 1 4  (.JOE-12 
1.96E-11 1.28E-09 SSOD 56.6 4.64E-10 5.oBE-13 2.75E-11 
1.96E-11 128E-09 

TOTAL 4.76E-10 

-5 0.WE00 
-70 I O'OOE1OO 

W W R l V W  Igl 

Av..o CQL h P+ R u t *  OA 2.8lE-12 
A v s  COK. h OYR 2.82E-13 

Y.r CDOr h Pa&ys R m  .I OA 
YU. Car hOA e Pd6ysRm 

IL Car hOA .I EK. lAnimn@l 

1.62E-11 
1 . a - 1 2  

1 .UE-lZ 

-CDOr.Im.Lh 1 .WE-( 3 

0.WE100 

0.00EOO 

T O W  Y.la hrlu 

Tma 1-L.. TOW- 
Cras Yn. -hS -hl 
rnpn L U I  yonh.mldw#l v w  (W) 

C D  0.00E100 O.QoH00 0.00H00 
D E  0.00E100 o.wE+oo 0.WEIoo 
E-F 3.43E-10 4.1BE-15 2 .E-15 
SSOD 129E-08 1.W-13 7.77E-14 

TOTAL 1.33E-08 1.82E-13 7.97E-14 

1.99E105 

1.23505 

9.68E-01 

262E-01 

0.00mOo 

0.00Bm 

I 

0 WE100 YES 0 WEOO YES sUl580 
-70 0.00E100 YES 0 WEOO YES 1 - I  -75 OWE100 YES 0 W E 4 0  YES 

0.WEIoo YES 0.00E100 
6.UE-14 YES 2.75E-11 
O.OOE100 YES o.oaf100 

YES 
YES 
YES 

I I I 

Page 2 
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EMP-OSRI4 DRAFT 
June 23. 1994 

CHEMICAL: ACTINIUM-227 +7D BASELINE 
~~ ~ ~ ~ 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+W 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE + 00 

Annual adsorbed contaminanl quantity (9): o.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

O.WE+OO 

O.WE+W 

O.WE+W 

O.WE+W 

SUBBASIN WPA 

4.21E+ 00 
9.11E+ 00 

O.WE+OO 

O.WE+W 

O.WE+W 

12OE+05 

2WE+06 

SUBBASIN 570 

4.44E + w 
1.07E+01 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE + 00 

O.WE+W 

O.WE+W 

O.WE+W 

WBBASIN 575 

2.22E + 00 

1.1 1E+01 

O.WE+W 

O.00E + 00 

O.WE+W 

1.23E+05 

2.06E + 06 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEOIMUVT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E+ 00 8.69E+01 9.56E+W 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+Ol 1.17E +01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 3.58E49 4.21 E49 O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): O.WE+ W 2.84E-08 3.66E47 O.WE+W 

Annual adsorbed contaminant quantity (g): O.WE+W 9.34E-08 6.08E)6 O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (13): 

7.06E+05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 5.23E-14 6.44E-14 O.WE+W 

Single storm dissolved contaminant quantity PQi (9): O.WE+00 1 .WE49 8.19E-10 O.WE+W 

Annual dis. con+.,qt * : , . a .  (based,on sediment yield)@): O.WE+W 3.44E49 1 .%E48 O.WE+w 

Annual dis. conta. qt (based on runoff) (g): O.WE+W 1 .ME48 1 .%E48 O.WE + 00 
~ 

PGH\OUJ-RNMI-W-NUUC 20. 1994 9:ZQm Page 3 000737 



FEMP-OXU4 DRAFI 

-- 
mm mm 

clunsrslion L - h  I-* 
w*r- w*r- 

cc 275E-10 1 56E.a 
D O  275E-10 1 55E48 
€-E 275E-10 1 55E.a 
Max 2 75E-10 1 55E.a 

wlbrdnlv6 w 

1.99- 0.68E-01 2.7G13 -70 I 283E-13 1.59E-W 

-5 1.31E-13 4.55E-10 1235& 2.6ZE-01 XU€-14 
M N W W A )  

T U  YI. L..110 k # I w m  E d  I2 I 

ClDa %atW.nl  % m a d  s a t ~ . ~  Y... mw cplr 
&cbm ha- ha m-s h.rw *.bp m w ~ C I . I R p 0  

4-n bl -1 

G O  206 252 60BE-10 666E-13 4BsE-11 
DE 7 5  11 1 13 0 3 15E-10 345E-13 306E-11 
E-F 0 7  1 6  11 1 5  103E-10 117.E-13 116E-11 
SSOO 566 246EQ9 2WE-12 l e - 1 0  

TOTAL 3 @E49 

TOW uns nrvw 

428 0 

16.0 WkuCl7)  549.0 
358.0 16.0 QSlAlM(RwQ7l 

61.0 

3.01)E-13 1.52E-13 
6.17E-14 3.04E-14 
(.ME-12 5.15E-13 

4 . m ~ - i i  TOTAL I l.64E-07 1.m-12 0.83E-13 

SIb560 2 . e - 1 3  YES 529E- 11 YES 
-0 2.83E-13 YES 529E-11 
-5 1.3lE-13 YES 528E-11 YES 

1.OlE-13 YES 1.OlE-IO 
1.80E-13 YES 1.46E-10 
1.85E-I3 YES 1.46E-10 

YES 
YES 
YES 

.- 

Page 2 

; ,., ' . ~ 

<,. . t ., . ,.. 
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FEMP-OSRI-4 DRAM 
June 23. 199-1 

CHEMICAL: CESIUM.137 + 1D BASELINE 
~- ~~ ~ 

SEDIMENT IN THE RUNOR: 

SUBBASIN 560 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01E+02 

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (a): 

Annual adsorbed contaminant quantity (a): 

1.09E-08 

1.02E47 

4.41 E46 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

DISSOLVED: 

Single storm diqsolved cbntaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (a): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

208813 

1.OOE-09 

4.33E-08 

1.63E-08 

SUBBASIN WPA 

4.21 E+OO 

9.1 1 E+ 00 

6.nE49 

2.85E-08 

2.16E47 

1.a-13 

4.48E-10 

3.40E-09 

7.47E49 

SUBBASIN 570 

4.44E + 00 

1.07E+01 

1 SE-08 

7.06E-08 

6.34E47 

1.99E+05 

3.34E + 06 

2.83E-13 

1 SE.09 

1.43E-08 

2.67E-08 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

7.01 E-09 

1.56E48 

2.60E-07 

1.23E+05 

2.06E + 06 

1.31 E-1 3 

4.55E-10 

SUBBASIN 58D SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E+00 

5.19E + 01 Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 3.33E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.78E-09 8.5OE49 8.87E-09 9.24E-09 

Single storm adsorbed contaminant quantity PXi (9): 2.95E-08 6.74E-08 7.71 E-07 8.83E-08 

Annual adsorbed contaminant quantity (a): 4.58E-07 2.22E47 1.28E-05 2.28E-06 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E+05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.01513 1.65813 1.8OE-13 1 .=E-13 

Single storm dissolved contaminant quantity POi (a): 1.24E-10 3.29E-09 2.29E-09 1 SE-09 

An$'tugl . .* dis. wnta. qt (based on sediment yield)@): 1.93E-09 1 .OBE40 3.81 E40 4.97E-08 

Annual dis. conta. qt (basad on runoff) (a): 2.03E49 5.46E-08 3.81 E48 3.30E-08 

PGH\OU-S-RI\DOI-~~~UWIC 20. 1994 92- m e  3 
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ylr car in?* R n  .1 OR 2.16E-04 
Ua.ConrkOlR.lhd4.Um 2.17E45 
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l.S9E+OS 9.68E-01 253E-07 W 7 X T  
MUWsIoIyp*) I 2.66E-07 1.50E43 

0.- 0.00E100 lPE+05 252E-01 0.00H00 

C D  9.96E-02 
D E  3.75E-02 

SSOD 0.00E100 
E-F I 4.00E-03 

428 C 

12lE-06 5.8BE-07 
4.56E-07 225E-07 
4.87E48 2.4OE-08 
0 . W E ~  O.OOE100 

-conr.1El.Ur 1 .mm I TOTAL I 141E-01 1.72E-06 8 47E-07 

5.59E07 NO 7.36E-W NO 
No 7.36E-W 
YES O.oQE100 YES 

o.OOE+OO YES O.WE40 
o.oQE100 YES 0 . 0 0 m  
O.WE100 YES O.OOE100 

YES 
YES 
YES 
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FEMP-OSRl-4 DRAFT 
June23. 1994 

a CHEMICAL: NEPTUNIUM237 + 1D BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+ 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01E+02 9.1 1 E+ 00 1.07E+01 l . l lE+Oi 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (e): 

Annual adsorbed contaminant quantity (e): 

9.07E-04 

8.49E-03 

3.68E-01 

SURFACE WATEfl RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

5.69E-07 

2.74E-03 

1.19E-01 

4.48E-02 

4.75E-04 

2WE-03 

1 52E-02 

3.05E-07 

1 .ME43 

7.85E-03 

1.73E-02 

4.55E-04 

2.02E-03 

1 .81 E42 

1.99E+05 

3.34E + 06 

2.66E-07 

1 SOE-03 

1 SE-02 

2.51 E42 

0.00E+00 

O.00E + 00 

0.00E+00 

1.23E + 05 

2.06E + 06 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E + 01 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 

ADSORBED: 

O.WE+W Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 6.13E44 0.00E+00 

O.00E + 00 Single storm adsorbed contaminant quantity PX (e): O.WE+ 00 4.86E-03 0.00E+00 

Annual adsorbed contarninant quantity (g): O.00E + 00 1.60E-02 0.00E+00 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E +04 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 3.91 E47 O.WE+W 0.00E+00 

Single storm dissolved contaminant quantity Poi (e): O.WE + 00 7.81 E43 O.WE+W 0.00E+00 

Annual dis.'c&. qt (bawd on sediment yield)@): O.WE+W 251E-02 O.OOE+W 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): O.OOE + 00 1.30E-01 O.WE+00 0.00E+00 

0 
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FEMP-OSRl4 DRAFT / 
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Gc 625810 3.3oE-08 
D D  625E-10 3 30- 
E-E 9 a 8 1 0  451EOa 
Max sa€-10 4 ME48 
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June 23. 19% 7 00' 

ndn..*. sdn..o( m~ y.rw cop cna s.rn..a n.rn..*. - m- k.l m - 7 5  mllD b.blg m*.bpFdh.ll 
-70 (PI w.r) 

W 206 252 949E-10 104E-12 774E-11 
B E  7 5  11 1 13 9 4 16E-10 4 s - 1 3  4Q3E-11 
E-F 0 7  1 6  1 1  15  48lE-10 528E-13 SUE-11 
SSOD 566 158E-08 175E-11 QUE-10 

TOTAL 176E08 

Id mW L..dkgk*.r 

e 
A m  Conr h-M& Q.I 1.m-10 
A m C a r h Q Y P  1.1OE-11 

k C a c h h d 4 . h n . I O I R  7.75E-10 
kcOnrkOradhd4.M 7.78E-11 

k cal h a  m.Lk(mrrliJ 2SE-IO 

*carlEI.Lk 1.Ox-11 

0.00H00 0.00H00 4.34Ho1 1.2E-01 0.Q1HQ) 

-1 221812 261E-08 4.49t305 9.0BMl 201E-12 
86562 0.00HOo o.mH00 3.68Ho5 4.35Ml O.QoH00 

V O W  T U  - 
colbb.d-- - --.L 

mh.Ccn%mdI IhpUl t a # L P I  

ab560 3.-14 1.-10 1.62609 
aaSl0 6.-13 3.61- 3.41!E-W 
rubn5 O.oQHQ0 0.oOHoa 0.00H00 
ab560.58165B2 1.16E-12 281EOa 5 3 M 8  

T U  14- 1.u- 
YDI Dldrb..dh@ -dk4 cIna 

&dbn -la) Y0lh.w v r  mmwj 

W 4.39E-oE S.YE-13 2.63E-13 
B E  lsoMB 231E-13 1.14E-13 
E-F 1.U1EOa 1.80E-13 6.86E-14 
SSOD 4.UE-07 5.41E-12 2.67E-12 

TOTAL 5.22E-07 6.m-12 3.13E- 12 

3.joE-14 YES 3.3OE-11 YES 

YES 0.00H00 YES 
YES 7.4lE-11 

0.00HOo YES 0.0OEQo 
2.21812 NO @.e€-10 
0.- YES o.ooE+oo 

YES 
YES 
YES 

I I I I 
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FEMP-OSRI-4 DRAFT 
June 23. 1993 

CHEMICAL: PLUTONIUM238 BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 5m SUBBASIN 575 

SEDIMENT IN THE WNORr: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+W 491E+W 4.44E + 00 2.22E + W 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.1 1E+W 1.07E+01 1.1 1E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.62E-09 1 .=E- 3.41 E46 O.WE+W 

Single storm adsorbed contaminant quantity PX (a): 1.52E-08 6.94E46 1.51 E47 O.WE+W 

Annual adsorbed contaminant quantity (a): 6.58E-07 5.27E-07 1.36E46 O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (13): 

1.70E+05 1.20E+05 1.99E+05 ' 1.23E+05 

2.78E+ 06 200E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.30814 3.42E-13 6.45E-13 O.WE+w 

Single storm dissolved contaminant quantity PQi (a): 1 .59E-10 1.16E-09 3.64E-09 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 6.87E49 8.82E49 3.27E-08 O.WE+W 

O.WE+W 0 Annual dis. conta. qt (based on runoff) (a): 2.59E-09 1.94E-08 6.10E-08 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMEM IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+Ol 9.56E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+Ol 1.17E+ 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE t W 5.94E-07 1.02E-07 O.WE+w 

Single storm adsorbed contaminant quanttty PX (a): O.WE+bO 4.71 E46 8.90E-M O.wE + 00 

Annual adsorbed contaminant quantity (a): O.WE+W 1 .!%E435 1.48E-04 O.OOE+W 

SURFACE WATER RUNOFF. 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 1.22E-11 2.21 E-12 O.WE+W 

2.81 E46 O.WE+W a Single storm dissolved contaminant quantity POI (a): O.WE+W 2.45E47 

O.WE+W Annual dis. conta. qt (baaed on sediment yield)@): O.WE+ W 8.06E-07 4.68E-07 

Annual dis. conta. qt (based on runoff) (a): O.WE+W 4.06E46 4.68E47 O.WE+W 
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FEMP-OSRl4 DRAFT 
June 23. 1991 
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Gc 
D D  
€-E 
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927H)8 1OzE-10 756Eo9 
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5.WE-11 YES 724E.09 
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Y . r C a u . h M 4 . R l m d M  118E-07 
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228E-10 YES 1.68E-07 
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T u d  YI. Mkg k V m w  

T d l l  l e m m a s  1d.I yn 
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..chon mmu- v u  lbld.ll 

w 5 1 E 4 6  6 32E-11 3 1ZE-11 
M 2 15E-M 252E-11 129E-11 
E-F 2 8oE-06 3 SJE-11 1 74E-11 
SSOD 079E45 1 1OE.09 SESE-10 

TOTAL 108E44 1 3ZE-09 6 5OE-10 

YES 
YES 
YES 
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FEMP-OSRI4 DRAFT 
June 23. 19% 

CHEMICAL: PLWONIU&239/240 BASELINE 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a @nne/yr): 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (g): 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 57U SUBBASIN 575 

9.36E+00 

l.OlE+M 

5.89E-07 

5.51E-06 

2.39E-04 

1.70E+05 

2.78E + 06 

12OE-11 

5.76E-08 

2.49E-06 

9.41 E47 

4.21E+00 

9.1 1 E+ 00 

1 SE-06 

5.82E46 

4.41 E45 

1.2OE+05 

200E+06 

2.86E-11 

9.73E48 

7.39E.07 

1 .62E-06 

4.44E + 00 

1.07E +01 

3.00E-06 

1.33E-05 

1.2OE-04 

1.99E+05 

3.34E+06 

5.69E-11 

3.21 E47 

2.88E-06 

5.37E-06 

2.22E + 00 

1.11E+Ol 

O.00E + 00 

0.00E+00 

0.00E+00 

1.23E+05 

2.06E + 06 

O.WE+00 0 
- 

O.WE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9.56E + 00 

5.19E+01 Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 2.81 E45 l.OSE45 

Single storm adsorbed contaminant quantity PX (9): O.OOE+ 00 2.23E-04 9.15E-04 

Annual adsorbed contaminant quantity (e): O.OOE+ 00 7.34E-04 1 S2E-02 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

7.06E+05 

1.17E + 07 

9.5OE-06 

9.09E-05 

2.35E43 

4.49E+05 3.68E+05 

7.47E+06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 5.79E-10 2.28E-10 

Single storm dissolved contaminant quantity PQi (g): O.OOE+ 00 1.16E.05 2.89E-06 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 3.82E-05 4.81 E45 

Aqnual dis.'conta. qt (based on runoff) (g): O.OOE + 00 1.92E-w 4.81E-05 

5.45E-05 

3.6 1 E-05 

PGH\OU-S-RI\DOI-W-~UUOC 20. 19949:26rm Page 3 000'945 
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FEMP-OSRI4 DRAFT 
June 23. 1994 

CHEMICAL PROTACTINIUM-231 BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN SUBBASIN 515 

SEDIMENT IN THE RUNOR: 

222E+00 Single storm event sediment yield Y(S)e (tonne): 9.36E +00 4.21E+W 4.44E + 00 

Annuat sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+W 1.07E+01 1.1 1 E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W O.WE+W O.00E + 00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): O.WE+W O.WE+W O.WE+W 0.00E+00 

O.00E + 00 Annual adsorbed contaminant quantity (9): O.WE+W O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.70E +05 1.20€+05 1.99E+05 1.23E+05 

Annual runoff volume (13): 2.78E + 06 2.WE+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+OO O.WE+W O.00E + 00 O.WE+W 

Single storm dissolved contaminant quantity PQi (9): O.WE+W 0.00E+00 O.00E + 00 O.OOE+W 

O.00E + 00 Annual dis. conta. qt (based on sediment yield)(g): O.WE+OO O.WE+W 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.WE + 00 OBOE+ 00 0.00E+W 

\ 

O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E + 01 9.!56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1 .17E+ 01 3.33E + 02 5.19E+ 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 7.00E-06 1.17E-06 O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W 5.55E-05 1 .WE44 O.WE+W 

Annual adsorbed contaminant quantity (g): O.WE+W 1 .WE44 1.69E-03 O.WE + 00 

SURFACE WATER RUNOff 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E +04 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31 E+06 

DISSOLVED : 

e Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 9.09E-11 1 .%E-1 1 0.WE+00 

Single storm dissolved contaminant quantity PQi (9): 0.WE+00 1 .&!Ea 2.03E-07 O.WE+W 

O.OOE + W Annual dis. conta. qt (based on sediment yield)(@: 0.00E+W 5.99E-06 3.37E-06 

&nual'dis. conta. qt (based on runoff) (e): O.WE+W 3.01 E-05 3.37E46 O.00E + 00 

PGH\OU-~-RIW~-%~UUIIC 20, 1994 92- Page 3 000747 



FEMP-OSN4 DRAFT 
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1.34E-10 NO 7.L)(H48 
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FEMP-OSRI4 DRAFT 
June 23. 19% 

CHEMICAL: RADIUM-= + 8D BASELINE 

SUBBASIN S O  

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E+02 

ADSORBDD: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (e): 

3.87E-05 

3.63E-04 

1 S7E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.70E+05 

Annual runoff volume (cf): 2.78E + 06 

DlSSOLVOD : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi @): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

1.92E.09 

9.25E-06 

4.00E-04 

1.51 E-04 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

1 .=E45 

6.93E-05 

5.26E-04 

8.34810 

2.83E-06 

2.15E-05 

4.72E-05 

4.44E+00 2.22E + 00 

1.1 1 E+01 1.07E + 01 

3.28E-06 7.82E-07 

1 M E 4 5  1.74E-06 

1.31 E-04 2.90E-05 

1.99E+05 1.23E + 05 

3.34E+06 2.06E+06 

1.SZE-10 3.79E-11 

8.55E-07 1.32E-07 

7.68E-06 

1 M E 4 5  
2-21E-06 a 
2.21 E-06 

~ _ _ ~  

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+ 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.03E-07 2.17E-W 2.54E-06 l.10E-06 

Single storm adsorbed contaminant quantity PX @): 1.55E-06 1.72E-03 2.21 E-W 1.05E-05 

Annual adsorbed contaminant quantity (8): 2.41 E45 5.65E-03 3.68E-03 2.72E-W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E+05 

7.13E+05 1.17E + 07 

4.49E+05 

7.47E + 06 

3.68E + 05 

6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1 .%E-1 1 1.09Ea 1.34E-10 5.73E-11 

Single storm dissolved contaminant quantity Poi (e): 1.69E.08 2.18E-04 1.71 E-06 5.97E-07 

Annual dis. conta. qt (based on sediment yield)@): 2.63E-07 7.18E-04 2.84E-05 1 s4E-05 

Annual dis. conta. qt (based on runoff) (e): 2.78E-07 3.62E-03 2.84E-05 1.02E-05 . \  . 1 .  . I  
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FEMP-05RI-I DRAFT 

16.0 I WRou(ZI I 349.0 
358.0 

wrr- 

1 BSE-11 4 58E-10 
1 B3E-11 4 SE-10 
1 83E-11 456E-10 

MIU 1.83E-11 4 56E-10 

0.a U d U . d  U d Y d  u.lw...L UdU.n( - h- 
.chn r n a e d m  kr C n m W S  krMD b.so mlwaprdW) 

a-m b) (w*1 

C D  206 2 5 2  2WE-11 295E-14 21OE-12 
139 1 WE-11 1 SQE-14 1 1%-12 D E  7 5  11 1 

E-F 0 7  1 6  1 1  1 5  171E-12 18E-15 1 s - 1 3  
S S O D  586 OOOHOO OOOhOO OooEIoo 
TOTAL 4WE-11 

1d.l Ln k v w  

3.66E-13 
3.67E-14 

C D  l.lsEo9 
D E  5.OSE-10 
E-F 8.2BE-11 
ssoo o.ooE+oo 

1.40E-14 6.88E-15 
6.15E-15 3.OJE-15 
1.01E-15 4.96E-16 
O.OoH40 0.0OEIoo 

tu 8 d  Car k M .I ?A. lrglrp) 3.76E-11 I TOTAL I 1.73E49 2.llE-14 1.04E-14 

51M6a OOOHOO YES 0 WEIoo YES 
-70 1 (WE-14 YES 2 10E-12 
-75 OOOEIQO YES 0 WHOQ YES 

YES 
YES 
YES 
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FEMP-OSRI.4 DRAFT 
June 23. 1994 

CHEMICAL RUTHENIUWlOG Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+W 

1.01 E+ 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 

Single storm adsorbed contaminant quantity PXi (e): O.WE+W 

Annual adsorbed contaminant quantity (e): O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) @): 

O.WE+ 00 

O.WE+ 00 

O.WE+W 

O.WE+W 

SUBBASIN WPA 

4.21 E + 00 

9.1 1 E+ 00 

o.WE+W 

O.WE+W 

O.WE+W 

SUBBASIN 570 SUBBASIN 575 

4.44E + 00 

1.07E+01 

2.22E + 00 

1 . l lE+01 

O.WE+W 

2.09E49 O.WE+W 

I .88E-O8 O.WE+W 

4.71 E-10 

1.99E+o5 1.23E+05 

3.34E+06 2.06E + 06 

O.WE+W 

1.07E-10 O.WE + 00 

1.90E-14 

9.6OE-10 

1.79E-09 O.wE+* e O.WE+W 

~ ~ ~ ~ 

SUBBASIN 580 S U B W N  PDAR SUEBASIN 581 SUEBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+ 00 8.69E+01 9.!i6E+W 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E +01 

ADSORBED: 

O.WE+W Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 9.39E-10 O.WE+W 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 7.44E-09 O.OOE+ 00 O.WE+W 

Annual adsorbed contaminant quantity (9): O.WE+W 2.45E-08 O.WE+W O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E+04 

7.13E + 05 

4.49E + 05 3.68E + 05 

7.47E+06 6.31 E +06 

DISSOLVED : 

O:WE+W O.WE+W 

Single storm dissolved contaminant quantity Poi (g): O.WE+ 00 8.23E-10 O.WE+W O.WE+W 

O.WE+W O.WE+W Annual dis. conta. qt (based on sediment yield)@): 

Annual ais:'&& sf (based on runoff) @): O.WE+W 1 .%E48 O.WE+W O.WE+W 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 4.12E-14 

O.WE+W 2.71 E49 



FEMP-OSRlil DRAFT 
June 73. 1994 

~ 

cc 
D D  
E-E 
uax 

1.03E107 

CD 10.6 252 8.SE-08 9.71E-11 7 .2339 
2.7oE-08 8.37E-09 D E  7.5 11.1 13.9 4.13E-08 4.53E-11 4.OlE09 
2mE-08 B.37E-m E-F 0.7 1.6 1.1 1.5 1.O5E-W 203E-11 2.- 
3.36E-08 9.63E49 SSOD 56.6 5.24E-07 5.75E-10 3.11E-W 
3.36E-W '9.63E-09 

TOTAL 6.73-7 

1.m-10 5.39E-11 
4.92E-11 2.42E-11 
1.m-11 5 .m-12 
2.13E-10 1.oSE-10 

1.IE-tl I TOTAL 1 3.14E45 %=E-10 1.8SE-10 I 

4.BBE-11 NO 7.45E49 No NO I El 
-75 - I  1.25E-11 NO 7.45E09 NO 
-70 2.76811 NO 7.4509 

9.63612 NO 9.63E49 
*.WE-11 NO 3.llE-W 
3.09E-11 NO 3.09E-W 

I I 1 
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FEMP-OSRI4 DRAFT 
June23. 1991 

A 

e CHEMICAL: STRONTIUM40 + ID  BASELINE 

SUBBASIN 560 SUBRASN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a @nne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (e): 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 

Single storm dissolved contaminant quantity PQi (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

9.36E + 00 

1.01 E +02 

1.45E-08 

1 3E-07 

5.86E-06 

1.70E + 05 

2.78E + 06 

4.99E-11 

2.40E-07 

1 .ME45 

3.92E-06 

4.21E+00 

9.11E+00 

4.72E-09 

1.99E-08 

1.51 E47 

1.20E+05 

2.00E+06 

1.66E-11 

5.65E-08 

4.29E-07 

9.43E-07 

4.44E+00 

1.07E+01 

8.56E-09 

3.80E-08 

3.42E-07 

1.99E+05 

3.34E + 06 

2.76E-11 

1 .=E47 

1.39E-06 

2.60E-06 

2.22E + 00 

1.1 1E+01 

3.70E-09 

8.20E-09 

1.37E.07 

1.25E-11 

4.34E-08 

0 7.26E-07 

7.26E-07 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E t 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.05E49 1.72E-08 1 ZE-08 8.53E-09 

Single storm adsorbed contaminant quantity PXi (g): 1 S5E-08 1 SE-07 1.10E-06 8.16E-08 

Annual adsorbed contaminant quantity (e): 2.42E-07 4.48E47 1.83E-05 2.11E-06 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual rund  volume (cf): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 9.63E-12 6.02E-11 4.66E-11 3.09E-11 

Single storm dissolved contaminant quantity PQi @): l.lBE-08 1.20E46 5.93E-07 3.22E-07 m 
Annual dis. wnta. qt (based on sediment yield)@): 1 .ME47 3.WE-06 9.86E-06 8.32E-06 

, . * . L 3  , , .  
Annual dis. conta. qt (based on runoff) (e): 1 .WE47 2.00E.05 9.85E-06 5.52E-06 
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FEMP-OSN1 DRAFT 
June 23. 1991 

Gc 
DD 
E-E 
Atax 

160 WRaQ7I 3490 
160 OSTAlWfR&ll 3580 
61.0 

570 @RauU) 357 0 
78.0 QSTAlZo(Rar0) 3840 

134 0 

3m.o w h u  
T d  V.L.r  d R w d l  

3460.0 .sn ldl 1.03E47 

Go 20.6 252 0 . m  1.06E-04 7.ME.03 
5.75E02 2.11E-04 B E  7.5 11.1. 13.9 125241 1.37E-04 12lE-02 
6.03Mz 213E-04 E-F 0.7 1.6 1.1 1.5 2lOEO2 23OE-05 2.37E.03 
8.03E-02 213- SSOO 56.6 3.1sE-01 357E-04 1 . M E m  
8.C3Z-02 213E-04 

TOTAL 5.69E41 

ORlllLlallka m 

6.6OE-05 325E-05 
1.1E-04 6.65E-05 
1 .!BE05 7.m-06 
l. l lE-04 5.46E-05 

T U  ya Ladno k V S s  

5.(M45 I TOTAL I 2.69E41 3.27E01 1.61E-04 

NO 125E-02 NO 

NO 
No 1.48E-02 
NO . 1.48E-02 

o.ooE+oo YES o .oM40  
4.53E-05 NO 1.01E42 
o.oM40 YES o.ooE40 

VES 
NO 
YES 
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FEMP-OSRI-4 DRAFT 
June 23. 1994 

.. 
' . ' . A i ,  

.c _. 
t , * e  .,.;: ~ ' , 

CHEMICAL: . TECHNEIIUM-99 BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+ 00 4.44E+ 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.1 1 E+ 00 1.07E +01 1.1 1E+01 

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(rng/kg): 4.26E-05 5.56E-05 2.1 8E-04 6.03E-04 

Single storm adsorbed contaminant quantity PXi (e): 3.99E-04 2.34E-04 9.67E-04 1.34E-03 

Annual adsorbed contaminant quantity (e): 1.73E-02 1.78E.03 8.68E.03 2.24E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

l.lOE+05 1.20E+05 1.99E+05 1.23E+05 

2.78E+06 2WE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (rng/l): 1.25E-05 1 .66E-05 5.94E-05 1.72E-04 

6.00E-01 Single storm dissolved contaminant quantity Poi (e): 6.00E-02 5.64E-02 3.35E-01 

Annual dis. conta. qt (based on sediment yield)@): 2.60E+ 00 4.28E-01 3.00E+00 1.00E+01 

Annual dis. conta. qt (based on runoff) (e): 9.8oE-01 9.41 E41 5.61E+ 00 1.00E+01 

SUBBASIN 580 SUBBASlN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E + 02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W 5.57E-04 1 ME-04 0.00E+00 

Single storm adsorbed contaminant quantity PX (e): O.OOE+ 00 4.41 E43 1.27E-02 O.00E + 00 

Annual adsorbed contaminant quantity (e): 0.00E+00 1.45E-02 2.10E-01 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (d): 

4.34E+W 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E+05 3.68E + 05 

7.47E + 06 6.31E+06 

DISSOLVED : 

e Single storm dissolved contaminant conc.Ce (rng/l): O.WE + 00 1.65E-04 4.53E-05 0.00E+00 

Single storm dissolved - - _  contaminant quantity PQi (e): O.WE+W 3.31 E+ 00 5.76E-01 O.WE+W 

O.OOE+W Annual di&'w&a. qt '(based on sediment yield)@): O.OOE+ 00 1.09E+01 9.58E+00 

0.00E+00 Annual dis. conta. qt (based on runoff) (e): 0.00E+00 5.48E + 01 9.58E + 00 

. .  
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FEMP-OSlU4 DRAFT 
June 23. 1991 

e 

30.0 &TAIJ~~RCUZSI 428.0 
31.01 

Sllb560 4.84E09 YES 1.96E-06 YES 

-5 3.18E-09 YES IS06 YES 
-70 1 1.31E48 YES 1 .e46 

3.17E-10 YES 3.17E-07 
5.05E-09 M S  2.5OE-06 
9.3s-10 YES 9.35E.07 

YES 
YES 
YES 

I I I 
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FEMP-OSRJ-4 D R A n  
June 23. 1993 

CHEMICAL: THORIUM-230 BASELINE I 

SUBBASIN 580 SUBBASIN WPA SUBBASIN !30 SUBBASIN 515 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+00 1.07E+01 1.1 1E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.14E-04 22OE-W 2.35E-03 5.46E-W 

Single storm adsorbed contaminant quantity PX (e): 7.61E-03 9.27E-W 1 .WE42 1.21 E43 

Annual adsorbed contaminant quantity (e): 3.30E-01 7.03E-03 9.38E-02 2.03E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

l.mE+05 1.2OE+05 1.99E+05 1.23E+05 

2.78E + 06 200E+06 3.34E+06 2.06E + 06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 4.84E-09 1.34E-09 1.31 E-08 3.18E-09 

Single storm dissolved contaminant quantity PQi (e): 2.33E-05 4.55E.06 7.36E-05 1 .l 1 E45 

Annual dis. conta. qt (based on sediment yield)@): 1.01E-03 3.45E45 6.61 E# 

Annual dis. conta. qt (based on runoff) (g): 3.81 E44 7.58E-05 1.23E-03 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E+ 00 8.69E+01 9.SE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.83E-05 1.47E42 7.97E-W 1.5OE-W 

Single storm adsorbed contaminant quantity PXi (e): 2.97E-04 1.16E.01 6.92E-02 1 ME-03 

Annual adsorbed contaminant quantity (e): 4.62E-03 3.84E-01 1.15E+W 3.70E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + W 
7.13E+05 

7.06E + 05 

1.17E+07 

4.49E + 05 3.68E+05 

7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.17510 8.8EiE-08 5.05E.09 9.35E-10 a Single storm dissolved contaminant quantify PQi (g): 3.90E07 1 .TIE43 6.42E-05 9.74E46 

Annual dis. conta. qt (based on sediment yield)@): 6.06E.06 5.85E-03 1 .WE43 2.52E.W 

Annual dis:conta. qt (based on runoff) (e): 6.40E.06 294E-02 1.07E-03 1 67E-W . -  ... . 
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FEMP-OSRld DRAFT 
June 23. 1994 

.I dJ.@ 
1 .  

I T U  w L.hOk R a m  I 2  k I 

CC 
B O  
E-E 
usx 

C O  206 252 4 3 1 M l  472504 351E-02 
2 M-01 4 42HOl B E  7 5  11 1 13 9 206E-01 2.25€44 2ooE-02 
2 46E-01 4 b w o l  E-F 0 7  1 6  1 1  1 5  695E-02 761145 785€01 
2 M - 0 1  4 b w o l  SSOO 566 16OE+oo 176503 952E-02 
2 46E-01 4 4 w O l  

TOTAL 231E40 

3.14Eo) 1.55Eo) 
1.5E-04 7.71E45 
3.81E45 1.79E-05 
620504 3.06Eo) 

Q . * y m l b s r  uy 

A v p  Car h?.d9. R m  .I QR 163E-02 
A r p C a r h Q R  164E01 

OC- nmYzn*roaRcmrar,: 2.55E-01 hpo 

T d l l  w k V a m  

1d.I Tdrl w T U  Ln 
CRa m -ha -hl 
n yoRh.(cfwl V n  

7.15E05 YES 3.SSE-02 YES 
2.53E-04 YES 3.SSE-02 

YES 3.SSE-02 YES 

3.B6E45 YES 3.86E-02 
1.65E-04 YES 9.52E-02 
6.61E45 YES 6.61- 

YES 
YES 
YES 

- .  - . -_ - _  .._ . 
. -ffiH\ou-5~RluMl-w7uune 20. I994 9 2 h  
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FEMP-OSRI4 DRAFT 
June 23. 1994 

e CHEMICAL: THORIUhM32 + 10D Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.2lE+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a @Dnne/yr): 1.01 E +M 9.11E+00 1.07E+01 l . l lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.20E+01 1.52E+01 4.56E+Ol 7.64E + 00 

Single storm adsorbed contaminant quantity PXi (9): 1.12E+M 6.39E+01 2.03E + 02 1.69E+01 

2.83E + 02 Annual adsorbed contaminant q u a m  (a): .4.87E + 03 4.85E + 02 1.82E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume ( c f ) :  

1.70E+05 1.2OE+05 1.99E+05 l a E + 0 5  

2.78E+06 2.WE+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissohred contaminant conc.(=e (mg/l): 7.15E.05 9.22E.05 253E-04 4.44E.05 

Single storm dissolved contaminant quantity PQi (8): 3.44E-01 3.13E-01 1.43E+00 1.55E-01 

Annual dis. conta. qt (based on sediment yield)@): 1.49E+01 238E+00 120E+01 2.SE + 00 

Annual dis. conta. qt (based on runoff) (g): 5.62E + 00 5.22E + 00 2.39E+01 2.59E+00 0 
SUBBASIN 580 SUBBASIN POAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED: 

1.06E+01 Single storm adsorbed contaminant conc. Cs(mg/kg): 7 Z E +  00 1.92E + 02 2.60E + 01 

Single storm adsorbed contaminant quantity PXi (g): 3.71E+01 1.52E+03 2.26E + 03 1.01 E + 02 

Annual adsorbed contaminant quantity (g): 5.nE+02 5.00E +03 3.76E + 04 2.61 E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E +07 

4.49E + 05 

7.47E+06 

3.68E+05 

6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 3.96E45 1.16E43 1.65E-04 6.61E-05 

Single storm dissolved contaminant quantity PQi (g): 4.86E2 2.31E+01 2.10E + 00 6.89E-01 

Annual dis. (based on sediment yield)@): 7.57E-01 7.62E+01 3.49E+01 1.78E+01 

Annual dis. conta. ql (based on runoff) (g): 7.99E-01 3.B4E + 02 3.49E+01 l.l8E+ 01 
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FEMP-OSRIJ DRAFT 
June 23. 199-1 

349.0 16.0 WRaSn) 

61.0 
16 0 QSTAlOO(Rad27) 3580 

57.0 WRCrs)) 357 0 
78.0 ~ T A l Z O ( R a M )  1840 

134.0 

386.0 c.dd*.-- 
1dv.LII.d- 

a6575 3.4- 1 2 1 M l  228Ho1 QULA(AVG) 3460.0 .rcl(dl *.m*7 

1.18E41 
~ 5 8 0 . 5 8 1 6 5 8 2  

. 
1.3eE-01 6.84E-02 
5.71E-02 2.62E-02 
2.19E-02 1 .mE-02 
5.58E41 2.75E-01 

NO 125EIol NO 
No 1 2 5 E a l  
YES 3.47Hoo YES 

266E-03 YES 2.66E- 
225E-01 NO 9.WEl01 
z.sBE-03 YES Z.sBEK0 

YES 
NO 

YES 
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FEMP-OSRJ4 DRAFT 
June 23. 19% 

CHEMICAL URANIUM natal) BASELINE 

SUEBASIN 560 SUBBASIN WPA SUBBASIN SI0 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E + m 4.44E+ 00 2.22E + 00 

1.1 1E+O1 Annual sediment yield Y(S)a (tonne/yr): 9.11E+00 1.07E+01 1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.51E+01 1.52E+O2 5.52E+02 2.28E+01 

Single storm adsorbed contaminant quantity PXi (e): 7.97E+02 6.42E + 02 2.45E+03 5.07E + 01 

2.20E+ 04 8.47E+ 02 Annual adsorbed contaminant quantity (e): 3.45E+04 4.87E + 03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 120E+05 1.99E+05 1.23E+05 

2.78E + 06 200E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.46E-02 2.42E-02 8.01 E-02 3.47E-03 

1.21E+01 Single storm dissolved contaminant quantity PQi (e): 2.15E+02 8.23E+01 4.52E+02 

Annual dis. conta. qt (based on sediment yield)@): 9.29E+W 6.24E + 02 4.06E+03 2.02E + 02 

2.02E + 02 Annual dis. conta. qt (based on runoff) (g): 3.51E+03 1.37E+03 7.57E+03 e 
SUBBASIN 5&0 SUBBASIN PDAR SUBBASIN 581 SUBBASlN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+00 8.69E+O1 9.56E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.87E+01 3.38E+03 2.22E + 02 1.58E+01 

Single storm adsorbed contaminant quantity PXi (e): 9.52E+Ol 2.68E + 04 1.93E+W 1.52E + 02 

Annual adsorbed contaminant quantity (e): 1.48E+03 8.82E+04 3.22E + 05 3.91 E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (~9: 

Annual runoff volume 0: 

4.34E+W 

7.13E + 05 

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31 E+06 

DISSOLVED : 

258E43 Single storm dissolved contaminant conc.Ce (mg/l): 2.66E-03 4.32E + 00 2.25E-01 

Single storm dissolved contaminant quantity PQi (g): 327E+00 8.63E+04 2.85E+03 2.69E+01 

Annual dis. conta. qt (based on sediment yield)@): S.08E+01 2.84E + 05 * 4.75E+W 6.96E + 02 

Arinual his. wnta. qt (based on runoff) (e): 5.36E+01 1.43E+06 4.75E + 04 4.61 E + 02 
c'r ..**.. '. * 

a 
.s 
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FEMP-OSRI-4 DRAFT 
June23. 19W 

50.0 &lAlJO(RarMI 428 0 
31.0 

3490 
16.0 Q ~ A l O o ( R ~ 1  3580 
16.0 @Rad27) 

61.0 

sI.0 @RaU31 357 0 
3540 78.0 QSTA12O(RaUO) 

134.0 

1 6 . I V . C I . d R U d  
s . 0  *nul- 

3460.0 .mid) 1.03E47 

Gc 1.04E-03 7.14E-03 
D D  1.01E-03 7.14- 
E-E 2.79E-03 7.14E-03 
MaX 2.79E-03 7.14- 

290E-03 318E-06 236E-04 
136E-03 l49E-06 13ZE-04 

1 1  1 5  163E-03 179E-06 184E44 
S O D  566 555E-UZ 608E-05 350E-03 

5.84- 
3.BsE45 

2.50E-03 
2.31E-04 

ZWE-01 
lPE-01 

SSOD 1.56E100 
E/ 5.- 

327E-06 1.61E-06 
1.49E-06 7.35E-07 
6.64E-07 3.27E-07 
1.90E-05 9.37E-06 

TOTAL I 2.01E+oo 2 UE-05 1.21E-05 

NO 2.43E-04 NO 

NO 
1.07E-06 No 2.43504 

NO 2.UE-04 

2.97EOB YES 2.97E-05 
7.61E-06 NO 3.3OE-03 
1.29E-07 NO 1.29E-04 

YES 
NO 
NO 
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FEMP-OSN4 DRAF? 
June 23, 19% 

a CHEMICAL: URANIUM234 BASELINE 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 SUBBASIN 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (8): 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

9.36E + 00 

1.01E+02 

2.00E-03 

1.88E42 

8.12E-01 

1.70E+05 

2.78E + 06 

1.39E-06 

6.71 E-03 

2.90E-01 

1.10E-01 

4.21E+00 

9.11E+00 

1.24E-03 

5.22E-03 

3.96E-02 

1.20E+05 

2.00E+06 

1 .WE47 

6.68E-04 

5.07E-03 

1.11E-02 

4.44E + 00 

1.07E +01 

7.36E.03 

3.27E-02 

2.94E-01 

1.99E+05 

3.34E+06 

1.07E-06 

6.02E-03 

5.41E-02 

1.01 E41 

2.22E + 00 

l . l lE+Ol 

2.53E-03 

5.61E-03 

9.38E-02 

3.84E-07 

1.34E-03 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E + 00 

5.19E + 01 Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 3.33E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.09E-W 2.03E-01 6.78E-03 7.90E-04 

Single storm adsorbed contaminant quantity PX (e): 1.06E-03 1.61E+ 00 5.90E-01 7.56E-03 

Annual adsorbed contaminant quantity (g): 1 SE-02 5.30E + 00 9.81 E+ 00 1.95E-01 
/ 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.1 3E + 05 

7.06E + 05 

1.17E+07 

4.49E + 05 3.68E+05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.97E.08 2.98E-04 7.61 E-06 1 .BE47 

Single "':if storm ?, . dissolved I :., 1 contaminant quantity Poi (a): 

Annual dis. conta. ql (based on sediment yield)@): 5.68E-04 1.96E+01 1.61 E+ 00 3.47E-02 

3.65EG 5.95E + 00 9.67E-02 1.34E-03 @ 

Annual dis. conta. ql (based on runoff) (e): 5.99E-W 9.86E+01 1.61E+00 230E-02 

Pas@ 3 000163 



FEMP-OSRI4 DRAFT 
June 25. 199.1 

I 

7.73E-04 3.81E-W 
3.m-04 1.86E-04 
1.76E-04 8.66E45 
5.06E-03 2.50E-03 

1.mdl 6.39E-03 3.15E-03 

2 BBE-04 NO 646E-42 YES 
516570 3.27- NO 6 46E-02 
516575 -I 123E-04 YES 6 46E-02 YES 

5.97E-06 YES 5.97E-03 
2.05E-03 NO 6.81E-01 
l . loE45 YES l.loE-42 

YES 
NO 
YES 

I I I 
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FEMP-05RI4 DRAFT 
June 23. 1994 

I 

J:' 

CHEMICAL: URANIUM-235/236 BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

2.22E + 00 Single storm event sedimem yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E +00 

Annual sediment yield Y(S)a @nne/yr): 1.01 E + 02 9.11E+00 1.07~ + o i  i . l lE+Oi 

ADSORBED. 

8.12E.01 Single storm adsorbed contaminant conc. Cs(mg/kg): 5.61E.01 120E+00 2.26E+00 

Single storm adsorbed contaminant quantity Pxi (g): 5.25E+ 00 5.05E+00 1.00E+01 1 .NE+ 00 

;f" Annual adsorbed contaminant quantity (e): 2.27E+02 3.83E+01 9.00E+01 3.01 E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume ( c f ) :  

1.ME+05 120E+05 1.99E+05 1.23E+05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.98E-04 1 .WE44 327E-04 1 23E-04 

Single storm dissolved contaminant quantity Poi (9): 1 .ME+ 00 6.47E-01 1.84E+OO 4.29E-01 

Annual dis. conta. qt (based on sediment yield)(g): 6.21E+01 4.91 E + OO 1.66E+01 7.18E+OO 

Annual dis. conta. qt (based on runoff) (g): 2.34E+01 1 .OBE+Ol 3.09E + 01 7.18E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

9.56E +00 

5.19E+01 

Single storm event sediment yield Y(S)e (tonne): 5.10E+OO ?.92E + 00 8.69E + 01 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.20E-02 3.80E + 01 2.34E +00 8.61 E42 

8.23E-01 Single storm adsorbed contaminant quantity Pxi (e): 2.14E41 3.01 E+02 2.03E+02 

Annual adsorbed contaminant quantity (g): 3.33E+OO 9.92E + 02 3.38E + 03 2.13E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E +05 

7.47E+06 

3.68E + 05 

6.31E+06 

DISSOLVED: 

1.40E.05 1 ME-01 e Single storm dissolved contaminant conc.Ce (mg/l): 5.97E-06 5.22E-02 2.05E-03 

Single sto!m dissolved contaminant quantity PQi (9): 7.33E-03 1.04E+03 2.61 E+01 

Annual dis. conta. qt (based on sediment yield)@): 1.14E-01 3.44E + 03 4.34E+02 3.78E + 00 

Annual dis. conta. qt (based on runoff) (9): 1.20E-01 1.73E+04 4.34E+02 2.51E+00 

. . 5 .  b *  e;,:.. ... * 
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FEMP-OSRI-4 DRAFT 
June 23. 199-1 

SlM60 

86570  

-75 

252 
11.1 

E-F 0.7 1.6 
SSOD 

1.SlHoz 2.1OE-01 1.56ElOl 
13.9 8.13E41 8.SlEQ2 7.6SEWO 
1.1 1.5 3.SOElOl 4.28E-02 4.4lEMO 

58.6 1.08HOJ 1.18EWO 6.39ElOl 

3 7OE-01 1 82E-01 

QM60 6.05E-02 NO l .S lE41 NO NO 1 El 
-70 1 S.25E-02 NO 1.51ElOl 
-75 3.31E43 NO 3.31EWO NO 

7.61E-04 NO 7.61E-01 
1.47E-01 NO 6.39ElOl 
3.27E-03 NO 3.27EWO 

No 
NO 
NO 

1 I 
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FEMP-05RI4 DRAFT 
June 23. 1994 

. .  . 

SUBWIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+ 00 4.44E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 1.llE+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.91E+02 4.12E+02 6.37E+02 2.18E + 01 

4.84E + 01 Single storm adsorbed contaminant quantity PX (a): 1.79E+03 1.73E+03 2.83E+03 

Annual adsorbed contaminant quantity (a): 7.73E + 04 1.32E+04 2.54E+W 8.09E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E+05 1.23E + 05 

2.78E + 06 2.00E+06 33E+06  2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.05E42 6.54E-02 925E-02 3.31E.03 

Single storm dissolved contaminant quantity PQi (a): 2.91E+02 2.22E + 02 5.21 E+02 1.15E +01 

Annual dis. conta. qt (based on sediment yield)(g): 1.26E+W 1.69E+03 4.68E + 03 1.93E + 02 

Annual dis. conta. qt (based on runoff) (g): 4.76E+03 3.70E+03 8.74E+03 1.93E + 02 

SUBBASIN 580 SUBBASIN PDAR SUBBASlN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.35E+ 00 4.28E+03 2.29E+02 2.01 E+ 01 

Single storm adsorbed contaminant quantlty PXi (a): 2.73E+01 3.39E + 04 1.99E+04 1.92E + 02 

Annual adsorbed contaminant quanmy (g): 4.25E + 02 1.12E+05 3.31 E + 05 4.96€+03 

SUFIFACE WATER RUNOFF. 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E+07 

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.61E-04 6.44E + 00 1.47E01 3.27E-03 

Single storm dissolved contaminant quantity PQ (a): 

Annual dis conta. qt (based on sediment yield)@): 1.46E+01 4.24E + 05 3.11E+04 8.81 E + 02 

Annual dis. conta. qt (based on runoff) (a): 1.54E+01 2.1 3E + 06 3.11E+W 5.84E+02 

9.35E-01 1.29E+05 1.87E+03 3.4 1 E + 0 1 'e 
"'2 (j I .. . . 
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FEMP-0SRI-l DRAFT 
June 23. 19% 

OROUT1 
e 7 5  
W A 7 3 5 7 5 )  

I 

am560 2.J6E-01 YES 5 S E M I  M S  
-70 247E-01 YES 5 56E*01 I 1  SIB575 236E-01 YES 5 !%Ea1 M S  

1.82Eo1 YES 1.82€*02 
2.52E-01 YES 1.88EW 
Z.38E-01 YES 1.BBEY)Z 

YES 
YES 
YES 

Q00168 



FEhiP-OSlU4 DRAFT 
June 23, 1994 

CHEMICAL ALUMINUM BASELINE 

SUBBASIN !SO 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+ 00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

1.03E+04 

9.60E+04 

4.16E+06 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi @): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

2.36E-01 

1.14E+03 

4.92E+W 

1.86E+04 

SUBBASIN WPA SUEBASIN 570 SUBBASIN 575 

4.21E+W 4.44E+00 2.22E + 00 

9.11E+00 1.07E+01 1.1 1E+01 

8.92E + 03 1.15E+04 1.05E+04 

3.76E+W 5.12E + 04 2.33E + 04 

2.85E + 05 4.59E+05 3.89E + 05 

1.20E+05 1.99E+05 1.23E+05 

2.00E+06 3.34E + 06 2.06E + 06 

2.36E-01 2.1 OE-01 2.47E-01 

7.13E+02 1.39E+03 8.22E + 02 

5.41 E +03 

1.19E+04 

1.25E+W 

2.34E + 04 

~ ~~ ~ ~~ ~~ ~ 

SUBBASIN 580 SUEBASIN POAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E + 01 9.sE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): 8.67E+03 1.20E+04 1.03E+04 9.86E + 03 

Single storm adsorbed contaminant quantity PXi (9): 4.42E+04 9.55E+04 8.93E + 05 9.43E+04 

Annual adsorbed contaminant quantity @): 6.88€+ 05 3.15E+05 1.49E+07 2.44E + 06 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual run& volume (cf): 

4.34E+04 

7.13E + 05 

7.06E+05 

1.17E + 07 

4.49E+05 

7.47E +06 

3.68E+05 

6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (rng/l): 1 .82E-01 2.82E-01 2.52E-01 2.38E.01 

Single storm dissolved contaminant quantity PQi (9): 2.24E+02 5.63E + 03 3.20E + 03 2.48E+W 

Annualid,is,Sc;pne: @',(based on sediment yield)@): 3.49E+03 1.85E+04 5.32E + 04 6.41 E +04 

Annual dis. conta. qt (based on runoff) (9): 3.68E +03 9.33E + 04 5.32E+W . 4.25E+W 
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FEMP-OSRlil DRAFT 
June 23. 19% 

C C  
D D  
€-E 
Max 

OROUT0 

OSTA7WQWP* 
-70 125E-03 7.02E100 199E*05 9.68E-01 1.2lE-a w7ccT 

-5 1.02E-01 3.57E-01 1 2 3 E m  2.62E41 2.68695 

C D  206 252 276EIQO 3 o p o 3  235E91 
1 ZlE+OO 9 40E+00 D E  7 5  11 1 13 9 119500 13oE43 116E41 
1 ZlE*OO 9 4 0 E a  E-F 0 7  1 6  I 1  1 5  3BjE-01 420E-01 433€42 
1 ZlEcOO 9 *OEM0 SSOD 566 8W300  965E4.3 5 2 3 3 1  
121E+OO 9 4OEIOO TOTAL 131E101 

3900 
428.0 

Q r u l W R m r  UY 

Avc Car h P.dblr R l n  9 49E-02 
A v g C a r m  uli( 953E-03 

Td.1 y.u F e r v u  

1d.I 1CUy.u lam y1. 
Dosr mu W d n #  DYlb..dhl 
s m m  yah.lUlW v w  (uany) 

uurCaw.hPmd6,sRln.lOYR 100Ec00 
Yn. Caw. hOYl .I P.d4. RUI 

u COrT. k OR a m. L h l m m  el 

1 WE-01 

5.8SE43 

z.mE-03 1.33E-03 
1.12E-03 5.5oE-01 
2.14E.04 1.08E.04 
3.1E-03 1.5603 

C-D Z.ZlE+QZ 
D E  9.16EIOl 
E-F I 1.76Ec01 
ssoo 256Efo2 

-conram.Lk I.ME44 I TOTAL I 5.87EIOZ 7.14E-03 3.52E-03 

YES 2.ZOE-01 YES 
YES 2.iQE-01 
YES 1.OZE-01 YES 

9.S9E05 YES 9.SSE.02 
t.lZE-03 YES 5.23E-01 
1.1OE-01 YES l.lOE-01 

YES 
YES 
YES 
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FEMP-OSRM DRAFT 
June 23, 1991 

* CHEMICAL ANTIMONY BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 57!5 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+00 1.07E +01 l . l l E + O ~  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.22E+ 00 1.35E+01 9.67E+00 7.60E41 

Single storm adsorbed contaminant quantity PX (9): 6.75E+01 5.70E+01 4.30E+01 1.69E+00 

Annual adsorbed contaminant quantity (g): 2.92E+03 4.33E + 02 3.86E+02 2.82E + 01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E+05 1.23E+05 

2.78E + 06 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 9.97E44 1.91 E-03 1.25E-03 1 .WE44 

Single storm dissolved contaminant quantity POI (g): 4.80E+ 00 6.49E+ 00 7.02E + 00 3.57E-01 

a Annual dis. conta. qt (based on sediment yield)(g): 2.08E+02 4.92E+01 6.30E+01 5.97E+00 

Annual dis. conk qt (based on runoff) (9): 7.83E+01 1 .WE + 02 1.1 BE + 02 5.97E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+00 8.69E+01 9.56E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.60E-01 4.64E+00 7.65E+00 7.60E-01 

Single storm adsorbed contaminant quantity Pxi (9): 3.87E+ 00 3.83E+01 6.65E + 02 7.26E + 00 

Annual adsorbed contaminant quantity (g): 6.03E+01 1.26E+02 l . l lE+W 1.88E+02 

SURFACE WATEFl RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E+07 

4.49E + 05 3.68E+05 

7.47E + 06 6.31€+06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 9.59E-05 6.78E-W 1.12E43 1.10E-04 

Single storm dissolved contaminant quantity POI (9): 1 .18E-01 1.36E+01 1.43E+01 1.15E+00 

Annual dis. conta. qt (based on sediment yield)(g). 1.83E+W 4.47E +01 2.38E+02 2.Q6E+01 

Annual dis. dnta. qt (based on runoff) @): 1.94E+00 2.25E + 02 2.38E + 02 1.96E+01 
* : .- 1;. I. 
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FEMP-0SRI-I DRAFT 
June=. 1991 
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FEW-05RI-4 DRAFT 
June 23. 1991 

CHEMICAL: ARSENIC BASELINE 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+ 00 

1.01 E+02 

* 
ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.13E+01 

Single storm adsorbed contaminant quantity Pxi @): 1.06E+02 

Annual adsorbed contaminant quantity @): 4.59E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.70E+05 

Annual runoff volume (ct): 2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi @): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

1.96E-03 

9.41E+00 

4.07E+02 

1.54E+02 

SUBBASIN WPA 

6.09E + 00 

2.57E+01 

1.95E+02 

1.07E-03 

3.65E+00 

2.77E+01 

6.08E + 01 

* 
SUBBASIN 510 SUBBASIN 575 

4.44E + 00 

1.07E + 01 

2.22E + 00 

1.1 1 E+Ot 

2.43E301 6.77E+ 00 

1.08E+02 1.50E+01 

9.70E + 02 2.51 E + 02 

1.99E+05 1.23E+05 

3.34E+06 2.06E + 06 

3.91 E43 1.14E-03 

221E+01 3.97E+OO * 1.98E+02 6.64E+Ol 

3.70E + 02 6.64E+01 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+00 

2.26E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.50E +OO 

Single storm adsorbed contaminant quantity Pxi (9): 3.31E+01 

Annual adsorbed contaminant quantity (9): 5.15E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (mg/l): 

Single storm dissolved contaminant quantity PQi @): 

Annual dis:.*n@. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

1.02E-03 

1.26E+00 

1.96E+01 

2.07E+01 
1 .  

5 . ~.,. ' 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 8.69E+01 9.56E+00 

1.17E + 01 3.33E+02 5.19E+ 01 

8.59E + 00 8.76E + 00 1.01E+01 

7.97E+01 7.46E+02 8.37E+01 

2.63E+02 1.24E + 04 2.16E+03 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E+06 6.31 E+06 

1.76E-03 1 .!%E43 1 SSE-03 

3.52E +01 2.01 E+O1 e 1.65E + 01 

1.16E +02 3.34E + 02 4.27E + 02 

5.84E+02 3.34E+02 2.83E + 02 
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FEMP-OSRI4 DRAFT 
June 23, 19% 

aOsB0 
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wm 
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-PADDY 
-A-1 

Z.goE-03 YES 6.68E-01 YES 
-70 2.87E-03 YES 6 68E-01 - I  -75 3.WE-03 YES 6.68E-01 YES 

Gc 
D D  
B E  
Mu: 

2.1zE-03 YES 2.12- 
3.sQE-03 YES 2.42E100 
2.39E.03 m 2.39€400 

CD 20.6 25.2 6.85- 7.61EU3 5.66l3l  
2.79Em 9.88El01 D E  7.5 11.1 13.9 428EIQo 4.IoEoJ 4.1-1 
2.79€*00 988E+01 E-F 0.7 1.6 1.1 15  1.56HQ) 1.7oE-03 1 . m 1  
2.91E- 9.88EIOl SSOD 1 . 6  4.OBHol 4.47€-Q2 2- 
2.91€*00 9 88E-1 

TOTAL s.Ssm1 

E S  
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EES 
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FEMP-OSRI.4 DRAFT 
June 23. 19% 

. .  

. -  

CHEMIIXL BARIUM BASELINE 

SUBBASIN 560 ' SUBBASIN WPA SUBBASIN 570 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+OO 4.44E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+ 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 9.58E+01 6.61€+01 1.01 E + 02 

Single storm adsorbed contaminant quantity PXi (9): 8.96E+02 2.78E + 02 4.51E+02 

Annual adsorbed contaminant quantity @): 3.88E+04 2.11E+03 4.05E+03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E+05 1.20E+05 1.99E+05 

2.78E + 06 2.00E+06 3.34E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.90E-03 2.04E-03 2.87E-03 

Single storm dissolved contaminant quantity Poi (9): 1.40E+01 6.9% + 00 1.62E+01 

Annual dis. conta. qt (based on sediment yield)@): 5.27E + 01 1.45E+02 

Annual dis. conta. qt (based on runoff) (9): 2.28E +02 1.16E + 02 2.71E+02 

6.04E+02 

SUBBASIN 575 

2.22E + 00 

1.1 1 E +01 

1.01 E +02 

2.25E + 02 

3.76E + 03 

3.00E43 

1.04E+01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E + 01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.66E+01 2.01 E+ 02 1.09E + 02 7.51 E+01 

?.ME + 02 Single storm adsorbed contaminant quantity PXi (9): 3.90E+02 1.60E+03 9.45E + 03 

Annual adsorbed contaminant quantity (9): 6.08E + 03 5.26E+03 1.57E + 05 1.86E+04 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34€+04 

7.13E +OS 

7.06E + 05 

1.17E + 07 

4.49E+05 3.68E+05 

7.47E+06 6.31 E +06 

DISSOLVED : 

2.49E 2.39E03 + 01 a Single storm dissolved contaminant conc.Ce (mg/l): 2.12E-03 6.19E-03 3.50E43 

Single storm dissolved contaminant quantity POI (9): 2.61E+00 1.24E+02 4.45E + 01 

Annual dis. wnta. qt (based on sediment yield)(g): 4.06E+01 4.08E + 02 7.41E+02 6.42E + 02 . . \  
P. " - *  " 

Annual dis: mnd.  qt (based on runoff) (9): 4.28E+01 2.05E+03 7.41 E +02 4.26E+02 
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FEMP-OSR.I-4 DRAFT 
June 23. 19% 
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FEMP-OSRI4 DRAFT 
June 23. 1991 

c 

CHEMICAL: BERYLUUM BASELINE 
~~ 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 

ADSORBOD. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (g): 

Annual adsorbed contaminant quantity (9): 

1.46E+00 

1.37E+01 

5.93E +02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.89E-05 

1.87E-01 

8.10E+00 

3.06 E + 00 

SUBBASIN WPA 

6.54E-01 

2.75E+00 

2.09E+01 

1.77E-05 

6.03E-02 

4.9E-01 

l.M)E+OO 

~ 

SUBBASIN 570 SUBBASIN 575 

4.44E+ 00 

1.07E +01 

1.58E+00 

7.00E+00 

6.29E +01 

3.91 E.05 

2.20E-01 

1.98E+ 00 

3.69E+00 

2.22E + 00 
1.1 1E+O1 

1.44E+00 

3.20E+00 

5.35E + 01 

3.74E-05 

1.3OE-01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.10E t 00 7.92E+00 8 .69~  +oi 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): 6.00E-01 1.47E+00 1.28E+00 1.40E+DO 

Single storm adsorbed contaminant quantity PXi (9): 3.06E t 00 1.16E + 01 1.1 1 E + 02 1.34E+01 

Annual adsorbed contaminant quantity (9): 4.76E +01 3.83E+01 1.85E+03 3.46E + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual run& volume (cf): 

4.34E+W 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E +05 3.68E+05 

7.47E+06 6.31E+06 

DlssoLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 1.46E-05 3.95E-05 3.61 E05 3.91 E45 

Single storm dissolved contaminant quantity POI (9): 1.79E-02 7.91 E41 4.59E-01 4.07E-01 

Annual dis. conta. qt (based on sediment yield)(g): 2.79E-01 2.60E + 00 7.63E + 00 1.05E+01 

Annu@ . . ' ,  dis. . conta. qt (based on runoff) (9): 2.94 E-0 1 1.3lEt 01 7.63E + 00 6.97E+OO 
, , ~ Y . .  
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FEMP-0SRI-I DRAFT 
June 23. 1991 

~ 

1 . 2 6 E a  

m.0 
428 0 

349.0 
358.0 

I 

W 20.6 252 3.53502 3.87E-01 2.MHol 
D E  7.5 11.1 13.9 2.15- 2.3SMl 2.08HO1 
E-F 0.7 1.6 1.1 1.5 8.3MIOl 9.1OE-02 9.38EIoo 
SSOD 86.6 22525Ha3 2.46€100 1.33EIQ2 

TOTAL 2.90EIOJ 

1amy.u La6rp hrv -  

3.gM-01 1.ME-01 
2.38E-01 1.17E-01 
4.92E.02 2 . 4 3 3 2  
9.40E-01 4.68E-01 

TOTAL I 1.33E105 1 .B2€4mI 7.97E-01 

YES 3.37E101 YES 
YES 3.37€+01 
YES 3.37E101 YES 

1.37E-01 YES 1 . 3 3 E a  
1.64E-01 YES 1.33E102 
1.64E-01 m 1.33E102 

YES 
YES 
m 

I I I I 
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FEMP-OSRl4 DRAFT 
June 23. 1994 

CHEMICAL: BORON Baseline 

SUEBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (e): 

Annual adsorbed contaminant quantity (e): 

1.35E+01 

1 2 6 E + 0 2  

5.47E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (ci): 

1.70E+05 

2 .7s  + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (a): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

1 .%E41 

7.47E+02 

3.24E+04 

1.22E+04 

e 
SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

2.22E + 00 4.21 E+ 00 4.44E + 00 

9.11E+00 1.07E +01  1.1 1 E + 01 

1.31 E+01 1.30E + 01 1.30E +01 

5.50E+01 5.80E+01 2.89E+01 

4.17E+02 5.21 E + 0 2  4.83E + 02 

l.#)E+05 1.99E+05 1.23E+05 

2.00E+06 3.34E+06 2.06E + 06 

1.53E-01 1 .@E41 1 ME-01 

5.21 E + 0 2  7.0!3E+02 5.10E + 02 

3.96E+03 

8.69E + 03 

7.09E+03 

1.32E + 04 

SUBWIN 580 SUBBASIN POAR SUBBASIN 5B1 SUBBASIN 582 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E+02 5.19E+ 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.31 E + 01 1.30E+01 1.34E+01 1.36E+01 

1.30E+02 Single storm adsorbed contaminant quantity PXi (9): 6.65E+01 1.03E + 02 1.17E +03 

Annual adsorbed contaminant quanttty (e): 1 .WE+03  3.40E + 02 1.94E+04 3.36E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.37E-01 1 S2E-01 1.64E-01 1 . M E 4 1  

Single storm dissolved contaminant quantity PQi @): 1.69E+02 3.04E + 03 2.09E + 03 1.71E+03 

Annual dis. conta. qt (based on sediment yield)@): 2.63E+03 1.00E+04 3.48E + 04 4.41 E +  04 

Annual dis. conta. qt (based on runoff) (a): 2 . n E + 0 3  5.04E + 04 3.48E + 04 2.93E + 04 
,Ai-. . '. * 

. L  
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FEMP-OSRJ4 DRAFT 
June 23. 199, 

9 

CHEMIW CADMIUM Baseline 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant wnc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quan t i  (9): 

SURFACE WATER RUNOA: 

Single storm runoff volume (et): 

Annual runoff volume (d): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quanbty PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E + 00 

1.01E+02 

2.78E + 00 

2.60E+01 

1.13E+03 

1.70E +05 

2.78E + 06 

1.92E-04 

9.23E-01 

4.WE + 01 

1.51 E+01 

4.21 E + 00 

9.11E+00 

2.90E+ 00 

1.22E+01 

9.2!5E+01 

1.20E+05 

2.00E+06 

2.04E-04 

6.94E-01 

5.26E + 00 

1.16E+01 

4.44E+00 

1.07E+01 

5.46E+00 

2.43E + 01 

2.18E + 02 

1.99E+05 

3.34E+06 

3.52E-04 

1.98E+00 

1.78E +01 

3.32E+01 

2.22E + 00 

l . l lE+Ol 

5.78E-01 

1.28E+00 

2.14E+01 

1 .WE + 05 

2.06E + 06 

3.90E45 

1.36E-01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE +oO 7.92E + 00 8.69E + 01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 3.33E + 02 5.19E+ 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.30E+ 00 4.47E+ 00 7.48E-01 7.50E-01 

Single storm adsorbed contaminant quantity PXi (9): 6.62E+ 00 3.54E+Ol 6.50E+01 7.18E + 00 

Annual adsorbed contaminant quantity (g): 1.03E+02 1.17E + 02 1.08E+03 1.85E + 02 

SURFACE WATER RUNOA: 

Single storm runoff volume (ci): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

4.49E + 05 3.68E+05 

7.47E + 06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 8.2OE-05 3.13E-04 5.50E45 5.44E-05 

Single storm dissolved contaminant quantity PQi (e): 1.01 E41 6.26E + 00 6.99E-01 5.66E41 

1.46E+01 Annual dis. conta. qt (based on sediment yield)@): l.!SE+ 00 2.06E+01 1.16E+ 01 

Annual di’s. ‘conta.’qt (based on runoff) (9): 1.66E+00 1.04E+02 1.16E+01 9.70E+00 
. +  6 

L . ‘ I d  
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FEMP-OSRI4 DRAFT 
Jm23.1994 

l.OlE-03 4.m.04 
5.7E44 2.84E.04 
l.lJE.04 5.58E-05 
Z.ME-03 1.01503 

4 16E.04 YES 8 reE.02 YES 

YES 
ab570 3.60E-M YES 8 UlE-02 
ab575 302E-04 YES 84aE-02 -I 2.39E.04 YES 238EOl 

3.8.5E-04 YES 2.9oEol 
3.32E.04 YES 2.8M-01 

YES 
YES 
YES 

1 
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FEMP-OSRI4 DRAFT 
June 23. 1993 

. ,CHEMICAL: CHROMIUM Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E+ 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanMy PX (g): 

Annual adsorbed contaminant quantity (a): 

1.81E+01 

1.69E+02 

7.32E + 03 

SUWACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (d): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quanMy PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

4.16E-04 

2.00E+00 

8.66E+01 

3.27E+01 

~ 

SUBBASIN WPA 

1.26E+01 

5.31 E + 01 

4.03E+02 

2.97E-04 

1.01 E+00 

7.65E + 00 

1.68E+01 

SUBBASIN 510 

4.44E + 00 

1.07E+01 

1 .68E + 01 

7.46E+01 

6.70E +02 

1.99E + 05 

3.34E + 06 

3.60E-04 

2.03E + 00 

1.82E+01 

3.40E + 01 

SUBBASIN 575 

1.34E+01 

2.98E+01 

4.98E + 02 

1.23E + 05 

2.06E + 06 

3.02E-04 

1.05E+00 

~~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.13E+01 3.13E +01 l.57E+O1 

Single storm adsorbed contaminant quan t i  PXi (g): 5.76E+01 2.48E + 02 1.37E + 03 

Annual adsorbed contaminant quant i  (g): 8.96E+02 8.18E+02 2.27E + 04 

SUBBASIN 582 

9.56E + 00 

5.19E+ 01 

1.37E+01 

1.31 E + 02 

3.39E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E+W 

7.13E+05 

7.06E+05 

1.17E + 07 

4.49E +05 3.68E + 05 

7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.38E-04 7.32E-04 3.85E-04 

Single storm dissolved contaminant quantity Poi (9): 2.92E-01 1.46E+01 4.90E + 00 

Annual dis. con& & '(based on sediment yield)@): 4.55E+ 00 4.82E+01 8.14E +01 

Annual dis. conta. qt (based on runoff) (9): 4.80E + 00 2.43E + 02 8.14E+01 

5.- s '- . 

3.32E-04 a 3.46E + 00 

8.93E+01 

5.92E + 01 

Page 3 
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FEMP-OSRM DRAFT 
June 23. 19% 

C D  
D E  
E-F 
SSOD 

TOTAL 

206 252 373HQO 409E-03 3ME-01 
7 5  11 1 13 9 2 l l H o o  231E-03 2 M M 1  
07  1 6  1 1  15  758E-01 83oEoI 866E-02 

S 6  198E*Ol 216E92 117E40 

2 63E-1 

C m n  
..cba 

4.07E-03 2.01E-03 
2.32E.03 1.15E-03 
4.57E44 225E44 
8.23E-03 4.06E-03 

1.t.I I d Y U  1 d Y U  
ucn - h e  m h l  

l.oa&IaU) k4mulw. r )  v w  

C D  
D E  
E-F 
SSOD 

3.34E102 
l.SlE102 
3.76E-1 
6.76- 

QM60 
-70 
-5 

s L e b m m D * . a k . d -  Conrh - -  0l.Ukd .cnr*d Conrh - 
Carm 011 h Qu I@) W car mull QI h a ( -  QL 

168E-03 YES 3 42E-01 YES ShSen 96OE-04 YES 96OE-01 YES 
146E-03 YES 3 42E-01 YES -1 155E-03 YES 117EMO YES 
l.7zE-03 YES 3 42E-01 YES slb582 134E-03 YES 117EIOO YES 



FEMP-OSRI4 DRAFT 
June23. 1994 

. I  

1. 
CHEMICAL. HEXAVALENT CHROMIUM Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+ 00 4.44E+00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E + 01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1 .ME+ 00 1.26E+00 1.67E+00 1.34E+00 

2.97E + 00 Single storm adsorbed contaminant quanmy PXi (e): 1.68E+01 5.29E+00 7.43E A 00 

Annual adsorbed contaminant quantity (a): 4.02E+01 6.67E+01 4.96E+01 7.29E+02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E+O5 1.23E+05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1 68E-03 1.2OE-03 1 ME-03 1.22E-03 

Single storm dissolved contaminant quantity PQi (e): 8.08E+00 4.07E+ 00 8.20E + 00 4.24E+ 00 

7.09E + 01 Annual dis. conta. qt (based on sediment yield)@): 3.50E+02 3.09E+01 7.36E + 01 

Annual dis. conta. qt (based on runoff) (g): 1.32E+ 02 6.79E+01 1.37E + 02 7.09E+01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E+Ol 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E + 02 5.19E + 01 

ADSORBED: 

1.37E + 00 

Single storm adsorbed contaminant quantity PXi (9): 5.73E+00 2.47E+01 1.36€+02 1.31 E+O1 

Annual adsorbed contaminant quantity (e): 8.93E + 01 8.15E +01 2.26E + 03 3.38E + 02 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.13E+00 3.12E+00 1.57E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E+06 

DISSOLVED : 

e Single storm dissolved contaminant conc.Ce (mg/l): 9.60E-04 2.96E-03 1.55E-03 1.34E- 

Single storm dissolved contaminant quantity Poi (g): 1.18E+00 5.91E+01 1.98E+01 1.40E+01 

Annual.dis.,ynta. qt (based on sediment yield)(e): 1.84E+01 1.95E+02 3.29E + 02 3.60E+02 

Annual dis. conta. qt (based on runoff) (e): 1.94E+01 9.80E+02 3.29E + 02 2.39E + 02 
? : L.. ,., 
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FEMp-oSRI-4 DRAFT 
June 23, 1991 

1.4SEaO 
1.UE-01 

C D  20.6 252 1.33Ec01 '1.46EU2 1.oEIQo 
M 7.5 11.1 139 7.1QEIQo 7.88E-03 6.98501 
E-f 0.7 1.6 1.1 1.5 6.1ZmoO 6.71E-03 6.82E-01 
SSOD 56.6 2.#1H02 Z.lBE-01 1.18EEIOl 

TOTAL 2.26E*02 

lady... Mnp k V . r  



FEMP-O5R.M DRAFT 
June 23, 1994 

Baseline CHEMICAL: COPPER 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE .RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+ 00 4.44E + 00 2.22E + 00 

l . l lE+Ot Annual sediment yield Y(S)a (tanne/yr): 1.01 E + 02 9.11E+00 1.07E + 01 

ADSORBED: 

1.32E+01 Single storm adsorbed contaminant conc. Cs(mg/kg): 1.82E+01 1.60E+01 

2.92E + 01 Single storm adsorbed contaminant quantity PXi (e): 

Annual adsorbed contaminant quantity (e): 7.38E + 03 5.10E+02 9.06E + 02 4.88E + 02 

2.27E + 01 

6.72E+01 1.01 E + 02 1.71E+02 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 1.70E + 05 1.20E+05 1.99E+05 1.23E+05 

Annual runoff volume (13): 2.78E + 06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 5.03E-03 4.50E-03 5.85E-03 3.55E-03 

1.24E+01 Single storm dissolved contaminant quantity Poi (g): 2.42E+01 1.53E +01 3.30E t 01 

Annual dis. conta. qt (based on sediment yield)@): 1.05E+03 1.16E+ 02 2.96E + 02 2.07E+02 

Annual dis. conta. qt (based on runoff) (e): 3.96E+02 2.55E +02 5.52E + 02 2.07E + 02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E + 00 8.69E+01 9.56E + 00 
Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E to1  3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.44E+01 5.75E+01 7.79E+01 1.8!3E+01 

Single storm adsorbed contaminant quantity PXi (e): 7.33€+01 4.56E+ 02 6.?7E+03 1.81 E+ 02 

Annual adsorbed contaminant quantity (e): 1.14E+03 1.50E+03 1.1 3E + 05 4.67E + 03 

SURFACE WATER RUNOA: 

Single storm runoff volume (ct): 

Annual runoff volume (cf): 

4.34E + OS 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E t 05 

7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.63Ea 1.61 E42 2.29E-02 5.47E-03 

Single storm dissolved contaminant quantity POI (e): 4.46E+ 00 3.22E + 02 2.91E+02 5.70E+01 

Annual dis. conta. qt (based on sediment yield)@): 6.95E+01 1.06E+03 4.84E+03 1.47E+03 

Annual:dis.i.Qnta: d',(based on runoff) (e): 7.33E+01 5.3!iE+03 4.84E + 03 9.77E + 02 

P G H \ O U - 5 - R N M 1 - 9 4 - ~  20. lpw 9:26pm Page 3 



FEMp-OSRI4 DRAFT 
June 23. 19% 

G D  206 252 220E+o2 241E-01 l ~ + o l  
cc 8MHO1 3 l8E-02 D E  7 5  11 1 13 0 1 2 4 E a  136E-01 120I301 

07  1 6  1 1  1 5  65QHO1 712E-02 7 3 4 5 0 0  D D  8 MHO1 3 18E-02 E-F 
E- E 116E+02 4 11E.02 SSOD 566 194.543 212Hoo 11- 
Urn 116E102 4 llE-02 

TOTAL 2 34E* 

W y l l b a I  uor Ted- k V- 

2.45E-01 1.21E-01 
1.39E-01 6.866E-02 
3 UE-02 1 .ma2 
7.62E-01 3.76E-01 

3.41E-03 I TOTAL I 9.70E101 1.18EIOO 5.82E41 

- D r o m d . c r r r r d  CIlrh a c n m u d -  b a d w d  Conrh - 
car. m a# h Qu WM1 bnrm W hOYL(umll W 

sh560 1ME.01 NO 202HOl YES SMl80 533E-02 YES 533EIOl YES 
-70 8.24E-02 No ZOzE+ol YES -1 1.8aE-01 NO 11SE102 NO 
-75 723E-02 YES ZOzE+ol YES ab582 921E-02 NO 021ElOl No 

Page 2 
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FEMP-OSRM DRAFT 
.June 23. 1994 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E +01 1.1 1 E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.80E-02 2.39E-02 3.26E-02 2.72E-02 

Single storm adsorbed contaminant quantity PX (e): 3.56E-01 1.01 E41 1.45E-01 6.03E-02 

Annual adsotbed contaminant quantity (e): 1.54E+01 7.65E-01 1.30E+OO 1.01E+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.70E+05 120E+05 1.99E+05 1.23E+05 

Annual runoff volume (cf): 2 . m  + 06 2.00E + 06 3.34E+06 2.06E+06 

DISSOLVED : 

7.23E-02 

Single storm dissolved contaminant quantity PQi (e): 4.98E+02 2.31 E + 02 4.64E + 02 2.52E + 02 

8.24E-02 Single storm dissolved contaminant conc.Ce (mg/l): l.WE41 6.79E-02 

Annual dis. conta. qt (based on sediment yield)(e): 2.16E+04 1.75E+03 4.17E+ 03 4.21 E + 03 

Annual dis. conta. qt (based on runoff) (9): 8.14E+03 3.85E+03 7.78E + 03 4.21E+03 

~~~~~ ~ ~ ~~ ~ ~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR. 

9.56E + 00 

5.19E + 01 

7.92E+00 8.69E+01 Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 

5.10E +00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.15E-02 4.88E-02 6.36E-02 3.07E-02 

Single storm adsorbed contaminant quantity PX (g): 1 B9E-01 3.87E-01 5.53E + 00 2.94E-01 

Annual adsorbed contaminant quantity (9): 1.70E+00 1.27E+W 9.19E +01 7.59E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (6): 

Annual runoff volume (cf): 

4.34E+04 

7.13E +05 
4 

7.06E + 05 

1.17E + 07 

4.49E+05 3.60E+05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 5.33E-02 1.38E-01 1 .ME41 9.21 E02 

Single storm dissolved contaminant quantity PQi (e): 6.56E+01 2.75E+03 2.39E + 03 9.60E+02 

Annual disi conta. qt (based on sediment yield)@): 1.02E+03 9.07E + 03 3.98E+04 2.40E + 04 

Annual dis. conta. qt (based on runoff) (g): 1.08E+03 4.56E+04 3.98E + 04 1.64E+04 

0 
3 .:', * 
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F€hfP-OSRI-4 DRAFT 
June=. 19% 

Stb560 
-70 
ses75 

I l a n M 0  

- - -  Carh I+ r r r rdMbr . l  Conrh - 
C0lrl-m 011 hOYLlum W Car 1 1 4 0  W haYl1d) W 

6.66E-04 YES 9 m E a  YES ae580 576E-04 YES 576E-01 YES 

2UE-04 E S  9 x 4 2  YES slbs82 279E-04 VES 279E-01 rn 
271E-04 YES 9 x 4 2  YES -1 2 03E.02 ND 8 7 W  NO 

5300 
428.0 

6.74E-04 3.32E-04 
l.blE-03 6.YE-04 
5.oBE42 2.49E.02 

_. . PGH\OU-S-RRD01-9d-W94-7UImc. 19949- 
Y . ,.. . 
’ *. . 



FEMP-OSRI4 DRAFT 
June 23. 19% 

SUBBASIN 560 SUBBASIN WPA SUBBASIN STO SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event-sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

AOSORBU). 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (a): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): 

Single storm dissolved contaminant quantity PQI (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E + 00 

1.01 E+02 

5.79E+01 

5.42E+02 

2.35E+W 

6.66E-04 

3.21 E+ 00 

1.39E + 02 

5.24E+01 

4.21 E+ 00 

9.11E+OO 

2.18E+01 

9.16E+01 

6.95E + 02 

l.#)E+05 

2.WE+06 

2.56E-04 

8.69E-01 

6.59E+00 

1.45E +01 

4.44E + 00 

1.07E+01 

2.52E+01 

1.12E+02 

1.01E+03 

1.99E+05 

3.34E + 06 

2.71 E44 

1.53E+00 

1.37E+01 

2.56E+01 

2.22E+ 00 

l . l lE+Ol 

2.18E + 01 

4.84E + 01 

8.09E + 02 

1.23E+05 

2.06E + 06 

2.45E-04 

8.54E-01 

SUBBASIN 580 SUBBASIN PDAR 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E + 00 

2.26E + 01 

7.92E + 00 

1.17E + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.48E+01 8.96E+01 

Single storm adsorbed contaminant quantity PXi @): 2.79E+02 7.10E + 02 

Annual adsorbed contaminant quantity (g): 4.35E + 03 2.34E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual r u n d  volume (cf): 

4.34E+04 

7.13E + 05 

7.06E+05 

1.17E + 07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 5.76E-04 1 .OSE-03 

Single storm dissolved contaminant quantity POI (9): 2.09E + 01 

Annual dis. conta. qt (based on sediment yield)@): 6.89E +01 

Annual:dis?cpnta.qt, (based on runoff) (9): 1.16E + 01 3.47E+02 

7.08E-01 

l.lOE+Ol 

f ’ . .  t r . .  1 .  

SUBBASIN 581 SUBBASIN 582 

8.69E+01 9.56E +00 

3.33E + 02 5.19E +01 

1.65E+03 2.31E+01 

1.44E+05 2.21 E+02 

2.39E + 06 5.71 E +03 

4.49E + 05 3.68E + 05 

7.47E+06 6.31 E+06 

2.03E-02 2.79E-04 

2.91E+00 2.58E + 02 

429E+03 7.51E +01 

4.29E + 03 4.98E+Ol 



FEMP-OSRI-4 DRAFT 
lune 23, 1993 

SlMW 
-70 
W 1 5  

ct 1.- 1.82504 
D D  1.- 1.82- 
€-E 1.- 2.18- 
Mar l.69E105 2.18E101 

M b p n - s o r n d  Carh - -  - S c n a d  Carh - 
Car (rnl W h OU I@) W Car 4- W hOYL(W om 

232EMZ NO 3 BE101 No SlbSBo 6 OlEWl NO 601Es01 No 
No 133E*o2 NO 3 BE101 wo -1 257E102 NO lWEIOLi 

le€&? NO 3 98504 No Bbs82 1.37Ho2 NO 137- ND 

2 . 4 W  
2.48EIOJ 

1.0 @ R e )  390.0 
SD.0 PSTA1301Rad25) 428.0 
)11/ 

16 0 cp(Rou(27) 349 0 
160 OSTAlOWRaQ7) 3580 
61 0 

570 @Re&) 357 0 
780 0SlAt2WRa1Ul 3840 

134 0 

386o-ltm- 
T d V . L I . d R l . r ( l  

3460.0 . r k l d )  1@3507 

U d Y M  Udbf..ol 

SSOD 566 

4.19Ho5 4.5S302 3.41l304 
2 . 4 9 M  2.73302 2.41- 
9.78E101 1.oTHoz 1.1oHo1 
2.70- 296Ho3 1.6M105 

GD 4.pE407 
B E  2.46E107 
E-F 4.71- 
SSOD 8.BoEco7 

5.12E102 2.UE102 
2.89E102 1 .ME* 
s.TBHo1 2.65EIOl 
1.07EIQJ 5.2BHo2 

TOTAL I l.S#E*OB l.B(E403 9.57E102 



FEMP-OSRI4 DRAFT 
June 23. 1994 

a CHEMICAL MAGNESIUM Baseline 

SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E + 00 4.44E + 00 2.22E + 00 

1.1 1 E+ 01 Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.02E+04 9.85E+03 1.86E + 04 2.25E + 04 

Single storm adsorbed contaminant quantity PXi (8): 2.83E+05 4.15E +04 8.26E+04 5.00E+04 

Annual adsorbed contaminant quantity (e): 1.23E+O7 3.1s + 05 7.41 E+05 8.36E + 05 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 1.70E+05 1.ME+05 1.99E+05 1.23E+05 

Annual runoff volume (ct): 2.78E+06 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.32E+02 7.72E + 01 1.33E+02 1.69E+02 

Single storm dissolved contaminant quantity PQi (9): 1.12E+06 2.62E + 05 7.49E + 05 5.88E + 05 

Annual dis. conta. qt (based on sediment yield)@): 4.83E+07 1.99E+06 6.73E+06 9.83E+06 

Annual dis. conta. qt (based on runoff) (g): 1 .WE + 07 4.37E+06 1.26E + 07 9.83E+06 * 
~~~ ~~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E + 00 Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 5.19E+01 

7.92E + 00 8.69E + 01 5.10E + 00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.57E+03 2.88E + 04 3.15E+04 1.70E + 04 

Single storm adsorbed contaminant quantity PXi (9): 4.37E + 04 2.28E + 05 2.74E + 06 1.63E+05 

Annual adsorbed contaminant quantity (a): 6.80E + 05 7.53E + 05 4.55E + 07 4.20E + 06 

SURFACE WATER RUNOFF: 

, Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.1 3E+05 

7.mE+05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E+05 

6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.01E+01 2.25E + 02 2.57E + 02 1.37E + 02 

Single storm dissolved contaminant quantity PQi (9): 7.39E+W 4.49E + 06 3.27E + 06 1.43E+06 

Annual dis. conta. qt (based on sediment yield)@): 1.15E+06 1.48E+W 5.43E + 07 3.68E+W 

Annual dis. conta. qt (based on runoff) (9): 1.21 E+06 7.44E + 07 5.43E+07 2.44E+W 
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FEMP-OSRI-4 DRAFT 
June 23. 19% 

189fro5 9.68E-01 1 ~ 1 5 0 1  w 7 K T  
M A 7 U S 7 W A )  I -70 1 1.27E-01 7.17i. 

-5 2.34E-01 8.14- 1.23hos 2.62E-01 6 .1332 

3.BsE-01 
2.B3E-01 
7.71E-02 
1.84HOo 

1.WE-01 
l.UE-01 
3.ME-02 
D.lM-01 

NO 3.6!#301 No 

NO 
NO 3.65E101 
NO 3.65hol 

7.76E-02 NO 7.76E401 
5.87E01 NO 2.98E102 
1.24E-01 NO 1.20302 

I I I I 
Page 2 



FEMP-OSRI4 DRAFT 
June 23, 19% 

CHEMICAL MANGANESE Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 5T5 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+ 00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02  9.11E+W 1.07E + 01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.50E+02 8.24E + 02 7.1 1 E + 02 1.25E+03 

Single storm adsorbed contaminant quanw PXi (a): 7.96E+03 3.47E+03 3.16E +03 2.77E + 03 

Annual adsorbed contaminant quantity (g): 3.45E+05 2.63E+04 2.84E + 04 4.63E + 04 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (19): 

1.70E +05 1.20E+05 1.99E+05 1.23E+05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

2.34E-01 1 . D E 4 1  Single storm dissolved contaminant conc.Ce (mg/l): 1.63E-01 1.61E-01 

Single storm dissolved contaminant quantity POI (g): 7.85E+02 5.49E + 02 7.17E + 02 8.14E+02 

Annual dis. conta. qt (based on sediment yield)@): 3.40E+04 4.16E+03 6.44E+03 1.36E+04 

Annual dis. conta. qt (based on runoff) (9): 1.28E+04 9.15E+03 1.20E+04 1.36E+W 

b SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 5.lOE + 00 7.92E + OO 8.69E+01 9.56E +00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.43E +02 9.87E +02 2.88E + 03 6.18E + 02 

Single storm adsorbed contaminant quantity PX (g): 2.26E+03 7.82E+03 2.50E+05 5.91E+03 

Annual adsorbed contaminant quanttty (9): 3 .51Et04  2.58E + 04 4.16E+06 1.53E+05 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E t 04 

7.13E +05 

7.06E + 05 

1.17E t 07 

4.49E + 05 3.68E t 05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.76E-02 1.92E-01 5.87E-01 1.24E-01 

Single storm dissolved contaminant quantty Poi (8): 9.54E+01 3.84E + 03 7.47E + 03 1.30E+03 

Annual dis. conta. qt (based on sediment yield)(g): 1.48E+03 l .27E+04 1.24E + 05 3.35E +04 

Annual ‘dis. ddnta. qt (based on runoff) (a): 1.57E+03 6.37E + 04 1.24E+05 2.22E + 04 
.. .. ... 
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June 2 3 . 1 9 8  oa ; i 

Y.rCarhmhn*OY 9.34E-01 
Y.rConrhOYR.IC.64.- 9.37E-02 

2.25E43 
lrrmcoK*u.Lk 8.%€44 

h Cas. hm am. LkIpnU) 

k . & & C r r h C A . ~ Q Y l ~ p )  . ,2.OE-01 

In. Sad Car h QY *Pa. (wm) 2.BBE-02 

Gc 
D O  
E-E 
Max: 

C D  1.89E102 2.42E-03 1.1oE-03 
D E  1.27E102 1.55E-03 7.64E-04 
E-F 2.92EIQl 3.55E-04 . 1.75E-04 
SSOD 622E102 7.5BE-03 3.74E-03 

TOTAL 9.78E102 1.19E-02 5.87E-03 

7.98E-01 2.48E-01 
7.98E-01 2.48E-01 
1.13E100 323E-01 
1.13EIoo 323E-01 

~ ~~ ~~~~ ~ 

2 . 1 m  2.38E-03 1.77E-01 
13.9 1.36- 149E-03 1.32E-01 
1.1 1.5 643E-01 7.ME-04 726E-02 

S.6  1.87EIQl Z.OSE-02 111- 

I TOTAL I 2.29hdl 

I 1- w Wk v.r 

1 .ozE-03 YES 2.12E-01 YES 
-70 8.18E-04 YES 2.12E-01 - I  saw575 9.97- YES 2.12E-01 YES 

9.33E-04 YES 933E-01 
1.64E43 NO l l l E I o o  
1.07E-03 YES 1.07E100 

YES 
NO 
YES 



FEMP-OSRM DRAFT 
June 23. 1991 

CHEMICAL: MERCURY Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+CU 

1.01 E + 02 

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (g): 

Annual adsorbed contaminant quantity (g): 

2.96E-01 

2.77E+00 

1.20E+02 

SURFACE WATER RUNOFF: 

Single storm runoff volume Q: 

Annual runoff volume (cf): 

1.7OE + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

1.02E-03 

4.91E+00 

2.13E+02 

8.02E + 01 

a 
SUBBASIN WPA SUBBASIN 510 SUBBASIN 515 

4.21E+00 4.44E+00 2.22E + 00 

9.1 1 E+ 00 1.07E + 01 1 .I 1E+01 

1 ME-01 2.54E-01 2.95E-01 

6.55E-01 7.TIE-01 1.13E+00 

5.90E+00 1.01E+01 l.lOE+Ol 

1.20E+05 1.99E+05 1.23E+05 

2.00E+06 3.34E + 06 2.06E+06 

6.50E44 8.18E.04 9.97E-04 

2.21E+ 00 4.61E+00 3.47E + 00 

1.68E+01 

3.69E+ 01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+ 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.96E-01 5.34E-01 4.45E-01 2.95E-01 

Single storm adsorbed contaminant quantity PX (g): 1.51 E +OO 4.23E + 00 3.87E+01 2.82E+00 

Annual adsorbed contaminant quantity (g): 2.35E + 01 1.39E+01 6.44E + 02 7.30E + 01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.6EE + 05 

7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 9.33E44 1.87E-03 1.64E-03 1.07E-03 

Single storm dissolved contaminant quantity PQi (e): 1.15E+00 3.74E + 01 2.WE + 01 l . l lE+Ol 

Annual dis. conta. qt (based on sediment yield)(g): 1.79E+01 1.23E + 02 3.46E+02 2.88E + 02 

1.88E+01 6.20E + 02 3.46E+02 1.91E+02 :.:Aijnual di's..conta. qt (based on runoff) (g): 
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FEMP-OSRI4 DRAFT 
June 23. 19% 

cc 
D D  
E- E 
Max: 

C D  20.6 25.2 6.84EcOO 7.5oEo5 S.sbE-01 
1.61E400 4.4- DE 7.5 11.1 13.9 3.16EcOO 3.46E-03 3.06€41 
1.61E400 4.49EcOQ E-F 0.7 1.6 1.1 1.5 9.86E.01 1.oBE-03 1.11EOl 
1.71€40 4.49koo S O D  56.6 2.44501 2.67E-02 1.uE- 
1.71E400 4.49HOo TOTAL 3.54€+oI 

9.IE-03 4.61E-03 
4.13E-03 Z . O J E 0 )  
7.11E- 3.51E-W 
1.12E-02 5.51E43 

oR.1wniwa w TOW- Ludqhr Vew 

8% ..d Ca h011 .1PX -#I 3.7ZE-01 TOTAL 

I 

2.09E*OJ 2.54E42 l.ZSE-02 

-z , .  f -4 

PGH\OU-S-RNMI-9CNlmc20.19949:zbtm 

Sl&560 
-70 
cat675 

- D L . . d n d . c m d  Crrh . a r r r d -  .arrrd Crrh - 
car IIPlr) 011 hW(W 011 c o n r m  011 hoUrW 011 

456E-03 YES 5 77E-01 YES - Q U E 4 4  YES 945E-01 YES 
1-43 YES 5 77E-01 YES -1 1 18E-03 YES 118EIQO YES 
lOlE43 YES 5 77E-01 YES abyn ZSBEOJ YES 145Hao YES 



FEMP-OSRM DRAFT 
June 23. 1994 

' . _ .  

CHEMICAL: MOLYBDENUM Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.19E+01 

Single storm adsorbed contaminant quantity PXi (9): 1.1 1E+02 

Annual adsorbed contaminant quantity (g): 4.82E+03 

SURFACE WATER RUNOR. 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

4.56E43 

2.20E+01 

9.51E+02 

SUBBASIN WPA 

3.04E+00 

1.28E+01 

9.71 E + 01 

1.19E43 

4.04E+ 00 

3.07E + 01 

Annual dis. conta. qt (based on runoff) (9): 3.59E + 02 6.74E+01 

SUBBASIN 510 

4.44E+ 00 

1.07E+01 

1.99€+05 

3.34E + 06 

1.63E33 

9.20E + 00 

8.26E+01 

1.54E+02 

SUBBASIN 515 

2.22E + 00 

l . l lE+Oi  

2.70E + 00 

5.98E+00 

1. WE + 02 

1.23E + 05 

2.06E+06 

1.01 E43 

3.52E+ 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 2.70E +00 5.85E +00 2.89E + 00 6.42E + 00 

Single storm adsorbed contaminant quantity PX (g): 1.37E+01 4.63E+01 2.52E+02 6.14E +01 

1.59E+03 Annual adsorbed contaminant quantity (9): 2.14E+02 1.53E+02 4.18E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume ( c f ) :  

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E+05 3.68E + 05 

7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 9.45Ea 2.28E43 1.1BE43 2.58E43 

Single storm dissolved contaminant quantity PQ (g): 1.16E+00 4.55E+01 l.SOE+Ol 2.69E+01 

Annual dis. conta. qt (based on sediment yield)@): 1.81E+01 1.50E+02 2.SE + 02 6.96E + 02 
Annual dis. conta. qt (based on runoff) (g): 1.91 E + 01 7.55E+02 2.50E + 02 4.61E+02 

' ' kH\OU-S-W1-!34-- 20.19949tQm Page 3 
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FEMP-OSRI4 DRAFT 
Juw23. 1993 

s&560 
at670 
a t 6 7 5  

1.99- 9.60E-01 1.11603 -7KT 
Muo(5IDwPAl I -70 I 1.14E43 6.43- 

-75 7.07E-04 2.74E+OO 123EUx 262E-01 2- 

- D L I . k d . r m d  Carh e e n u a d -  DL..ok.d lorn6 Carh - 
conr (.ocl Q1 bQILIW W conr (-1 OU kOYI(m W 

lWE-03 YES 2 4lE-01 YES SIMw 636E-04 YES 636E-01 YES 
114E-03 YES 2 41E-01 YES -1 l Z E 4 . 3  YES 9ME-01 YES 
787E-04 YES 241E-01 YES slbs82 lOZE43 YES 9ME-01 YES 

cma U d Y d  U d U . d  u d m d  u.rw.* - mw cor 
.cba, m- Irm I r m w r 5  L..dap m-cQI(Y.0 

a w n  I#) 0 

M 206 252 2 6 6 W  292E43 Z l E - 0 1  
D E  7 5  11 1 139 140EMO 162E-W 1 u E 9 1  
E-F 0 7  1 6  1 1  15  S R E 9 1  627E-04 646EU2 
SSOD 566 lS2EIOl 167E42 90LE-01 

I TOTAL 1 B E 4 1  

I T d . I Y r .  k v- 



FEMP-05RI4 DRAFT 
June 23. 19% 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+ 00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+W 1.07E + 01 1.1 1 E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.98E+01 1 .HE+ 01 2.30E+01 1.52E + 01 

Single storm adsorbed contaminant quantity PXi (9): 1.85E+02 6.93E+01 1.02E + 02 3.37E + 01 

Annual adsorbed contaminant quantity (9): 8.02E + 03 5 Z E  + 02 9.20E +02 5.63E + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (19): 

Annual runoff volume (cf): 

1.70E+05 1.20E+05 1.99E+05 1.23E+05 

2.78E+06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.05E-03 8.92E-04 1.14E43 7.87E-04 

Single storm dissolved contaminant quantity POI (g): 5.06E+00 3.03E + 00 6.43E+W 2.74E+ 00 

Annual dis. conta. qt (based on sediment yield)(g): 2.19E+02 2.30E+01 5.78E +01 4.58E+01 

4.58E+01 e Annual dis. conta. qt (based on runoff) (9): 8.27E + 01 5.05E + 01 1.08E+02 

~~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E + 00 8.69E +01 9.SE + 00 
Annual sediment yield Y(S)a (tonne/yr): 2.26E+Ol 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.31 E + 01 3.23E+O1 2.16E+01 1.83E+01 

Single storm adsorbed contarninant quantity PXi (g): 6.67E+01 2.56E + 02 1.88E+03 1.75E +02 

Annual adsorbed contaminant quantity (9): 1.04E+03 8.43E + 02 3.12E+04 4.52E + 03 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E+05 3.68E + 05 

7.47E+06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.36E-04 1.74E-03 1 .=E43 1.02E-03 

Single storm dissolved contaminant quantity POi (g): 7.82E-01 3.48E + 01 1.55E+01 1.06E+01 

2.58E + 02 2.74E +02 Annual dis. conta. qt (based on sediment yield)@): l.ZE+Ol l.l5E+02 

Annual dis:yn?: qt (bafed on runoff) (g): 1.28E+01 5.77E + 02 2.58E + 02 1.82E+02 
t ’  
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FEMP-05R.M DRAFT 
June 23. 1993 

sB560 
-70 
ab575 

. 

m A b n h m n s d w d -  Carh - -  R a d n d  Scnaud Carh .cnrrd 
conr(m#l 011 h oy1. ( 4 1  W ca I-) W hOUAluell Q1 

147E-03 YES 2 70E-01 YES StMM 7LuIEOs YES 7ME-02 YES 
138E-03 YES 2 70E-01 YES SlLdel 968E-04 YES 448Ml YES 
88BE-05 YES 888E.m YES SlbSBz 905E-05 YES 905E-02 YES 

428.0 
31.0 

18.0 W R d )  349.0 
16.0 OSTAlWRPum) 358.0 

1.46E-03 7.19E-04 
237E-04 1.17E-04 
2.67603 1 .j2E4J 

0430802 



FEMP-OSRI4 DRAFT 
June 23. 1991 

CHEMICAL: SILVER Baseline 

SUBBASIN 575 SUBBASIN 560 SUBBASIN WPA SUBBASIN STO 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contarninant quantity (g): 

SURFACE WATER RUNOff 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

9.36E + 00 

1.01 E + 02 

7.68E + 00 

7.18E +01 

3.11E+03 

1.70E+05 

2.78E+06 

1.47E43 

7.09E + 00 

3.07E + 02 

1.16E + 02 

4.21E+00 

9.11E+00 

4.37E+00 

1.84E+01 

1.40E+02 

1.20E+05 

2.00E + 06 

8.57E-04 

2.91E+00 

2.21 E+O1 

4.85E+01 

4.44E+00 

1.07E + 01 

7.69E + 00 

3.42E + 01 

3.07E +02 

1.99E+05 

3.34E +06 

1.38E-03 

7.75E+00 

6.96E+01 

1.30E + 02 

2.22E + 00 

l . l lE+Ol 

4.74E-01 

1.05E+ 00 

1.76E + 01 

1.23E+05 

2.06E +06 

8.88E45 

3.09E-01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF. 

9.56E + 00 7.92E+ 00 8.69E + 01 Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E + 02 

5.10E+00 

519E + 01 

ADSORBED: 
1 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.50E-01 5.62E + 00 4.74E+00 4.50E-0 1 

Single storm adsorbed contaminant quantity Pxi (g): 2.29E+00 4.45E+01 4.12E + 02 4.30E + 00 

Annual adsorbed contaminant quantrty (g): 3.57E+01 1.47E + 02 6.85E+03 1.11E+02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 

7.13E+05 

7.06E + 05 

1.17E+07 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.88E-05 1.09E-03 9.68E-04 9.05E45 

Single storm dissolved contaminant quantity PQi (g): 9.69E-02 2.19E + 01 1.23E+01 9.43E41 

Annual dis. conta. qt (based on sediment yield)@): 1.51E+ 00 7.21 E + 01 2.05E + 02 2.44E+01 

Annual dis.cha. qt. (based on runoff) (g): 1.59E + 00 3.63E + 02 2.05E + 02 1.62E + 01 
,;; . . , , .. . . 

ffiH\OU-S-UIiD41-94-7U~ 20,1994 9:- Page 3 



FEMP-OSlU4 DRAFT 
June 23. 19% 

D D  
E-E 
MU: 

-70 

-75 

1.5 6.37E-03 6.98E-06 7.20E.04 8.17E-03 3.8OE-01 E-F 0.7 1.6 1.1 
1 .WE42 4.66E-01 SSOD 66.6 1.74M1 1.BlE.04 1 . 0 3 3 2  
1.QaE-02 4.66E-01 

TOTAL 2.24E-01 

Q . . L y I * R i i  uy 

3.29E-05 1.62E-05 
2.06E-05 1.OlE-05 
3.80E.06 1.87E.06 
6.8lE-05 3.36E-05 

1 U Y t . b . d C g k V W  

1 .%Eel  YES Z.63E-w YES 
8.35E.06 VES 2.63E-w 
1.3OE-05 YES 2.63E-03 YES 

1.PE-M YES l.OJE-02 
1.66E-M YES 1.03E-02 
7.88E.06 YES 7.ME-03 

I I I I I 
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FEMP-OSRI-4 DRAFT 
June 23. 19% 

CHEMICAL: T W U M  Baseline 

SEDIMENT IN THE RUNOR: 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

6.51E-01 

6.10E+00 

2.645 + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

1.5OE-05 

7.21E-02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

3.12E+00 

l.l8E+00 

\ 

4.55E-01 

1.92E+00 

1.45E+01 

1.20E+05 

2.00E + 06 

1 .WE45 

3.63E-02 

2.76E-01 

6.06E-01 

4.44E+ 00 

1.07E +01 

3.89E-01 

1.73E+00 

1.55E+01 

1.99E+05 

3.34E + 06 

8.35E-06 

4.70E-02 

4.22E-01 

7.88E-01 

2.22E + 00 

l . l lE+Ol 

5.80E-01 

1.2!3E+00 

2.15E+ 01 

1.23E + 05 

2.06E+06 

1.30E-05 

4.54E-02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUEBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E+OO 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E+02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.80E-01 3.93E-01 6.76E-01 3.26E-01 

Single storm adsorbed contaminant quantity PXi (9): 2.96E+ 00 3.1 1 E+ 00 5.88E+01 3.12E+ 00 

Annual adsorbed contaminant quantity (9): 4.60E+01 1.03E+01 9.78E +02 8.06E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E t 04 

7.13E + 05 

7.06E + 05 

1.17E+ 07 

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1 .22E-05 9.18E-06 1 66E-05 7.88E-06 

8.21E42 2.11E-01 Single storm Cijyed contaminant quantity PQi (9): 1 .ME41 

3.5OE+00 2.12E + 00 Annual dis. conta. qt (based on sediment yield)(g): 2.33E-01 6.05E-01 

Annual dis. conta. qt (based on runoff) (g): 2.46E-01 3.04E + 00 3.50E + 00 1.41E+00 

1 .!%E42 
** {\..,* _ .  , 
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FEhP-OSR14 DRAFT 
June 23. 19% 

Gc 
D D  
E-E 
Max 

I ’-Iu(- 

228Hao 249E43 18sE-01 
9 mol 297Ho1 D E  75 11 1 139 1s6Hoo 148E43 132501 
9 m 1  2 9 m 1  E-F 07  16 1 1  15 487E-01 S.33E-04 SSOE42 
9 sTM1 2 m 1  SSOD 566 126ElOl 138E42 750E-01 
9 mol 2 ml01 

G O  206 253 

TOTAL 168E+Ol 

0.yuL. V U U D N Y  

Q..IILmilmr upn 

ArocOnC k?dEv8hn*OY 1 2 0 M 1  
A r g C a r n  OY 1ZlE-02 

T U  m L u b l p k  Vmw 

T U  lad yn tu m 
00.. yn - h e  0*mrc.4kl 
&dU! Loapla)  wonaa(bf&y) V u  0 

2.31E-03 1.14E43 
1.UE-03 7.10E-M 
Z.68E-M 1.42E-04 
S24E43 2.5BE43 

YES 2.14E-01 YES 
YES 2.14E-01 
YES 2.14E-01 YES 

7.1OE-04 VES 7.10E-01 
9.99E-04 VES 7.50E-01 
8.4OE-04 VES 7.50E-01 

YES 
YES 
E S  

I I I I 
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FEMP-OSRI4 DRAFT 
June 23. 1994 

t 

. CHEMICAL: VANADIUM Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+ 00 4.44E+ 00 2.22E + 00 

1.11E+Ol Annual sediment yield Y(S)a @nne/yr): 1.01 E+ 02 9.11E+00 1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.57E+01 2.25E+01 3.05E+01 2.59E+01 

Single storm adsorbed contaminant quantity PXi (e): 2.40E+02 9.46E+01 1.36E+02 5.74E+01 

Annual adsorbed contaminant quantity (9): 1.04E+04 7.16E+02 1.22E+03 9.WE + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual run& volume (cf): 

1.70E+05 1.20Et05 1.99E+05 1.23E + 05 

2.78E+06 200E+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.86E-04 7.92E-04 9.83E-04 6.73E-W 

Single storm dissolved contaminant quantity Poi (a): 4.27E+00 2.69E+ 00 5.54E t 00 3.04E+00 

Annual dis. conta. qt (based on sediment yield)@): 1.65E+02 2.04E+01 4.98E+01 5.08E + 01 

Annual dis. conta. qt (based on runoff) (s): 6.97E+01 4.49E+01 9.29E+01 5.08E + 01 

SUBBASIN 58D SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE AUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 6.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.25E+01 2.67E + 01 2.72E+01 2.32E + 01 

Single storm adsorbed contaminant quantity Pxi (g): 1.15E+02 2.1 1 E + 02 2.36E + 03 2.22E + 02 

Annual adsorbed contaminant quanttty (9): 1.76E t 03 6.96E +02 3.93E + 04 5.73E+03 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E+W 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E +06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.10E-04 9.35E-04 9.99E-04 8.40E-04 

1.27E+01 8.75E + 00 Single storm dissolved contaminant quantity PQ (g): 

Annual dis. conta. qt (based on sediment yield)@): 1.36E+01 6.16E+01 2.1 1 E +02 2.26E+02 

Annual disf wn?. qt (based on runoff) (8): 1.43E+01 3.10E+02 2.11E+02 1.50E + 02 

6.73E41 1.87E + 01 

: ,.. 
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FEhfP-OSRI4 DRAm 

16.0 W R W I  3490 
16.0 QSTAlm(RaQ7) 3.580 I -1 

1- 
WlA75(575) 61.0 

o.mE+Q) YES o.~E*Q) 
0.00H00 YES 0.aOEm 
0.OOEm YES 0.OoEa 

YES 
YES 
YES 
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FEMP-OSRM DRAFT 
June 23, 19% 

CHEMICAL: 1,1.22-TDRACHLOROET BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+ 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E + 01 1.11E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+OO o.WE+W O.WE+W 0.00E+00 

Single storm adsorbed contaminant quantity PX (g): O.OOE+OO O.WE+ 00 o.WE+W 0.WE+00 

Annual adsorbed contaminant quantity @): 0.00E+00 O.WE+OO O.OOE + 00 O.WE+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.2OE+05 1.99E+05 1.23E+05 

2.78E + 06 2.WE+06 3.34E+06 2+06E+06 

DISSOLVED : 

Single storm dissolved contarninant conc.Ce (mg/l): O.OOE+ 00 o.WE+W o.OOE+W 0.WE+00 

Single storm dissolved contaminant quantity PQi (g): 0.00E+00 O.FE+W o.WE+W O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 0.00E+W 0.00E+00 0.WE+00 

O.wE+W Annual dis. conta. qt (based on runoff) (g): 0.00E+00 0.00E+00 O.OOE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E + 01 9.SE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 2.88E-02 0.00E+00 0.00E+00 

0.00E+00 0.WE+00 Single storm adsorbed contaminant quantity PX (9): O.OOE+OO 2.28E-01 

Annual adsorbed contaminant quantity (g): 0.00E+00 7.52E-01 O.WE+W O.OOE+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E +05 

7.06E+05 

1.17E + 07 

4.49E+05 3.68E+05 

7.47E + 06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 7.40EW O.WE+W O.OOE+W 

Single storm dissolved contaminant quantity PQi (g): O.WE+OO 1.48E+01 O.WE+W O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 4.87E+01 O.WE+W 0.WE+00 

Annual dis.’conG. qt (based on runoff) (8): O.WE+W 2.45E+02 O.OOE+W O.OOE + W 
q:!- 

Page 3 000809 



FEMP-OSR14 DRAFT 
June 23. 1994 

. 

16.0 W R d )  
6 t . I  160 QSTAlOO(R0rPI) 

78.0 Q S T A l a O )  
57.0 W O )  

134.0 

= a O ~ l b n l h * O  
T U V . L . r . # r n  

w . 0  H l d )  1 . a 3 0 7  

I 

0.00500 0.OOHOO 
o.mm 0.OOHOO 
O.WE100 O.OOE100 
O.OOE100 O.OOE400 

2.WE.W TOTAL 0.WEMO o.wHo0 0.oOHoQ 

YES O.OOE100 YES SIlbYlo 1 ate.70 0.mEm YES 0.00500 
-75 0.OOEm YES O O O E ~  YES -I OmEm 

0.OOHQO YES 0.OOHQO 
0.OOHOO YES 0.OOHOO 
0.OOHOO YES 0.OOHOO 

YES 
YES 
YES 

Page 2 



FEMP-O5R.M DRAFT 
June 23. 19% 

I SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0 C H E M I G  1,1.2-TRICHLOROETHANE BASELINE 

SUBBASIN 560 S U B W N  WPA SUBBASIN570 - SUBBASIN575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 421E+W 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a fionne/yr): 1.01 E + 02 9.1 1 E + 00 1.07E + 01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant wnc. Cs(mg/kg): 0.00E+00 o.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PX (g): 0.00E+00 0.00E+W O.WE+W O.OOE + 00 

Annual adsorbed contaminant quantity @): OBOE + 00 o.WE+W O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E+05 1.23E+05 

2.78E+06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W o.WE+W O.WE+W O.WE + 00 

Single storm dissolved contaminant quantity PQi (g): 0.00E+00 O.WE+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 O.00E + 00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) @): O.WE+C-!J 0.00E+00 O.WE+W O.WE+W 

SUBBASIN 580 SUEBASIN PDAR SUBBASIN 581 SUEBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+W 8.69E+01 9.56E+W i 
Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 l.l?E+Ol 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE +OO 4.19E-04 0.00E+00 0.00Et00 

Single storm adsorbed contaminant quantity PX (g): 0.00E+00 3.32E43 O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (g): 0.00E+00 1 .WE42 O.OOE+W O.WE+W 

I DISSOLVED : 

4.34E + 04 

7.13E + 05 

4.49E+05 3.68E+05 

7.47E+06 6.31 E+06 

Single storm dissolved contaminant conc.(;e (mg/l): 0.00E+00 8.97E.06 O.WE+W O.WE+W 

Single storm dissolved contaminant quanw Poi (9): 0.WE+00 1.79E.01 O.WE+W O.WE+W 0 
Annual dis. conta. qt (based on sediment yield)@): O.WE+ 00 5.9lE-01 O.WE+W O.WE+W 

Annual dis..conta. qt (based on runoff) (9): O.WE + 00 2.98E + 00 0.00E+W ~ 0 0 8 & & + W  
. I.... .. 



FEW-OSRI.4 D R A n  bi 

: .., June 23, 199.1 

YES OQOHOO YES 
YES O W 5 0 0  
YES 0 W E 4 0  

0 . 0 m m  YES 0.OOHOO 
4.ME-04 NO 2.07E-01 
0.OOHOO YES 0.ooEIQ) 
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FEMP-05R.M DRAFT 
June23. 1994 

' :.r. .,-. 
a, If 8 ; :  y.. ,"!. 

a .A& 5 )  . .  
CHEMICAL 1.1-DICHLOROETHENE BASELINE 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (g): 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant c4nc.C.e (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

9.36E + 00 
1.01 E + 02 

O.WE+W 

O.WE+W 

O.WE+W 

1.70E + 05 

2.78E+06 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE + 00 

4.44E+ 00 

1.07E + 01 

O.wE+W 

o.WE+W 

O.WE+W 

1.99E+05 

3.34E + 06 

o.WE+W 

O.WE+W 

O.WE+W 

O.WE+w 

2.22E + 00 

1 .l  1 E +01 

O.WE+W 

O.OOE + 00 
O.WE+W 

1.23E+05 

2.06E + 06 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+ W 8.69E+01 9.56E+ 00 

5.19E+01 Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 3.46E-03 2.20E-03 O.WE+OO 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 2.74E-02 1.92E-01 O.WE+W 

Annual adsorbed contaminant quantity (g): O.OOE + 00 9.02E-02 3.19E+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E+05 3.68E+05 

7.47E + 06 6.31 E +  06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 724E-04 4.84E-04 O.WE+W 

Single storm dissolved contaminant quantity PQi (g): O.WE + 00 1.45E+01 6.15E+W 
O.WE + 00 a 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 4.77E+01 1.02E + 02 0.00E+W 

Annual dis. conta. qt (based on runoff) (g): O.WE+OO 2.40E + 02 1.02E+02 0.00E+00 

Page 3 
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420.0 

Gc 0 . 0 0 ~  o.wE+al 
D D  0.OOHQO O.WE*OO 
€-E O.WE*OO 0.WEIOO 
Max O.WE100 O.OOE+OO 

0.- 
o.wH00 

o.wE+OO 
0.00H00 

h U d S a d U . L i *  1.21E-45 

YES 
YES 1 

m 7 5  -I OWEIQO OWE* YES OQOEIOO YES 

?ES 0 OOEIOD 
a d n o  OOOEIO YES 0 WEIOD 

0.mECq) YES 0.00EIOO 
0.00HaO YES o.OOE+oo 
0.mEIOO YES 0.aoHOo 

YES 
?ES 
YES 
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FEW-05R.M DRAFT 
June23, 19% 

c -  - *  . .. 
: - . +. 4 ~ ., ’ 

CHEMICAL: 1BDlCHLOROETHANE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

2.22E + W 
l . l lE+Oi  

Single storm event sediment yield Y(S)e (tonne): 9.36E+W 421E+W 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+W 1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 0.WE+00 0.00E + 00 0.00E + 00 

O.WE+W O.WE+W Single storm adsorbed contaminant quantity Pxi (g): O.WE+ 00 O.WE+W 

Annual adsorbed contaminant quantity (g): O.OOE+OO O.OOE+ 00 O.WE+W O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.2OE+05 1.99E+05 1.23E+M 

2.78E+06 2.WE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 0.00E+00 0.00E+00 O.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (g): 0.00E+00 O.WE+W O.WE + 00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 O.WE+W O.WE+W O.WE+W @ 
Annual dis. conta. qt (based on runoff) (g): O.WE+OO O.WE+W O.WE + 00 O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E+W 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+Ol 1.17E+01 3.33E+W 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 1 .-E44 O.WE+W O.WE+W 

Single storm adsorbed contaminant quanWy Pxi (g): O.WE+OO 1.33E-W O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (9): O.OOE+ 00 4.37E-03 O.WE+W O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E +04 

7.13E+05 

7.06E + 05 

1.17E+ 07 

4.49E + 05 

7.47E+06 

DISSOLVED : * Single storm dissolved contaminant conc.Ce (mg/l): O.WE+OO 3.76E05 O.WE+OO O.WE+W 

Single storm dissolved contaminant quantity Poi (g): 0.00E+00 7.51E41 O.WE+W O.WE+W 

Annual dis. conk  ql (based on sediment yield)@): O.WE+W 2.48E + 00 O.WE+OO O.WE+ 00 

O.WE+W O.WE+W +pal dis. conta. qt (based on runoff) (e): 
:-&I’ 

O.WE+W 1 .=E + 01 
- 
U m R Q ~  
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FEMP-OSRI4 DRAFT 
June 23. 1993 

w O.WE100 O.WE100 1.7oHo5 Z.WE-01 

-70 O.WE100 O.WE100 1.99EiC5 9.68E-01 

-5 O.WE100 O.OOE100 13JE*05 Z.QE-01 

9b580 0.00E100 o.ooE100 4.34- 128E-01 

-1 0.WE100 0.Oomoo 4.19Ho5 9.06E-01 
absa2 0.wmoo 0.wmoo 3.- 4.35E-01 

vd.r 1d.I 
-plbb.okLodqr - -  

kconrllom Yo. In) 

-660 o.ooE*oo o.mH00 
-0 0.OOHOO 0.00E100 
w 7 5  0.wmoo 0.wmoo 
SbSBO.5816582 o.ooE100 O.WE100 

1.0 WRaW) J90.0 
50.0 QSTAl30(Rm) 428 0 
31.0 

3490 
350.0 

16.0 WtaQ7) 
16.0 W A l W R a r L n )  

. 61.0 

4.m.a 1 TOTAL I OWE40 O.WE100 O.WE100 

YES O . W E 4 0  YES 
YES O.WE100 YES 
YES O.WE100 YES 

o.oOE100 YES 0.OoEIQ) 
0.Oomoo YES o.ooE100 
O.WE100 YES o.wH00 

YES 
YES 
YES 

I I I 
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FEMp-OSRI-4 DRAFT 
June23. 19% 

CHEMICAL: 1.2-DICHLOROETHENE (T BASELINE 

SUBBASIN !560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR. 

2.22E + 00 Single storm event sediment yield Y (S)e (tonne): 9.36E+00 421E+W 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+W 1.07E+01 1 .I 1 E+O1 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W O.WE+W O.WE+W O.WE+W 

Single storm adsoorbed contaminant quantity PXi @): O.WE+W O.WE+W o.WE+OO O.WE+W 

Annual adsorbed contaminant quantity (e): O.WE+W O.WE+W O.WE+OO O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.2OE+O5 1.99E+05 1.23E+05 

2.78E+06 2.WE+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W O.WE+W O.WE+W O.WE + 00 

Single storm dissolved contaminant quantity PQi (g): 0.00E+00 O.WE+W o.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+00 O.WE+W O.WE+OO O.WE + 00 

Annual dis. conta. qt (based on runoff) (g): 0.00E+00 O.WE+W o.WE+W O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E+W 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 7.39E-03 o.WE+W O.WE+W 

Single storm adsorbed contaminant quantity Pxi (9): 0.00E+00 5.86E42 O.WE+W O.WE+W 

O.WE+W O.WE+W Annual adsorbed contaminant quantify (g): . 0.WE+00 1.93E41 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

7.06E+05 

1.17E + 07 

4.49E + 05 3.68€+05 

7.47E+06 6.31 E + 06 

DISSOLVED : 

O.WE + 00 

O.WE + 00 

O.WE + W 

o**E+w e 1 SE-03 O.WE+W 

3.09E+01 O.WE+W 

O.OOE + 00 1.02E+02 

O.WE + 00 5.13E + 02 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantrty PQi (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annud dis. 'conta. qt (based on runoff) (8): 

O.WE + 00 

O.WE+ 00 

O.WE+ 00 

O.WE+W 
1." . .  
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FEMP-OSRI4 DRAm 
June 23. 1991 

e 

86560 

S l b n O  

516575 

I 

YES 2.71E-03 YES 
YES 0.00E100 
YES 0.00EIQ) YES 

o.oOEa0 YES o.ooEM0 
l.SIE44 YES 1.51E-01 
4 . a -  YES 2 1 E 4 1  

YES 
YES 
YES 
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FEMP-OSRI-4 DRAFT 
June 23. 1994 

CHEMICAL 2-BUTANONE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity Pxi (g): 

Annual adsorbed contaminant quantity (g): 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E + 00 

1.01 E + 02 

1 .WE45 

9.73E-05 

4.21 E-03 

1 .IOE+ 05 

2.78E+06 

3.50E-05 

1.68E-01 

7.28E + 00 

2.75E + 00 

4.21E+ 00 

9.llE+00 

1.88E-W 

7.94E-W 

6.02E42 

1.20E+05 

2.00E + 06 

6.62E-W 

2.25E+01 

1.71 E + 02 

3.75E+02 

4.44E+00 

1 .O?E + 01 

0.00E+00 

0.00E+00 

0.00E+00 

1.99E+O5 

3.34E + 06 

0.00E+00 

0.WE+00 

O.00E + 00 

0.00E+00 

2.22E + 00 

1 .I 1 E+O1 

0.00E+00 

0.00E+00 

O.00E + 00 

1.23E+O5 

2.06E +06 

OBOE + 00 

O.WE+W 

SUBBASIN 580 S U B W N  PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E + 00 
Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 2.23E-04 4.30Ee 1.16E-04 

Single storm adsorbed contaminant quan t i  PX (g): 0.00E+W 1 .??E= 3.73E-03 l.llE-03 

Annual adsorbed contaminant quantity @): O.WE+OO 5.82E-03 6.21E-02 2.86E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 7.78E44 1 S7E-04 4.30E-W 

Single storm dissolved contaminant quan t i  PQi (9): 0.00E+00 1.56E+01 2.00E+00 4.48E + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 5.13E + 01 3.33E + 01 1.16E + 02 
&nu;l.dis. & a .  qt (based on runoff) (g): 0.00E+00 2.58E + 02 3.33E+01 7.67E+01 

0 
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FEW-OSRI4 DRAFT I" 
June 23. 19W 

0.IIILllliRwmf w 
A.p Conr hhd4.M.)-  2 89E-02 
AmConrhOR 290E-03 

I 428.0 

T o u  yu k V W  

TOW 1-m 1.u YI. 
00.s y.n Oldbbdhl - h i  
..dan Loa&la(p) -0 v- lacd.r) 

3.13E43 1.s5E.03 
1.14E43 5.63E.04 
1.06E-04 5.2SE-05 
O.OOE100 0.OOHoo 

SM60 1.76E-03 YES 1.36E-01 YES 

-75 O.OOE100 YES 0.mHoo YES 
-70 I 0.OOEm YES 0.00EIOO 

ooM*D YES 0.00H00 
o.OOH00 YES 0.0QEIOO 
0.00EcOo YES 0.WEIOO 

I I I I 
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FEMp-osru4 DRAFT 
June23. 1991 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 5TO SUBBASIN 575 

SEDIMENT IN THE RUNOR. 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+W 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+W 1.07E+01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.55E-03 o.WE+W O.WE+ 00 O.WE+W 

Single storm adsorbed contaminant quantity PX (9): 3.32E-02 O.WE+W O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (8): 1.44E+W o.WE+W O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 120E+05 1.99E+05 1.23E+05 

2.78E + 06 200E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.76E-03 o.WE+W o.WE+W O.WE+W 

Single storm dissolved contaminant quantity POI (g): 8.45E+00 0.00E+W O.OOE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): 3.66E+02 o.WE+W 0.00E+W O.OOE + 00 

Annual dis. conta. qt (based on runoff) (g): 1.38E + 02 O.WE+W 0.WE+00 O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 561 SUBBASIN 582 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E +01 9.56E + 00 
Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 7.86E-03 O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): O.WE+W 6.23E-02 O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (e): O.OOE+OO 2.05E-01 O.WE + 00 O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 7.06E+05 

1.17E+ 07 

4.49E + 05 

7.47E+06 

3.68E+05 

6.31 E+06 Annual runoff volume (cf): 

DISSOLVED : 

0.WE+00 O.WE+W 

8.08E+01 0.OOE + 00 O.WE+W 

O.OOE+ 00 O.WE+W Annual dis. a n t a .  qt (based on sediment yield)@): 2.66E + 02 

Annual dis. an t a .  qt (based on runoff) (e): O.WE+W 1.34E+03 0.00E+00 O.WE+W 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+OO 4.04E-03 

~ >." ,,,Od@ng!e &rm dissolved contaminant quantity PQi (9): O.WE+W 

O.WE+W 



FEMP-OSRI4 DRAFT 
lune 23. 19% 

Y.r Car h C w  Run .I Q.I 
h a  Car haW .1 C-Mm 

E Car h M .1 DT. -I-&) 

9.57E.01 
9.61E-02 

l.OE-02 

G O  7.76EIOl 
D E  2.13E- 
E-F 1 3.04EIO1 
SSOD 4.97EIO2 

9.44EoI 4.66E-04 . 
2.59E-03 1211E-03 
3.71E-04 1.83E44 
6.oSE-03 2.98E-03 

-Carllm.Lk. ).DE43 I TOTAL I 8.18EIO2 9.96E-03 4.91E-03 

sl&560 5.29E44 YES 1.92E-01 YES 

YES 
s ~ m o  o.mEc00 YES O.ooE+OO 
-75 3.61E-03 YES 1.92E.01 

0.OOHOO YES 0.00H00 
2.41E-03 YES l.osf+W 
5.14E45 YES 5.14E-02 

V€S 
YES 
YES 
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FEMP-OSR.I-4 DRAFT 
June 23. 1994 

* CHEMICAL: ACETONE BASELINE 

SUBBASIN 560 SUBWIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

4.44E + 00 2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.1 1 E+ 00 1 .O7€+01 1.1 1E+Ol 

9.36E+ 00 4.21 E+ 00 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.95Ee 9.22E-04 O.WE+W 3.46E-04 

Single storm adsorbed contaminant quanttty PX (g): 4.64E-04 3.88E-03 0.00E+00 7.67E44 

1 .=E42 Annual adsorbed contaminant quantity (9): 2.01 E42 2.95E-02 OBOE + 00 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

1.70E + 05 1.20E+05 1.99E+05 1.23E+05 

2.78E + 06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 5.29E-04 1 .WE42 O.OOE + 00 3.61 E-03 

Single storm dissolved contaminant quantity Poi Q): 2.55E+00 3.50E+01 O.WE+W 1.26E+ 01 

Annual dis. conta. qt (based on sediment yield)(g): l.lOE+02 2.65E+02 O.WE+W 2.10E+ 02 

Annual dis. conta. qt (based on runoff) @): 4.16E+01 5.83E+02 O.WE+W 2.10E + 02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E + 01 9.56E+W 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 8.89E-04 2.07E-04 4.48E36 

Single storm adsorbed contaminant quantity PXi @): 0.00E+00 7.04E-03 1.80E-02 4.29E-05 

Annual adsorbed contaminant quantity (9): 0.00E+00 2.32E42 3.WE41 1.11E43 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E +04 

7.13E +05 

4.49E + 05 

7.4fE + 06 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+OO 9.86E43 2.41E-03 5.14E-05 

Single storm dissolved contaminant quantity POI (g): O.WE+00 1.97E+02 3.06E+01 5.35E-01 

1.38E+01 Annual dis. conta. qt (based on sediment yield)(g): O.WE+00 6.49E +02 5.09E + 02 

t r. .I+ ” ‘,Annual I , , ,  dis. conta. qt (based on runoff) (g): o.WE+W 3.27E+03 5.09E + 02 9.17E+O0 



... 

Nu. Cnr nP- Run* OY 148E-02 
Nu.CoKhQYP.IM4rm 148EOJ 

2.osE45 hr COK hQYI .I m. L k t m u w a W  

. 
1.89Ho5 9.68E-01 0.OoHQ) ~ m c T  

lPHo5 2.c2E-01 o.oom00 M U U s m w P A I  I 

G O  131EIOl 
D E  4 TIEIOO 
E-F 4 45E-01 
SSOD OOOEIOO 

W 206 6 2  8.8- 9.71E-05 7 2 3 3 3  
Gc 1 . x m  306E44 D E  7 5  11.1 13.9 3 M m  3.MM5 3 . 1 3 3 3  
D O  1.79E-02 3.86E44 E-F 0.7 1.6 1.1 1.5 3 . 0 1 W  33OE-06 3.4OE-04 
E-E 1.78E-02 3.96E44 SSOD 66.6 0.00H00 0.- 0.00H00 
YaX 1.79E-02 3.96E44 

TOTAL 1.24E-01 

1.6OE01 7.87E45 
SdlE-05 zm45 
s.42E46 zm46 
O.o0!300 0.- 

Imd cant. .I m. Lh 0.48E.Ca I TOTAL I 1.83EIOl 223E-04 l.loE-04 

NO 6 BjE-03 YES 
YES O O O E 4 0  
YES 0 OOEIOO YES 

VES 
YES 
YES 
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FEMP-OSIU4 DRAFI' 
June 23. 1994 

CHEMICAL: BENZENE BASELINE 
~~ 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tDnne/yr): 

9.36E+00 

1.01 E + 02 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

1.98E43 

1.86E-02 

8.03E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

8.94E-05 

4.30E-01 

1.86E+01 

7.03E + 00 

SUBBASIN WPA 

4.21 E+ 00 

9.1 1E+W 

0.00E+00 

O.WE+W 

O.WE+W 

0.00E+00 

0.00E+00 

0.00E+00 , 
O.00E + 00 

SUBBASIN 57U 

4.44E + 00 

1.07E+01 

0.00E+00 

O.WE t 00 

O.WE+W 

1.99E+05 

3.34E + 06 

O.WE + 00 

0.00E+00 

0.00Et00 

O.00E + 00 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol 

0.00E+00 

O.WE + 00 

O.OOE+W 

1.23E+05 

2.06E + 06 

O.WE + 00 

O.OOE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E + 01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E t 00 4.30E4 0.00E+00 O.OOE+W 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 3.41 E43 O.OOE+W 0.00E+00 

Annual adsorbed contaminant quantity (g): OBOE + 00 1.12E-02 0.00E+00 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E+W 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31 E+06 

DISSOLVED : 

e 0.00E+00 O.OOE + 00 Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 2.01 E-OS 

Single storm dissolved-contaminant quantity PQi (9): O.OOE+ 00 4.03E-01 0.00E+00 O.WE + 00 

O.WE+W O.OOE + 00 Annual dis. &ti. $ (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): O.WE + 00 6.68E + 00 O.WE+W O.WE+W 

S, : . 
O.OOE+ 00 1.33E+00 

PGH\OU-S-RNMI-%-~W-1UuDcu). 19W9- Page 3 



FEW-OSRI4 DRAFT 
June23. 19% 

428 0 
31 0 

160 mRaQ7) 3490 
3580 160 OSTA100(RaQ7l 

8.88E-04 
69650.2 8 88E-04 

yax 6.96E-02 8 88E-04 

3.1sE-03 
3.18E-01 

5.75E-02 
5.77EOJ 

C-S m0ru.a S H U . . . ~  mdw.d  X.IW.W y.. UE- - hml- hoa ha- haDt.0 urp mlrLpcdW 
.slA5la (P) m-Yl 

25.2 O.ooE400 O.mE400 0.mEia Go 206 
D E  7.5 11.1 13.9 1 2 8 M l  1.41Eo1 l.ZX-02 
E-F 0.7 1.6 1.1 1.5 1.OZE-02 l . l lEo5 l.lsE-03 
SSOD W.6 O.WE+OO 0.- 0.- 

TOTAL 1.38E-01 

T d  Y.n Lobo hr V w  

0.WHOo 
1.36E#l 2 1  ssoo O.WE*Oo 1.OBEIOO 

0.00I3a . 0.WEIQO 
1.65604 8.16E-05 
1.31E-05 6.46606 
O.OO.900 O.ooE400 

TOTAL 1.47E41 1.78E-04 8.8lEo5 

YES 0.OOhOO YES 50580 
YES O.OOE#J 
NO l.llE-02 YES 

YES 
m 
YES 

I I I 
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FEMp-05RI-4 DRAFT 
June 23. 1994 

’ CHEMICAL: BROMODICHLOROMETH BASELINE 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

2.22E + 00 Single storm event sediment yield Y (S)e (tonne): 9.36E+ 00 421E+W 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+W l.WE+Ol 1.1 1 E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W o.WE+W O.WE+W 3.39E-03 

Single storm adsorbed contaminant quantity Pxi (g): O.WE+ 00 o.WE+W O.WE+W 7.51 E-03 

1.26E-01 Annual adsorbed contaminant quantity (g): O.WE+W o.WE+W O.WE+OO 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.7OE + 05 1.20E+05 1.995+05 

2.78E+06 2.WE+06 3.34E + 06 

1.23E+05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): O.WE+ 00 O.WE+W O.WE+W 2.65E44 

Single storm dissolved contaminant quant i  PQi (9): O.OOE+OO O.WE+W 0.WE+00 9.24E-01 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 O.WE+W o.WE+W 1.55E+01 

Annual dis. conta. qt (based on runoff) (9): O.WE+W O.WE+W O.WE+W 1.54E+01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+W 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 O.OOE + 00 O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity Pxi (e): O.OOE+ 00 O.WE+W O.WE+W O.WE+W 

O.WE + 00 O.WE+w O.WE+W Annual adsorbed contaminant quantity (e): O.WE+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E+07 

4.49E + 05 3.68E + 05 

7.47E+06 6.31 E+06 

DISSOLVED : 

O.WE + 00 O.WE+W Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (8): O.WE + 00 O.OOE+ 00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W O.OOE + 00 O.WE+W O.WE+W 

YArinual dis. conta. qt (based on runoff) (g): O.OOE + 00 O.OOE + W O.WE+W O.WE+W 

O.OOE+ 00 O.OOE + 00 

. -  
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-: BROYOYEWANE 

Gc 
D D  
E-E 
Max: 

OROUTI 
e 7 5  
W A 7 S W S )  

GD 20.6 252 0.00Ea 0.00H00 0.O0Ea 
o.mEm 0.rnEIOO D E  7.5 11.1 13.9 o.wmo o . 0 0 ~ a  o.mEa 
o.mE+00 0.wEa E- F 0.7 1.6 1.1 1.5 0.00~400 o.mE+oo 0.00~100 
o.mE+oo 0.00E*00 SSOD 56.6 0.0M100 O.OoE*#) 0.O0EIOO 
o.mEm O.WE*OO 

TOTAL O.OoHa0 

1.0 W R c r W I  3900 
30.0 QSTAlWRcrW) 428 0 
31.0 

16.0 W R W )  3490 
16.0 OSfAlOO(R-) 3580 

m Car k Wq. R m  a QLR 000EIOO 
Car mQLR P w  Rm 0 m E m  

laLCalhOY).lEfl h . l l l v l l d l  B 75E41 

2 71E.m -caw. a m. Lr* 

61.01 

G D  o mEm OOOE+OO o mhQo 
D E  o mEm OOOE400 O W E 4 0 0  
E-F o mE- O W 5 0 0  OQQHQO 
SSOD o m ~ a  OOOEIOO 0 mEI00 
TOTAL o m ~ m  O O O E ~  OoofI00 

I 

o m E a  YES 0 WEIOO YES -580 
YES 0 WE- 
YES 0 WE40 YES 

O.mEm YES o.OoHa0 
o.mEm YES 0 . 0 ~ 1 0 0  
o.mEm YES 0 . 0 ~ 1 0 0  

YES 
YES 
YES 
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FEMP-OSRM DRAFT 
June 23. 1994 

CHEMICAL BROMOMETHANE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

SEDIMENT IN THE RUNOR: 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+W 1.07E+01 i . l lE+Oi 

9.36E + 00 4.21 E +  00 4.44E + 00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quanMy Pxi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) @): 

0.00E+00 

0.00E+00 

O.WE+OO 

O.OOE + 00 

1.2OE+05 

2.00E + 06 

0.WE+00 

O.WE+W, 

O.OOE + 00 

O.WE+W 

O.OOE+ 00 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+ 00 

O.OOE+ 00 

O.WE+W 

O.WE+W 

O.WE+W 

OBOE + 00 

1.23E+05 

2.06E +06 

O.WE+W 

O.00E + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+00 

2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (g): O.OOE + 00 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E +05 

DlSSOLMD : 

Single storm dissolved contaminant c0nc.b (mg/l): 

Single storm dissolved contarninant quantity Poi (9): 

Annual disiynta. qt .(based on sediment yield)@): 

Annual di;. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE + 00 
I *,. . . . 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 8.69E+01 9.56E + 00 

1.17E + 01 3.33E+02 5.19E + 01 

1.72E-02 O.WE+W 0.00E+00 

1.37E-01 O.WE+W 0.00E+00 

4.50E-01 O.00E + 00 0.00E+00 

7.06E + 05 

1 .17E + 07 

8.66E-03 

1.73E + 02 

4.49E + 05 3.68E+05 

7.47E + 06 6.31E+06 

O.WE+00 O.WE+W 

0.00E+00 0.00E+00 

5.70E + 02 O.WE+W 0.00E+W 

2.87E + 03 O.OOE+W O.WE+00 
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FEMP-OSRI-4 DRAFT 

Gc 
D D  
E-E 
M U  

June23. 19% 

C D  206 252 4 m z u 3  53E-m 3esE-m 
9 WE44 2 34E-05 D E  7 5  11 1 13.9 17- lS5E-06 177.E-04 
9 M E 4 4  2 34E-05 E-F 0 7  1 6  11 1 5  166E-m 1KE-07 117E05 
9 M E 4 4  2 34E-05 SSOD 566 O O O E 4 0 0 0 ~  O O O l 3 0 0  
9 M E 4 4  2 34E-OS TOTAL 6 82E-03 

OWE- O W E 4 0  434E104 128E-01 OWE40 OROUTI 
e 7 5  

sh581 O W E 4 0  OWE- 449E45 906E-01 OWE*oo OSTA7W75) 
sIIM82 OWE* OWE+a0 3 6 8 E 6  435E-01 O O O h o o  

Vo*lar ita v o ( u  OROUT2 
carb.lld-- w e a d  Dnsdvmd wamdah. w.STAB0 

YnSUI OSTAEE(SSOD1) nn. cmc. lmpnl C O K ~ 9 l  

m560 492E-06 237E-02 117604 
sIes70 OWE+oo OoOE*oo OWHOO WMDY 

Sl1sB(1 5816582 0WE+Oo OWEIOO OrnEI(K1 
ab575 00~100 OOOEIOO ommca QOMA(AVG) 

an* yral R m r  uon 
Avo Car h P- Run .( OYI 
AvpCarn awl 8 14E46 

8 llE-05 

349.0- 

1.03E47 

T a d  Y a s  Lohp P a  V u  

Told T a u  y.u T U -  
Cross mas  -hS Di.blMdk1 
& d m  Lo.6npIgl bmhsww v.r 0 

Y.r COK hP- Run d DllR 
yn. Car n DllR .I P.ddy.Rrn 

).r Ear hOY( a Elf. h im d) 

813E-04 
816E-05 

1 ME44 

C D  7 ZlE-01 
D E  2 63E-01 
E-F 2 45E-02 
SSOD OOOEIOO 

8.78E-06 4.33E-06 
3.zoE-06 1.58E-06 
2.98E-07 1.47E-07 
O.oMI00 0.CQEIO 

Imd COK. m. Lir 5.8PE-M TOTAL I 1.OIEIOO l.ZJE-05 6.05E-06 

YES 3 81E-04 YES - 
-70 0WE*00 YES 0 OOEIOO YES 1 
sID575 OWE40 YES 0 W E 4 0  YES -I O.WE40 YES O.WE+m 

0.WEao YES o.ME*oo 
o.mE+m YES o.wmo 

YES 
Y€s 
YES 

~~ 
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FEMP-OSRI4 DRAFr 
June23. 19% 

e CHEMICAL: CARBON DISULFIDE BASELINE 

SUBBASIN !j60 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.llE+00 1.07E+01 1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.17E-04 O.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): 1.10E-03 O.WE+W O.WE+OO O.WE+W 

Annual adsorbed contaminant quantity @): 4.75E-02 O.WE+W O.WE+W O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 1.70E t 05 1.ME+05 1.99E+05 1.23E+05 

Annual runoff volume (cf): 2.78E t 06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 4.92E-06 O.WE+W O.WE+W O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 2.37E-02 0.00E+W o.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): 1.03E+00 O.WE+W o.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) (9): 3.87E-01 O.WE+W 0.WE+00 O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+00 8.69Et01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 4.20E-03 0.00Etw 0.WEtW 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 3.33E-02 O.OOE + 00 O.WE+W 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.1 OE-01 O.WE+OO O.WE+W 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

4.34E t 04 

7.13E + 05 

7.06E t 05 

1.17E t 07 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

O.WE+OO O.WE+W Single storm dissolved contaminant conc.Ce (mg/l): O.OOE +OO 1 .ME44 

Single storm dissolved contaminant quantity Poi (9): 0.00E+00 3.66E+ 00 O.WE+w O.WE+W 

Annual dis.-cbnt&”qt (based on sediment yield)@): O.00E +00 1.21E+01 0.00E+m O.WE+W 

Annual dis. conta. qt (based on runoff) (9): O.OOE t 00 6.06E + 01 O.WE+W O.WE+W 

<:r is’ 

- 
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FEMP-OSRM DRAFT 

Gc 
D D  
E-E 
Mnx 

J e 2 3 .  19 f &.ass, ’ 

C D  20.6 25.2 0.00hoo 0.oOEIOO O.OOE100 
O.OOE40 O.WE40 DE 7.5 11.1 13.9 5.86EOl 642E01 5.- 
3.18E-01 4.98E-03 E-F 0 7  1.6 1.1 1.5 4.64E-02 S.OBE-05 524E-W 
3.18E-01 4.98E-03 SSOD 56.6 0.OoEIOO 0.WEIOO 0 . 0 0 E ~  
3.18E-01 4.98E-03 

TOTAL 6 JJE-01 

16.0 WRolan) 
16.0 I QSTAlOO(R&7) 358.0 

U u  Ca h P.ddlr Ru, 1 QR 
It.r Car h OYP .I P.ddlrRm 

262E-01 
263E-02 

k S o K h O Y P  & U l . h . l m n d l  2 17E-M 

-car. am. Lnr 6 =E45 

W . 0  *’.O I 

C D  0 O O E a  O#HcoO OOOEMO 
DE 6 20E101 7.56E01 3 72E-04 
E-F 1 9 1 E 4 0  5.w-05 295E-05 
SSOD OWEIOO 0 WEIOO 0 WE+OO 
TOTAL 669E101 8 15E-04 4 02E-04 

1 

O.WEIOO YES 0 WEIOO YES 

NO 
S t 6 7 0  OWE40 YES 0 WE40  - I  St675  1.21E-03 NO 5 07E-02 

0.WE100 YES 0.WEIOO 
0.WE100 YES 0.WEIOO 
O.WE*O YES 0.WEIOO 

I I I 1 
Page 2 
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FEMP-OSRI4 DRAFT 
June 23. 1994 

CHEMICAL: CHLOROFORM BASELINE 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+OO 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (g): O.OOE+OO 

Annual adsorbed contaminant quantity (g): 0.00 E + 00 

SURFACE WATER RUNOW 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E +05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi @): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

e 
SUBBASIN W A  SUBBASIN !TO SUBBASIN 515 

2.22E + 00 4.21 E + 00 4.44E+ 00 
9.1 l E +  00 1.07E+ 01 l.llE+Ol 

0.00E+00 O.WE+W 1.90E-02 

0.00E+00 O.WE+W 4.21E-02 

O.00E + 00 O.WE+W 7.04E-01 

1.20E+05 1.99E+05 1.23E+05 

2.WE+06 3.34E+06 2.06E + 06 

O.OOE + 00 O.WE+W 1.21E-W 

0.00E+00 O.WE+W 4.22E+00 

O.OOE+ 00 

0.00E+00 

O.WE+W 

O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

O.WE+W O.WE+W Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 3.15E-03 

Single storm adsorbed contaminant quantity PXi (e): O.OOE+00 2.49E-02 O.WE + 00 0.00E+00 

Annual adsorbed contaminant quantity (g): O.OOE+ 00 8.22E-02 O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E+ 05 

7.06E+05 

1.17E+ 07 

4.49E +05 3.68E+05 

7.47E+06 6.31 E+ 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+OO 2.13E44 0.00E+W O.WE+W 

Single storm dissolved contaminant quant i  PQi (g): 0.00E+00 4.26E+00 O.WE+W O.WE+00 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+OO 1.40E+01 O.OOE+ 00 O.WE+W 

Ann4alidis;conta. qt (based on runoff) (9): O.OOE+ 00 7.07E+01 O.WE+W O.WE+W 
, _  



FEhP-05RI-4 DRAFT 

~ 

YVW crar 
c8Dssrebon -e-.. m-b Mon 

wrrlr(un rrrr-1 

G O  
Gc 9 l5EIOO 264E-02 D E  
D D  9 l S E 0 0  2 ME-02 E- F 
€-E 9 l S E m  2 ME-02 S O D  

TOTAL 
Mar 9 lSEM0 2 ME-02 

June 2 3 . 1 9 8  ~~~ . 

i 

~ ~~ 

xolw..o( xdu. .o(  U L ~ L W L  xmru.n( ya m.ch cr 
honsIh560 hon h w p M 7 s  mtmo Mq m - w r d ( r p O  

L U ? O  o o r h )  

206 252 464E+Ol 5 3 M p 2  3.MEcq) 
7 5  11 1 13 9 17#301 lBbE-02 1T3hoo 
0 7  1 6  1 1  1 5  l e J H a 0  211503 218E-01 

566 743HoQ 814E-03 441E-01 

7 5EMl 

0O.uL: YRHYLENE CHLORIDE 

0 R . I y r a i R I V M  Upn 

349 0 
J Y I O  

To(* U n s  L D m p  Pn V e x  

A.o Car h P.dq. Urn* 011 8 40E-01 
ArOCarnOllR 843E-02 

Y.r Car h C- Urn* 011 756EIOO 
Y . r C o n r h 0 1 R . L C . d q . h m  759E-01 

2 ME93 

IrrmlCar*OT.L.* 0 llE-01 

1.r Car h OIR 1 OT. U W ( M  -1 

lmd T b l l  yu 1111- 
Crar Y", -adh@ Dldht.dh4 
&cllnn LO.dng(g1 yolmr W*) Yaw 

C D  6 WE103 8 32E-02 4 lOE42 
D E  2 SOEM3 3 04E-02 1 SoE-02 
E-F 2 43EM2 Z M - 0 3  146EQJ 
S O D  207EM2 252E-03 1.24E-03 

TOTAL 978EM3 11BE-01 5 87E-02 

S1D560 4.58E-02 NO 3 7 8 E W  NO 

-75 OWE43 YES O.WE100 YES 
-70 1 2.12E-03 NO 2.12E100 

O.WE+QO YES 0.00€+00 
1.03E-03 NO 4.41E-01 
O.WE+QO YES 0.WEcq) 

YES 
YES 
YES 
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FEMP-OSRM DRAFT 
June 23. 1991 

CHEMICAL: METHYLENE CHLORIDE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.32E-01 8.04E-04 6.60E43 O.WE+00 

Single storm adsorbed contaminant quantity PXi @): 1.24E+00 3.38E-03 2.93E-02 O.WE+W 

O.WE+W 2.57E-02 2.64E41 Annual adsorbed contaminant quantity @): 5.35E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E+O5 1.23E+05 

2.78E+06 2.WE+06 3.34E+06 2.06E + 06 

DISSOLVED: 

Single storm dissolved contaminant conc.(=e (mg/l): 4.58E-02 2.87E-04 2.12Ea O.WE+W 

Single storm dissolved contaminant quantity PQi (9): 2.20E+02 9.75E-01 1.19E +01 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 9.53E+03 7.40E+00 1.07E +02 O.WE+OO 

Annual dis. conta. qt (based on runoff) (9): 3.60E + 03 1.63E + 01 2.WE+02 O.WE+W 
a 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+00 8.69E+01 9.565 + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED: 

O.WE+W 

2.41 E61 O.WE+W 

Annual adsorbed contaminant quantity (9): O.00E + 00 2.10E-01 4.01E+ 00 O.WE+W 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 8.04E-03 2.77E-03 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 6.37E-02 

SURFACE WATER RUNOW 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

7.06E+05 

1.17E + 07 

3.68E+05 

6.31 E+06 

DISSOLVED : 

OBOE + 00 e Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+OO 2.86E-03 1.03E-03 

Single storm dissolved contaminant quantity Poi (g): O.OOE + 00 5.71E+01 1.31 E +01 

Annual dis. anta. qt (based on sediment yield)@): O.OOE+ 00 1 .@E + 02 2.1 8E+ 02 O.WE+W 

O.WE+W Annual dis. conta. qt (based on runoff) (9): 0.00E+00 9.47E+02 2.18E + 02 

.: i$n\vu+-R&m-w-m~m, 19~9:- Page 3 



F€MP-OSRI-l DRAFT 
June 23. 19% 

... 

0.00500 0.aOHQ) 0.00H00 

0 . 0 0 W  0 . W W  0.00H00 
0.00500 0.aOHQ) o.OoHQ0 

0 . 0 0 ~  o.oowo 0.00~00 

SA560 0.00E40 YES 0 WE400 YES -540 

-75 o.mEua YES 0 ME- YES s b 5 8 2  
86570  I 0.00E100 YES 0 WEIOO YES I m 5 ~ l  

0.00HQO YES o.ooE+Q) 

0.OOEIOO YES O.00ElOO 
o.mE+oo YES o.m~+oo 

YES 
YES 
YES 
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FEMP-OSRl4 DRAFT 
June23. 1994 

CHEMICAL SP/RENE BASELINE 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1 .O1 E+02 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

4.21E+W 4.44E+00 2.22E + 00 

9.11E+00 1.07E+01 1.1 1E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): 0.00 E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.OOE+OO 

0.00E+00 

0.00E+00 

O.OOE+OO 

0.00E+00 0.00E+00 0.00E+00 

0.00E+W O.WE+W O.00E + 00 

O.OOE+ 00 O.00E + 00 O.OOE+00 

1.20E+05 1.99E+05 1.23E+05 

2.00E + 06 3.34E + 06 206E+06 

OBOE + 00 

O.OOE + 00 

0.00E+00 O.OOE+W 0 
O.WE+W 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y (S)e (tonne): 5.10E +00 7.92E+ 00 8.69E+01 9.SE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+Ol 1.17E + 01 3.33E + 02 5.19E + 01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(rng/kg): O.OOE +00 4.64E-03 o.OOE+00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 3.67E-02 0.00E+00 O.WE+W 

.0.00E+00 0.00E+W Annual adsorbed contaminant quantity (9): O.OOE+OO 1.21E-01 

SURFACE WATER RUNOR. 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

7.06E+05 

1.17E + 07 

4.49E+05 

7.47E + 06 

3.68E + 05 

6.31 E+ 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+OO 3.29E-05 O.00E + 00 O.WE+W 

Single storm dissolved contaminant quantity PQi (g): O.OOE+ 00 6.57E-01 O.WE+w O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 2.17E+ 00 O.OOE+W O.WE+W 

O.WE+W O m €  + 00 Annual dis. conta. qt (based on runoff) (g): O.00E + 00 1.09E+01 

“>.2;6, ’ b A P G H \ O U - S - R l W l - W - W  20.19W92Qm Page 3 000837 i .. 
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CHEMICAL' ~RACHLOROETHENE BASELINE 

SUBBASIN 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanw PXi @): 

Annual adsorbed contaminant quantity @): 

3.46E-03 

3.23E-02 

1.40E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.G (mg/l): 

Single storm dissolved contaminant quantity Poi @): 

Annual dis. anta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

6.21E-05 

2.99E-01 

1.29E+01 

4.88E + 00 

SUBBASIN W A  SUBBASlN 510 SUBBASIN 515 

4.21E+00 4.44E + 00 2.22E + 00 

9.1 1E+W 1.07E+01 1.1 1E+01 

O.OOE+W O.WE+W 0.00E+00 

O.OOE + 00 O.OOE 4 00 O.00E + 00 

o.WE+OO 0.00E+00 0.00E+00 

1.20E+05 1.99E+05 1.23E+05 

2.00E+06 3.34E + 06 206E+06 

0.00E+00 O.WE+W O.WE+W 

0.00E+00 0.00E+00 0.00E+W 

O.WE+W 

O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E+01 9.SE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): O.OOE +00 1.25E-01 6.54E-W 2.74E-03 

Single storm adsorbed contaminant quantity Pxi @): O.OOE+OO 9.93E-01 5.69502 2.62E42 

Annual adsorbed contaminant quantity @): O.WE + 00 3.27E + 00 9.46E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E+M 

7.47E + 06 

DISSOLVED : 

Single storm dissolved contarninant conc.Ce (mg/l): O.WE+OO 2.34E43 1.28E45 

Single storm dissolved contaminant quantity Poi (g): 0.00E+00 46% + 01 1.63E41 

2.70E+ 00 Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 1.54E+02 

2.70E+00 Annual dis: wnd.  qt (based on runoff) (e): 7.75E + 02 O.WE+W 

6.76E41 

3.68E+05 

6.31E+06 
c 

5.65E.01 
5-42E45 e 
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TOTAL 203E41 2 47E.04 l Z E - 0 4  



FEW-0SRI-I DRAFT' 
June 23, 1994 

. .  

CHEMICAL: TRICHLOROETHENE BASELINE 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E +02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX @): 

Annual adsorbed contaminant quantity (9): 

2.94E-03 

2.75E-02 

i.19E + 00 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

5.27E-05 

2.54E-01 

l.lOE+Ol 

Annual dis. conta. qt (based on runoff) (a): 4.14E + 00 

a 
SUBBASIN WPA SUBBASIN 570 SUBBASIN !575 

2.22E + 00 

l . l lE+Oi 

4.21E+00 4.44E + 00 

9.1 1 E + 00 1.07E + 01 

2.24E-03 0.00E+00 0.00E+00 

9.43E-03 0.00E+00 O.OOE + 00 

7.1 6E-02 0.00E+00 O.OOE+W 

1.20E + 05 1.99E+05 1.23E+05 

2.00E+06 3.34E + 06 2.06E + 06 

O.WE+W 

O.OOE+ 00 

4.20Ee 0.00E+00 

1.43E-01 0.00E+00 

1.08E+00 

2.38E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 2.71E + 00 O.00E + 00 1.81 E-03 

Single storm adsorbed contaminant quantity Pxi (9): 0.00Ei00 2.15E +01 0.00E+00 1.73E-02 

Annual adsorbed contaminant quantity @): O.OOE+OO 7.08E+01 0.00E+00 4.48E41 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E + 05 

7.06E + 05 

1.17E+ 07 

4.49E+05 3.68€+05 

7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE +00 5.06E-02 O.OOE+00 3.59E.05 

Single storm dissolved contaminant quantity PQi @): 0 OOE + 00 1.01E+03 O.OOE+W 3.74E-01 @ 
Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 3.33E+03 O.WE+w 9.66E + 00 

Annual dis. conta. qt (based on runoff) @): O.OOE+OO 1.68E+W 0.00€+00 6.41E+ 00 

PGH\OU-5-RNMI-QeNuDc 20.1994 9% Page 3 
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FEMP-05RI4 DRAFT 
lune23. 19% 

e CHEMICAL: 2,QDICHLOROPHENOL BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOR. 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21 E + 00 4.44E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.1 1 E+ 00 1.07E+01 l . l l E + O l  

ADSORBED: 

Single storm adsorbed Contaminant conc. Cs(mg/kg): O.OOE+ 00 O.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): O.00E + 00 0.00E+00 o.WE+W O.WE+W 

Annual adsorbed contaminant quantity @): 0.00Ei00 0.00E+00 o.WE+W O.WE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E+05 1.23E+05 

2.78E+06 2.00E+06 3.34E + 06 206E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.h (mg/l): O.OOE+ 00 O.WE+W O.wE+W O.WE+W 

Single storm dissolved contaminant quantity PQi @): 0.00E+00 O.OOE+ 00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 0.00E+00 O.WE+W 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 O.OOE+ 00 O.WE+W 

~~ ~ ~~ ~ ~ ~~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.SE + 00 Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+O1 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): O.OOE+ 00 1.60E-02 O.WE+00 O.WE+OO 

Single storm adsorbed contaminant quantity Pxi (9): O.OOE+00 1.27E-01 O.00E + 00 O.WE+w 

Annual adsorbed contaminant quantity (9): O.OOE+ 00 4.18E-01 O.OOE + 00 O.WE+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (d): 

4.34E + 04 

7.13E+05 

7.06E+05 

1.17E +07 

4.49E+05 3.68E+05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+00 1 AOE-04 O.WE+W O.WE+w 

Single storm dissolved contaminant quantity POI (9): O.OOE + 00 3.60E+ 00 O.WE+W O.WE+OO 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 1.18E+01 O.WE+W 

,,Annual dis. conta. qt (based on runoff) @): O.00E + 00 5.96E+Ol O.WE+W O.WE+w \.,’+ 

0 
O.WE+W . 
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FEMP-OSRI-4 DRAF? 
June 23. 19% 

. .  

CHEMICAL: ' 2.4-DINITRUTOLUENE BASELINE 

SUBBASIN 560 

SEDIMEHT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E + 02 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21E+00 4,44E+ 00 2.22E+00 

1.1 1 E+01 9.1 1E+W 1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 

Single storm adsorbed contaminant quantity Pxi (g): 0.00E+00 

Annual adsorbed contaminant quantity (g): O.OOE + 00 

SURFACE WATER RUNOF. 

Single storm runoff volume (d): 

'Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/I): 

Single storm dissolved contaminant quantity Poi (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

O.OOE+00 

0.00E+00 

O.OOE+ 00 

O.OOE+OO 

0.00E+00 O.mE + 00 O.00E + 00 

0.00E+00 0.00E+00 O.WE+W 

0.00E+00 O.OOE + 00 0.00E+00 

1.20E+05 1.99E+05 1.23E+05 

2.00E+06 3.34E+06 2.06E + 06 

O.OoE+OO 0.00E+00 O.WE+W 

0.00E+00 O.OOE + 00 O.WE+W 

0.00E+00 O.OOE+ 00 a O.WE+W 
- 

O.OOE + 00 0.00E+00 O.00E + 00 

SUBBASIN 580 SUBWIN PDAR SUBBASlN 581 SUBBASIN562 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E + 01 9.SE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): OBOE +00 6.86E-03 O.OOE+W 0.00E+00 

O.00E + 00 

Annual adsorbed contaminant quantity (g): O.OOE + 00 1.79E-01 0.00E+W O.OOE+00 

O.00E + 00 Single storm adsorbed contaminant quantity PX (9): 0.00E+00 5.44E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

7.06E+05 

1.1 7E + 07 

4.49E+05 3.68E+05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE + 00 4.56E-04 O.OOE+ 00 O.OOE+ 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 9.13E+ 00 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.WE+00 3.01E+01 O.OE + 00 0.00E+00 

Annua!dis. cpnta. qt (based on runoff) (e): 0.00E+00 1.51 E+ 02 O.WE+W O.WE+OO >.&><.?.  . x :  

Page 3 00084s 
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FEMP-OSRI4 DRAFT 
June 23. 19% 

e CHEMICAL 26-DINJTROTOLUENE Baseline 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 9 5  SUBBASlN !XO 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi @): 

Annual adsorbed contaminant quantity (e): 

SURFACE WATER RUNOR: 

Single storm runoff volume (a): 

Annual runoff volume (a): 

DISSOLVED : 

Single storm dissolved contaminant conc.03 (mg/l): 

Single storm dissolved contaminant quantity POI @): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

9.36E+ 00 
1.01 E + 02 

o.WE+W 

o.WE+W 

o.WE+W 

1.70E+05 

2.78E+06 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

4.21E + W 

9.1 lE+ 00 

o.WE+W 

O.WE+W 

O.OOE + 00 

120E+05 

2.wE+06 

O.WE+W 

o.WE+W 

o.WE+W 

O.WE+W 

4.44E + 00 

1.07E+01 

O.OOE+ 00 

O.WE + 00 

O.WE+OO 

1.99E+05 

3.34E + 06 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

2.22E + 00 

1.1 1 E + O i  

O.WE+W 

O.WE+W 

SUBBASIN 582 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

9.56E + 00 Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E + 00 8.69E+01 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+O1 3.33E t 02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 3.14E-04 O.WE + 00 O.WE+W 

Single storm adsorbed contaminant quantity Pxi (g): O.WE+ 00 2.49E-03 O.WE+W o.WE+W 

Annual adsorbed contaminant quantity (g): O.WE+W 8.19E-03 O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E + 07 

4.49E+05 

7.47E + 06 

3.68E + 05 

6.31E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 1 .WE- O.WE+W O.WE+W 

O.WE+W O.WE+W Single storm dissolved contaminant quantity Poi (9): O.WE+W 2.09E-01 

O.WE+W O.WE+w Annual dis. conta. qt (based on sediment yield)@): 6.88E-01 

Annual dis. conta. qt (based on runoff) (9): O.WE+W 3.46E+W O.WE+OO O.WE+w 

O.WE+ W 

. ( * ' > ' !  .;, ~ . 
ffin\ou-~RnD-ol-9b-~ 20.1994 9:ZQm Page 3 
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CHEMICAL: 2CHLOROPHENOL Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (e): 

Annual adsorbed contaminant quantity (e): 

7.1 1E-03 

6.66E42 

2.88E+W 

SURFACE WATER RUN- 

Single storm runoff volume (&): 

Annual runoff volume ( c f ) :  

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)&): 

Annual dis. conta. qt (based on runoff) (9): 

3.11E-04 

1 .=E + 00 

6.49E+01 

2.45E+01 

SUBBASIN WPA 

O.WE+W 

O.OOE + 00 
O.WE+ 00 
O.WE+W 

e 
SUBBASIN 510 SUBBASIN 575 

4.44E+ 00 2.22E + 00 

1.07E + 01 1.1 1E+01 

O.WE+W 0.WE+00 

O.WE+W O.00E + 00 

O.WE+W 0.WE+00 

O.WE+W O.WE+W 

0.00E+00 O.WE+W 

O.WE+W 

O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9S6E + 00 

5.19E+01 Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W O.WE + 00 O.WE+W O.00E + 00 

Single storm adsorbed contaminant quant i  PX @): O.WE+ 00 O.WE+W OBOE + 00 OBOE + 00 

Annual adsorbed contaminant quanWy @): O.WE+W O.WE+W O.WE+W O.WE+W 

SURFACE WATER RUNOFF. 

Single storm runoff volume (13): 

Annual runoff volume ( c f ) :  

4.34E + 04 

7.13E+05 

7.06E +05 

1.17E+ 07 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 O.00E + 00 O.WE+W O.WE+W 

Single storm dissolved contaminant quantity POI (e): 

Annual dis. conta. qt (based on sediment yield)@): 

O.WE+ 00 

O.WE+W 
a+-'-'( =. .. ';t 

OBOE + 00 

O.WE+W O.WE+W O.WE+W 
- 

O.WE+W 0 O.WE+W 

Annual dis. conta. qt (based on runoff) (e): O.WE+W 0.WE+00 O.00E + 00 O.WE+00 
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FEMP-OSRI4 DRAm 
June 23, 19% 

1.13E44 5.59E-05 
4.12E-05 2.03E-05 
3.85E-06 1.9OE-06 
0.WEal O.WE100 

SILdbO 6.3335 No 4.92503 YES 
-70 O.OOE100 YES O.WE100 
-15 0.WE100 YES O.WE100 YES 

O.OOE+OO YES O.WEc00 
OWE100 YES 0.WEIOO 
0.WE100 YES 0.WEIOO 

YES 
YES 
YES 



FEMP-05RI-J DRAFT 
June 23. 1991 

I . .  :. - .- c _-, !a j;,  ' 3.. 
, _. ~ , /f (7, .- 

CHEMICAL: -3,3'-DICHLOROBENZIDIN Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+W 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+W 1.07E+01 1.1 1 E+ 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.33E-02 o.WE+W O.WE.+ 00 O.WE+W 

O.WE+W Single fstorm adsorbed contaminant quantity PX (e): 

Annual adsorbed contaminant quantity (a): 1.35E+dl O.WE+W O.WE+W O.WE+W 

O.WE+W O.WE+W 3.12E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runotf volume (d): 

1.70E+05 1.2OE+05 1.99E+05 1.23E+05 

2.78E+06 2.00E + 06 3.34E + 06 2.06E+06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 6.35E-05 O.WE+W O.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (9): 3.06E-01 O.00E + 00 O.OOE+ 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 1.32E+01 O.WE+W O.WE+W o.WE+W 

Annual dis. conta. qt (based on runoff) (g): 4.99E + 00 O.WE+W O.WE+W O.WE+W a 
SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF. 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E + 00 8.69E + 01 9.56E + W 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 3.33E +02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 O.00E + 00 O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity Pxi (8): O.WE+W O.WE+W O.WE+W O.WE+00 

Annual adsorbed contarninant quantity (9): O.OOE+ 00 O.WE+ 00 O.WE+W O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31 E +06 

DISSOLVED : 

O.WE+W O.WE+W Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W O.OOE + 00 

Single storm dissolved contaminant quantity PQi (g): O.WE+ 00 O.WE+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+ 00 O.WE+W O.WE+W O.WE+00 

O.OOE + 00 O.WE + w O.WE+W Annua! d/s. conta. qt (based on runoff) (g): 

e 
O.WE+W 

.I?!-'". I .  r 
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FEMP-OSRM DRAFT 
June 23. 19% 

M u C a r h - b * O n  ZZlEMl M 
2.21EIOO D E  E-F 2 1  L Car nOl.l En. h ( r m n a k 1  

L Sad Cons. h P R  * 0 1 I m m t # I  
md cac. 4 En. L.r 1.58E-W SSOD 

2.02E-01 

16.0 WRaQ71 349 0 
16.0 I QSTAlOMRPII271 3580 

6 47EIOO 7.88E-05 3 WE45 
742Ho2 4 1SE102 

2.67E44 

Hh.- -- 
115E-04 

213- 2 I E - 0 2  
2 67-1 3 17E-01 

M U  2.67EM1 3 17E-01 

3 . w w  
3.81E-01 

oocl ndu.roL ndu.roL %L.IU..DL %dU.rol I)a Mu- 
1.cEbn h o n w  hon k o r m 7 s  mcM w moa- F d l u p n l  

a w n  (PI (sM.rl 

C D  206 252 438E-02 48OE95 357E-03 
D E  7 5  11 1 13 9 395EIOO 433E-03 383E-01 
E-F 0 7  1 6  1 1  1 5  165EM1 181E-02 187EIOO 
SSOD 566 611Ho2 67OE-01 363EMl 

TOTAL 6 3 2 W 2  

lou &m &a&# pcr v u  

5.lOE-03 2.51E-03 
S.OJE-03 4.45EQJ 
3.26E-01 1.61E-01 

L ..d Cone. h OR .I P.R Ilphs) 2.63E-02 I TOTAL I 2.79E44 3 4OE-01 1.68E-01 

441E45 YES 441E42 YES 
sa570 OOOEIOO YES 0.mEIOO 
sa575 a . 1 3 ~ ~ ~ 3  YES 3 UE-01 YES -I 0.OOEIOO YES 0.00EW 

0.OOEIOO YES 0.00EIOO 
l.ME-01 NO 3.63W1 

YES 
YES 
NO 

I 
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FEW-OSRI-4 DRAFT 
June 23. 19% 

CHEMICAL: 4-METHYLPHENOL Baseline 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+ 00 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01E+02 9.1lE+00 1.07E+01 l . l lE+Ol 
- 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity Pxi (e): 

Annual adsorbed contaminant quantity (g): 

5.76E-04 

5.39E-03 

2.33E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

4.41E-05 

2.12E41 

9.20E+00 

3.47E + 00 

O.WE+W 

O.WE+OO 

O.WE+W 

l.Q9E+05 

3.34E + 06 

1.08E-01 

2.41E-01 

4.02E + 00 

8.13E-03 

2.83E+01 

SUBBASIN 580 SUBBASlN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E +02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 6.19E-03 O.WE+W 1.23E + 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE+ 00 4.91 E-02 0.00E+00 1.17E+01 

Annual adsorbed contaminant quantity (9): 0.00E+00 1.62E-01 O.mE + 00 3.03E + 02 

SURFACE WATtR RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (rng/l): O.OOE +00 4.93E44 O.WE+W 1 .WE41 * Single storm dissolved contaminant quantity PQi (g): O.OOE+ 00 9.86E + 00 O.WE+W 1.08E+W 

Annual dis,.,conta. qt (based on sediment yield)@): O.WE+W 3.25E+ 01 O.WE+W 2.79E+04 

Anhdaidis. cbnta. ql (based on runoff) (g): O.WE+W 1.63E+02 O.OOE + 00 l.gSE+W 
., 

<-4 I. 
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FEMP-OSRI4 DRAFT 
June13. 19% 

Ye Cac. h M 4 . l m d  - 11- 
Ye Conc. hQYI d CddvsRm 116E-01 

In -. hO# dLm. Lhl.y.rr(rl OOOEIOO 
lvndCardm.Lk OmEIoo 

In M cal k CJI. d OYS (mWk#l 4 57E- 
Ilr M Car hOY d P I  (&PI 459E-04 

Croo U d U . w l  U d U  ...o( Ya Y.rW Sou X d U . d  X d U  ...L - m- kon h r m 7 5  hrM0 m b h g p r d l u p n  .- (P) m-vl 

Go 206 252 691Hoo 757503 563E-01 
D E  7 5  11  1 13 B 252EIOO 276503 244E-01 
E-F 0 7  1 6  1 1  1 5  235E-01 257Eol 2E5E-02 
SSOD 566 O o o H a o O o o H a o  0- 

TOTAL 9 66EIOO 

1Oum Lohp kr Y e w  

CD lOz503 124E-02 6 l3E-03 
D E  3 nHQ2 4 5 x 4 3  2 23E-03 
E-F 3 47EM1 4.23E.04 2 WE44 
SSOD OOOE*oo 0- 0 WEIOO 

TOTAL 143EloJ 174E-02 6 58E-03 

Arp  Ear k l m  d -  
A r p E a r k  

1.15E-01 
l.lSE-02 



FEMP-OSRI-4 DRAFT 
June23, 199;) 

CHEMICAL: QNITROANIUNE Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (e): 

2.77E-02 

2.59E-01 

1.12E + 01 

SURFACE WATER RUNOFF. 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

6.97E43 

3.35E+01 

1.45E+03 

5.48E+02 

SUBBASIN WPA 

421E+00 

9.11E+00 

0.00E+00 

0.00E+00 

0.00E+00 

1.20E+05 

2.00E+06 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

SUBBASIN 570 

4.44E+00 

1.07E+01 

0.00E+00 

0.00E+00 

0.00E+00 

1.99E+05 

3.34E + 06 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

O.OOE + 00 

SUBBASIN 575 

2.22E + 00 

1 .I 1E+01 

O.00E + 00 

0.00E+00 

O.00E + 00 

1.23E+05 

2.06E + 06 

O.OOE + 00 

0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E + 00 Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E+02 5.19E+01 

8.69E + 01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 0.00E+00 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quan t i  PX (g): 0.00E+OO 0.00E+00 O.00E + 00 O.00E + 00 

Annual adsorbed contaminant quantity (g): O.00E + 00 O.OOE+00 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOF. 

Single storm runoff volume (13): 

Annual runoff volume (d): 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E+05 

6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 0.00E+00 0.00E+00 O.OOE+ 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 0.00E+00 O.OOE+OO 0.00E+00 

Annual dis. conE.,i#’ (based on sediment yield)(g): O.WE+ 00 0.00E+00 O.OOE+00 O.00E + 00 

0.00E+00 0’38b855 O.00E + 00 Annual dis. conta. qt (based on runoff) (9): O.00E + 00 

PGH\OU-SRNMI-WUW m, 19w 9:- Page 3 



FEW-OSRM DRAFT 
June 23. 19% 

a 

I loROIJl0 . 
1B9E+o5 9.68E-01 242E46 tv7CCT 

o s T l m ( f M A I  I -70 I 2.50E-06 1.41E-02 

sUs75 7.64E-07 2.56E.03 1 2 3 5 0 5  262Eol 2-7 

428 jgoc 0 I 1.0 WRad2SI 
50.0 OSTAlJO(RaW) 
31.0 

5.82E.04 
5.e.4E-05 

2.95E-02 3.23E-05 2.41E-03 W 20.6 25.2 
1.14E-02 123E05 l.lOE.03 D E  7.5 11.1 13.9 

E-F 0.7 1.6 1.1 1.5 1.SE.03 1.69E-06 1.74E.04 
SSOD 56.6 1.SEoZ 1.69E-05 9.13E.04 

TOTAL 5.78E-02 

lam ya Mq k V . r  

2.62E-m NO 2.34E.a YES 
-70 2WE-06 YES 2.34E.03 - I  slM75 7.64E-07 YES 7.64E.04 

0.rnEIOO YES O.#)EIOO 
2.12E-M YES 9.13E.04 
1.84E-08 YES 1.81E-05 

I I I I 
Page 2 



FEMP-OSRI4 DRAFT 
June 23, 1994 

a CHEMICAL: BWU)(A)ANTHRACENE Baseline 

SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOFF. 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 421E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a @nne/yr): 1.01 E + 02 9.llE+00 1 .O7E + 01 l . l lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PIG (e): 

Annual adsorbed contaminant quantity (e): 

1.70E+ 00 

1.59E+01 

6.88E + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

1.70E+05 

2.78E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

2.62E-05 

1.26E-01 

5.45E+00 

2.06E+00 

3.99E-02 

1.68E-01 

l.2?E+00 

6.34E.07 

2.15E-03 

1.63E-02 

3.59E-02 

1.73E-01 

7.70E-01 

6.92E + 00 

2.50E-06 

1.41 E42 

1.27E-01 

2.36E-01 

5.14E-02 

1.14E-01 

1.91E+ 00 

1.23E+05 

2.06E + 06 

7.64E.07 

2.66E-03 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+Ol 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 1.28E+00 1.28E-01 1.13E-03 

Single storm adsorbed contaminant quantity PX (e): 0.00E+00 1.01E+01 1.1 1E+O1 1 .WE42 

2.79E-01 Annual adsorbed contaminant quantity (e): 0.00E+00 3.34E+01 1.85E+02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

4.34E + 04 7.06E + 05 

7.13E+ 05 1.17E + 07 

3.68E + 05 

6.31 E+ 06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 2.02E-05 2.12E-06 1 .WE48 

Single storm dissolved contaminant quantity POi (e): 0.00E+00 4.05E-01 2.7OE-02 1.92E-04 

Annual Pis.-cdnta. . *  . qt (based on sediment yield)@): O.OOE+W 1.33E+00 4.49E-01 4.96E-03 

Annual dis. conta. qt (based on runoff) (e): O.OOE+OO 6.71 E + 00 4.49E-01 3.29E-03 
c?' L 5 , 



FEMP-OSRI4 DRAFT 
June 23. 19% 

349 0 
3580 

160 @(Rad27) 
16.0 QSTAlWR-) 
61.0) 

2.08E100 
7.76E-01 
8.14E-02 
2.87E-01 

2.53E-05 1.25E-05 
9.44E-06 4.66E-06 
9.91E-07 4.89E-07 
3.49E-06 1.72E-06 

3.22E100 3.92E-05 1.93E-05 - -0 Sat675 854E-07 291E-07 YES YES 2.91E-04 8 1 54E-04 l8E-03 O.#H+OO YES 0.00E100 
1.42E-06 NO 6.oBE-M 
8.43E-09 YES 843E-06 

YES 
YES 
YES 

I 
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FEMP-OSRlil DRAFT 
June 23. 19% 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+ 00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a @nne/yr): 1.01 E +02 9.11E+00 1.07E+01 1.1 1 E +OI 
$ 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.14E+00 4.43E-02 1.41 E-01 4.68E-02 

Single storm adsorbed contaminant quantity Pxi (e): 2.00E+01 1.87E-01 6.27E-01 1 .WE41 

Annual adsorbed contaminant quantity (g): 8.67E + 02 1.42E+OO 5.63E + 00 1.73E +00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 120E+05 1.99E+05 1.23E+05 

2.78E+06 2.WE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.38E45 295E47 8.54E-07 2.91E-07 

Single storm dissolved contaminant quantrty PQi (9): 6.66E-02 1 .WE43 4.81 E-03 1.01 E-03 

1.70E-02 Annual dis. conta. qt (based on sediment yield)(g): 2.88E+ 00 7.61E-03 4.32E-02 

1.70E-02 Annual dis. conta. qt (based on runoff) (9): 1.09E+00 1 HE-02 8.07E-02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E+02 5.19E + 01 

ADSORBED 

1.23E-03 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 1.49E+ 00 

Single storm adsorbed contaminant quantity PX (g): O.OOE+ 00 1.18E+ 01 1 . n E  + 01 1.18E-02 

Annual adsorbed contaminant quantity (g): 0.00E+00 3.89E + 01 2.95E + 02 3.WE-01 

2.WE-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + W 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): O.WE+W 9.87E-06 1.42E-06 8.43E-09 

Single storm dissolved contaminant quantity POI (9): O.WE + 00 1.97E-01 1 .WE42 8.78E45 

2.27E-03 Annual dis. conta. qt (based on sediment yield)@): O.WE+W 6SOE-01 2.99E-01 

Annual dis. conta. qt (based on runoff) (g): 0.00E+00 3.27E+00 2.99E-01 1 SOE-03 
?' E.).( ,'I 
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FEMP-OSRlil DRAm 
June 23. 199; 

8.47E-M 4 18E-a 
3.1SE-06 ' 1.55E46 

1.71E-M 8.45E-07 
3 45E-07 1.70~-07 

YES 3 ME44 YES 

YES 
YES 2 89E-04 
YES ' 809E95 

YES 
YES 
YES , I I 

Page 2 
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FEMP-OSRI-4 DRAFT 
June 23. 19% 

e CHEMICAL: BEN#)(B)FUIORANTHEN Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a @nne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity Pxi (a): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (a): 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

9.36E + 00 

1.01E+02 

2.79E+ 00 

2.61 E+01 

1.13E +03 

1.70E+B 

2.78E+06 

4.63E-06 

2.23E-02 

9.64E-01 

3.64E-01 

4.21E+00 

9.1 lE+  00 

7.65E-02 

3.22E-01 

2.45E + W 

120E+05 

2.00E+06 

1.31 E47 

4.45E-04 

3.37E-03 

7.41 E-03 

4.44E + 00 

1.07E+01 

1.86E-01 

8.28E-01 

7.44E + 00 

1.99E+05 

3.34E +06 

2.89E47 

1.63E-03 

1 M E 4 2  

2.73E-02 

2.22E + 00 

1.1 1E +01 

5.06E-02 

1.12E-01 

1.88E+00 

1.23E+05 

2.06E + 06 

.8.09E-08 

2.82E-04 

a 4.71 E43 

4.71 E43 

SUBBASIN 580 SUBBASIN PDAR SUBWIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED. 

Single storm adsorbed contarninant conc. Cs(mg/kg): O.OOE+ 00 1.04E+00 3.91 E41 1.85E-03 

1 .T7E-02 Single storm adsorbed contaminant quanttty PXi (9): O.WE + 00 8.20E+00 3.40E+01 

Annual adsorbed contaminant quantity (g): O.00E + 00 2.70E+01 5.65E + 02 4.57E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 7.06E + 05 

Annual runoff volume (cf): 1.17E+07 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 1.76E-06 6.96E47 3.25E-09 

Single storm dissolved contaminant quantity Poi (9): OBOE+ 00 3.52E-02 8.85E-03 3.38E-05 @ 
Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 1.16E-01 1.47E-01 8.74E44 

Annual dis. conta. qt (based on runoff) (e): O.WE + 00 5.83E-01 1.47E-01 5.79E-04 . .  C?: '.. 

aoo8a ffiH\OU-S-RIWI-W-7lJ~ 20.19w 9:- Page 3 



FEMP-OSRM DRAFT 
June 23. 19% 

Slk560 
-70 
at675 

.. - 

t u b b r n n b s d w d -  Cnrh - -  DlU#wd 8CWalmd a h  - 
car(rgn QI QI conc. IW QI ha(m QI 

193E-06 YES 1 @Eo( YES sIk530 o # N a  YES oooE*oo YES 
151E47 YES 151E-04 YES SlLdel 270E-07 YES 116E-04 YES 
5m-08 YES 5 07E-05 YES aa58Z 7OBE-10 YES 708E-07 YES 

3,56€-06 1.76E-06 

1 .*E47 7.17606 
6.63E-07 3.27E-07 

1.34E-06 1j.m~-07 

3.6OE-02 I TOTAL I 4 . 6 9 3 1  5.71E-06 2.82E-06 

000862 



FEMP-05R.M DRAFT 
June 23. 19% 

C' f' 
2 .  

! . 1. e CHEMICAL: BENZoMFLUORANTHEN Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

2.22E + 00 

1.1 1 E + 01 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E+ 00 

Annual sediment yield Y (S)a (tonne/yr): 1.01E+02 9.11E+00 1 .O7E +01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.17E+00 0.00E+00 1.80E-01 5.90E-02 

Single storm adsorbed contaminant quantity PX (9): 2.03E+01 0.00E+00 8.02E41 1.31 E41 

Annual adsorbed contaminant quantity (9): 8.79E+02 O.rnE + 00 7.20E+ 00 2.19E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

1.70E+05 l.#)E+05 1.99E+05 1.23E+05 

2.78E + 06 2.rnE + 06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1 S3E-06 0.00E+00 1.51 E47 5.07EU8 

Single storm dissolved contaminant quantity PQi (e): 9.31 E43 0.00E+00 8.5OE-04 1 .T7E44 

Annual dis. conta. qt (based on sediment yield)(g): 4.03E-01 O.OOE+W 7.63E-03 2.96E-03 

Annual dis. conta. qt (based on runoff) (a): 1 S2E-01 0.00E+00 1.42E-02 2.95E-03 

~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 l.l7E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 1.47E+00 2.82E-01 7.49E-04 

Single storm adsorbed contaminant quantity PXi (g): O.OOE+ 00 1.17E +01 2.4SE +01 7.17E43 

Annual adsorbed contaminant quantity (g): 0.00E+00 3.85E + 01 4.08E + 02 1.85E-01 

SURFACE WATER RUNOR: 

Single storm runoff volume ( c f ) :  

Annual runoff volume ( c f ) :  

4.34E+W 

7.13E+ 05 

7.06E + 05 

1.17E+ 07 

4.49E + 05 

7.47€+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): O.OOE+ 00 1.35E-06 2.70E-07 7.08E-10 

Single storm dissolved contaminant quantity PQi (e): O.OOE+ 00 2.69E-02 3.44E43 7.37Ea @ 
..-. An-nu$ dis. conta. qt (based on sediment yield)@): O.OOE+ 00 8.86E-02 5.72E42 1 .WE44 

Annual dis. conta. qt (based on runoff) (g): 0.00E+00 4.46E-01 5.72E42 1 SE-04 
' C  . ,: 



FEMP-OSN4 DRAFT 
June 23.' 1994 

. *. 
... 

~~ ~ - 
G D  206 252 188EIOO 206E-03 153E-01 

684E-01 749E-04 S64E-02 
D D  3 7QE-01 7 73E-04 E-F 0 7  1 6  1 1  15  636502 689E-05 721E-03 
E-E 3 79E-01 7 73E-04 SSOD 566 OOOE+OO OooE+OO OOMIOO 
MSx 3 7QE-01 7 73E-04 

' G c  3 79E-01 7 73E-04 D E  7 5  11 1 13 9 

TOTN. 2 63EIOO 

O N Y m l h  uon T U y a  U k  v n  

2.78E102 
1.01EIOZ 
9.UEIOO 
O.OOEr00 

3.38E-03 1.67E-03 
1 PE-03 6.07E-04 
1.15E-04 5.66E-05 
0.rnEIOO 0.OOEIOO 

YES 1.47E-01 YES 
YES o.mHaO YES 
YES 0.OOEIOO YES 

0.00H00 YES 0.WEIOO 
0.OOEIOO YES 0.WEIOO 
0.OOEW M S  0.OOEIOO 

YES 
YES 
YES 
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FEMP-OSRM DRAFT 
June 23. 19% 

CHEMICAL: ' BENZnALCOHOL Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 520 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (e): 

SURFACE WATER RUNOW. 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi'(g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E+00 

1.01 E + 02 

3.86E-03 

3.62E-02 

1.57E+00 

1.7OE+05 

2.78E+06 

1.89E-03 

9.12E+00 

3.95E + 02 

1.49E+02 

4.21E+00 

9.11E+00 

0.00E+00 

O.WE+W 

0.00E+00 

1.20E+05 

2.00E+06 

0.oOE + 00 

0.00E+00 

0.00E+00 

O.OOE+00 

4.44E+00 

1 .07E+01 

O.WE.+ 00 

O.00E + 00 

0.00E+00 

1.99E+05 

3.34E+06 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

2.22E + 00 

1.11E+O1 

O.OOE+00 

O.WE + 00 

0.00E+00 

O.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+O1 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 1 SE-02 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quantity Pxi (9): O.OOE+ 00 1.19E41 O.OOE + 00 O.WE+W 

Annual adsorbed contaminant quantity (9): 0.00E+00 3.91E41 0.00E+00 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E+ 05 

7.06E + 05 

l.l7E+ 07 

4.49E + 05 

7.47E + 06 

3.68E +05 

6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 0.00E+00 7.53E-03 OBOE + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 4.96E + 02 O.OOE+W 
O.00E + 00 0.00E+00 0 O.OOE+ 00 1 .X)E + 02 

O.WE+W 

0.00E+00 O.OOE+W Annual dis-conta. qt (based on runoff) (g): O.OOE+W 2.49E + 03 
O ? . l . .  - .. 

~ ~ ~ H \ O U - S ~ I - W - ~ U U D C  20.19W926rm Page 3 000865 



FEMP-O5R.M DR4F7 
June 23, 1991 

252 
11.1 

E-F 1.6 
SSOD 

1.12Hoo 123E-03 S.14E-02 
13.9 494E-01 541E-04 479E-02 
1.1 1.5 712E-02 7.8OE-05 804E-03 

56.6 0.- O.QoH00 0.WECOO 

C-D 4.77EMl 
D E  Z.lOEM1 
E-F 3 . u m a  
SSOD O.WECOO 

5.81E-04 2.87E-04 
2.56E-04 1.26E-04 
4.19E-05 2.06E-05 
0.OOEIQO 0.OoEeO 

sa560 0.00H00 YES 0.WECOO 516580 
St670 1 7.esE-04 NO 8.75E-02 
sa5775 0.00H00 YES 0.ooECOO YES 

OOOECOO YES oooE+oo 
OWEIQO YES OWECOO 
OWECOO YES OOOECOO 

Page 2 
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FEW-05RI-l DRAFT 
June 23. 19% 

CHEMICAL: BIS(2CHLOROISOPROW Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tOnne/yr): 

9.36E + 00 

1.01 E+O2 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/&g): OBOE + 00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

l.mE+05 

2.78E + 06 

MSSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

O.OOE+ 00 

0.00E+00 

0.00E+00 

0.00E+00 

SUBBASIN WPA 

4.21E+ 00 

9.1 1E+W 

e 
SUBBASIN 5fo SUBBASIN 575 

4.44E + 00 2.22E + 00 

1.07E+01 l . l lE+Ol  

1.76E-02 0.00E+00 

O.OOE+W 7.81 E-02 

7.02E-01 0.00E+00 

1.99E+05 1.23E+05 

3.34E + 06 2.06E+06 

7.89E44 0.00E+00 

4.45E+ 00 0.00E+00 

3.99E+01 O.OOE+00 

7.45E+01 0.00E+00 

~ ~ 

SUBBASlN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 6.58E-03 O.00E + 00 O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 5.22E-02 O.OOE + 00 0.00E+00 

Annual adsorbed contaminant quantity (g): 0.00E+00 1.72E-01 0.00E+00 0.WE+00 

SURFACE WATER RUNOFF. 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E+W 

7.13E+05 

7.06E+05 

1.17E + 07 

DISSOLVED : 

0.00E+00 Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 3.30E44 O.WE+W 

Single storm dissolved contaminant quantity POI (9): O.WE+00 6.60E + 00 0.00E+00 0.00E+00 

O.OOE+W O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 1.10E + 02 0.00E+00 O.WE + 00 

, .Annualpis. conta. qt (based on sediment yield)(g): 0.00E+00 2. WE+ 01 ->d . I . &.. 1 

P G H \ O U - 5 - R I U M I - 9 4 - ~  20.199492Qm Page 3 000867 



FEW-OSRI-4 DRAFT 
June 73. 19% 

17oEo1 186E-04 138E-02 

1 5  7WE-03 836E-06 862E-04 
566 231E-02 253E-05 137E-03 

W 206 252 712E-02 781E-05 691E-03 
D E  7 5  11 I 13 9 
E-F 0 7  1 6  1 1  
SSOD 

TOTAL 2 72E-01 

tollym Mng R r v n  

T d  T o l l  I)u T U  mu. 
Do0 YI. DldlbrUdne -kl 

Ma L o a h E l E I  yaaalmmwl V n  -1 

C D  2ZsEc01 
D E  9.21€*00 
E-F 8.98E-01 
SSOD 8.07E-01 

2.78E-04 1.37E-04 
1.12E44 5.53E-05 
1 .Ma 5.39E-06 
9.8ZE-06 4.84E-06 

1.5QE44 YES 1.39E-02 YES 8DsLIo 
1.SlE-05 YES 1.39E-02 
1.WE05 YES 1.3SE-02 YES YES I El 

0.00E100 YES 0.WE+00 
1.78E-06 YES 1.37E-03 
1.74E-06 YES 1.37E-03 

YES 
YES 
YES 

Page 2 



FEMP-0SR.M DRAFT 
June 23. 1994 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEMMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a @nne/yr): 1.01 E + 02 9.1 1 E+ 00 1.07E + 01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.88E + 00 4.79E-01 5-27E-01 5.37E-01 

Single storm adsorbed contaminant quantity PXi (g): 4.57E+01 2.02E + 00 ’ 2.34E+00 1.19E+00 

Annual adsorbed contaminant quantity (9): 1.98E+03 1.53E+01 2.10E + 01 1.99E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.2OE+05 1.99E+05 1.23E+05 

2.78E + 06 2.00E+06 3.34E+06 2.06E+06 

DlssoLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 1.5oE44 1 S3E-05 1.51 E45 1.6OE-05 

Single storm dissolved contaminant quantity Poi (e): 7.21 E41 5.19E-02 8.51 E-02 5.57E-02 

Annual dis. conta. qt (based on sediment yield)@): 3.12E+01 3.94E-01 7.64E-01 9.32E-01 

Annual dis. conta. qt (based on runoff) (g): 1.1 8E + 01 8.66E41 1.43E+00 9.32E-01 a 
SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E + 01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 5.19E+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 1.36E+00 5.37E-02 5.17E-02 

Single storm adsorbed contaminant quantity Pxi (g): O.OOE+ 00 1.08E+01 4.67E+ 00 4.94E-01 

Annual adsorbed contaminant quantity (g): O.OOE + 00 3.55E+01 7.76E+01 1.28E+01 

SURFACE WATER RUNOF. 

Single storm runoff volume (d): 

Annual runoff volume (13): 

4.34E + 04 

7.13E + 05 

4.49E + 05 

7.47E + 06 

3.68E+05 

6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 4.31E-05 1.78E-06 1.74E-06 

Single storm dissolved contaminant quantity Poi (g): O.OOE+ 00 8.61E-01 2.27E-02 1.81E-02 @ 
Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 2.84E + 00 3.77E-01 4.68E-01 

‘Annual dis. conta. qt (based on runoff) (g): 0.00E+00 1.43E+01 3.77E-01 3.10E-01 
, * : 4  . ” 
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FEhP-0SR.M D R A n  
June 23. 1991 

uu.(.L.l uu.- 

m - l - m  m - 1  
c.oarcbn --a m a u a  

Gc 2 51E-02 8 42E-03 
D D  2 51EQ2 8 4ZE-03 
E-E 251E-02 8 42E-03 
mar 251E-02 8 42E-03 

- 
... . 

ooa no(n.d ndn.rol ndn.rol ndn.ol yu y.rw 
1.Qa, ma- m her-75 h . n U a 0  a b h a m - d ( r p 0  

a w n  (PI - 
CD 206 252 368E-02 403E-05 3mE-03 
D E  7 5  11 1 13 9 24OE-02 263E-05 Z33E-03 
E-F 0 7  1 6  1 1  15  332503 364E-06 375E-M 
SSOD 566 137E-02 lsOE-05 814E01 

TOTAL 7 78E-02 

-70 

56575 

1.99- 9.68E-01 251Eo5 W7OCT 
O S T A ~ 5 ) O W P A I  I 2.59E-05 1.46E-01 

1.61E-05 5.62E-02 1.21H05 2.62E-01 4 2 5 M 6  

30.0 OSTAlJO(Rab25) l(ol 428 0 

16.0)@fR&7) 349 0 
3580 

1.b5E-05 9.11E-06 
229E-06 1.13E-06 
4.6M96 2.27E-06 

1.42E.a TOTAL I 3.65E+oo 4.UE-05 2.19E-05 

0 OOEIOO YES O.ooE1oo YES 
YES 3.55E-03 
YES 3.55E-03 YES 

1.97E-05 YES 8.14E-04 
0.OoEIOO YES 0.OoEIOO 
O.OOEIOO YES o.OOE+m 

YES 
YES 
YES 

Page 2 



FEMP-OSRI4 DRAFT 
June 23. 19% 

. _  . .  . P  . -  . .  . '  ' .:' 
CHEMICAL CARBAZOLE BASELINE 

SUBWIN 560 SUBBASIN WPA SUBBASIN 510 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21E + 00 4.44E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 

SUBBASIN 575 

2.22E + 00 

1.1 1 E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 3.02E-02 8.70E43 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 1.27E-01 3.86E-02 

Annual adsorbed contaminant quantity (a): o.WE+W 9.65E-01 3.47E-01 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 1.70E+05 1.20E+05 1.99E+05 

Annual runoff volume (cf): 2.78E+06 2.00E+06 3.34E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 9.85E-05 2.59E-05 

Single storm dissolved contaminant quantity POI (g): O.OOE+ 00 3.35E-01 1 ME-01 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 2.54E + 00 1.31E+ 00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 5.58E + 00 2.45E+00 

5.29E-03 

1.17E-02 

1 S E - 0 1  

1.23E +Os 

2.06E + 06 

1.61E-05 

5.62E-02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.91E-03 1.28E-01 O.00E + 00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 3.52.502 1.01E+00 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity @): 5.48E-01 3.33E + 00 0.00E+00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E + 07 

4.49E+05 3.68E+05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.97E-05 4.14E44 O.00E + 00 0.00E+00 

Single storm dissolved contaminant quanttty POI @): 2.42E-02 8.27E + 00 O.00E + 00 O.00E + 00 

0.00E+00 O.00E + 00 

0.00E+00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 3.TIE.01 ' 2.73E+01 

Annual , . dis. .*' cqnta. qt (based on runoff) (9): 3.98E-01 1.37E+ 02 

Page 3 GO0871 



FEMP-OSRI4 DRAFT 
June 23. 1991 

Gc 
D D  
€-E 
M a  

G O  206 252 384E-02 421E-05 313E-03 
691E-03 4 48E-01 D E  7 5  11 1 13 9 l48E-02 1QE-05 lUE-03 
6 91E-03 4 48E-01 E-F 0 7  1 6  1 1  15  leeE-03 ZoSE.06 ZlZE-04 
6 9lE-03 4 48E-01 SSOD S66 154E-02 lWE-05 915E-04 
691EoJ 4 48.501 TOTAL 7 05E-02 

6.38E-05 3.15E-05 
2.4OE-05 1.18E-05 
2.44E-06 1.2OE-M 
5.27E.06 2.6oE.06 

o I . . I I w R m r  upn 

Arc Car hhd4. hn.lO1.I 7 31E-04 
AvcConrh 0.1 734E-05 

Tam Ihp k V . +  

ToU T o U l l r r  T d Y U  
0.n y r s  - W h @  -&kt 
.r(lon -(#I yorpp (maw) 1- -1 

osoa72 

- - -  bnrh 

car Imm OU n OYL I@) ou 

SlB560 34sE-05 YES 3 05E-03 YES 
-70 296E.06 YES 2 m-03 YES 
-75 1oM.06 YES 1 mE-03 YES 

- -  Onsdvd - Conc.h - 
cane. I-) OU hw(W OU 

SIbSBo OWHaO YES 0OoEm E S  
steal 212E-06 YES 91SE-04 YES 
51rM82 251E48 YES 251E-05 YES 



FEMP-OSRM DRAFT 
J u n e t j .  19W 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a &nne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (e): 

Annual adsorbed contaminant quantity (g): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E + 00 

1.01 E +02 

2.24E + 00 

2.1 OE + 01 

9.08E+02 

1.70E+05 

2.78E+06 

3.45E-05 

1 ME-01 

7.20E+00 

2.71 E + 00 

4.21E+ 00 

9.11E+00 

4.03E-02 

1.70E-01 

1.29E+00 

1.2OE+05 

2.WE+06 

6.40E-07 

2.18E.03 

1.65E-02 

3.63E-02 

4.44E+00 

1.07E+01 

2.05E-01 

9.1 1 E41 

8.18E+00 

1.99E+05 

3.34E+06 

2.96E46 

1.67E-02 

1 SOE-01 

2.80E-01 

2.22E + 00 

1.11E+O1 

6.75502 

1.50E-01 

2.50E+00 

1.23E+05 

2.06E + 06 

1.00E-06 

3.49E.03 

~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E + 00 

5.19E +01 Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 

ADSORBED: 

1 S4E-03 1.28E-01 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+W l . l l E + W  

1.47E-02 Single storm adsorbed contaminant quantity PX (g): 0.00E+00 8.76E+00 l . l lE+Ol 

Annual adsorbed contaminant quantity (g): 0.00E+00 2.89E + 01 1.85E+02 3.80E-01 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

?.13E+05 

7.06E+05 

1.17E + 07 

4.49E+05 

7.47E + 06 

3.68E + 05 

6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): OBOE+ 00 1.75E-05 2.12E46 2.51 E48 

Single storm dissolved contaminant quantity PQi (9): O.WE+W 3.49E-01 2.70E-02 2.62E-04 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 1.15E+W 4.49E-01 6.77E.03 

c . >  Annual'dis. -k 8 '  .conta. qt (based on runoff) (g): O.OOE+W 5.79E+ 00 4.49E-01 4.49E-W 
n PY ' 3  
V 8 U  

P G H \ O U - S - R N M ~ - ~ ~ - ~ ~ O . ~ ~ W ~ ~ ~ U I  Page 3 



FEMP-OSRM DRAFT 
June 23. 1994 

~~ ~ 

CmssnciIm 

Gc 
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.- 
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8 19E-04 124E-01 
8 19E-04 124E-01 
8 19E-04 1 24E-01 
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e- - 
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D E  
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S O D  

TOTAL 
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a- (PI mmwl 

206 252 416E-03 456E46 339E-04 
7 5  11 1 139 152E-03 167E46 148E-04 
0 7  1 6  1 1  1 5  262E-04 287E-07 296E-05 

566 4UE-03 486E-06 263E-04 

104E-02 

(E80874 

IhrCarhhd4.hnlaY1 676E-04 
Ihr Eac. h 01;1 *P .d4 .bn  679Eo5 

Y.r Cm m Q R d E W . L k U m 4 l  1.PW 
Imdcar*EW.Lk 1 B E 4 5  

Maa ..d cal hPA OYll-I 1 O M 1  

Y.r Sad Ca h0.1 * P A  mpl 103E-02 

C D  6 04E-01 7 36E46 3 =E46 
D E  2.20E-01 2 W 4 6  l.32E-06 
E-F 2 UlE-02 292E-07 1 UE-07 
Ssoo 1 2 4 M l  151E46 7 UE-07 

TOTAL 973E-01 118E-05 5 ME46 



FEMP-OSRI4 DRAFT 
June 23. 1993 

. .i , 5 ... -’ . ’. 
. < < : > e -  o , , ..‘ .? <{ 

CHEMICAL DlBENZO&H)ANTHRACE Baseline 
. . .  

SUBBASIN !YO SUBBASIN 575 SUBBASIN 560 SUBBASIN WPA 

SEDIMENT IN THE RUNOFF: 

Single stom event sediment yield Y(S)e (tonne): 9.36E+W 4.21E+ W 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+W l.WE+Ol l . l lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.19E-01 o.WE+W 1.13E-02 O.WE+w 

Single storm adsorbed contaminant quantity PX (e): 5.79E+W O.WE+W 5.02E-02 O.WE+W 

Annual adsorbed contaminant quantity (g): 2.51 E+ 02 O.WE+W 4.51E-01 O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (19): 

Annual runoff volume (19): 2.78E + 06 2.WE+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 4.09E46 o.WE+W 7.04E-08 O.WE+W 

Single storm dissolved contaminant quantity PQi (g): 1.97E-02 o.WE+W 3.97E-04 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 8.53E-01 O.WE+W 3.56E-03 O.WE+W 

Annual dis. conta. qt (based on runoff) (e): 3.22E-01 O.WE+W 6.65E43 O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+ 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tanne/yr): 2.26E+01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 4.46E-01 8.68E-02 O.WE+W 

Single storm adsorbed contaminant quantity PX (e): O.WE+ 00 3.53E + 00 7.55E + 00 O.WE+W 

Annual adsorbed contaminant quanhty (e): O.WE+W 1.16E+01 1.26E+ 02 O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 

7.13€+05 

7.06E + 05 

1.17E +07 

4.49E + 05 

7.47E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (map): O.WE+ 00 3.02E46 6.1 7E-07 O.WE+W 

Single storm dissolved contaminant quantity PQi (g): 0.00E+W 6.04E-02 7.84E-03 O.WE+W 

Annuai‘&s.:’contaqt (based on sediment yield)(g): O.WE+W 1 99E-01 1.3OE-01 O.WE+W 

O.WE+W Annual dis. conta. qt (based on runoff) (g): O.WE+W l.WE+W 1.3OE-01 

>.&. , ;. , ,. 

Page 3 
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FEMP-OSRI4 DRAFT 
June23. 19% 

428 0 
31.0 

16.0 16.0 W R O )  QSTA100(R~7)  349.0 
3580 

61.0 

hl.r- w - 1  

l l lE-02  
1.4lE-02 

6.59E-03 l .41Em 
Max: 6.59E-03 1.41E-02 

5.43E-04 
5.45E-05 

5.UE-03 I C D  I 4.83EKIO 5.BBEos 2.WE-05 

0 . 0 0 E a  o . m w o  

2.14E-05 1.06E-05 
2.00~96 9.86E-07 

1.76- 
1.64E-01 
0 . 0 0 ~  

2.56E-03 

-75 0.OOHOO YES 0 . 0 0 E a  
-70 0 .OOE~ o . m E a  

0.OoEIQ) YES 0.00Hoo 

0.00Hoo YES 0 . 0 0 E a  
o . m E a  YES o.mEIoo 

YES 
YES 
r€s 
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FEMP-05R.M DRAFT 
June23. 19% 

BASELINE { CHEMICAL: DIBENZOFURAN 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+ 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.1 lE+ 00 1.07E+01 1 .l 1 E+ 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.05E-02 1.00E+00 0.00E+00 O.OOE+W 

Single storm adsorbed contaminant quantity PXi (e): 6.60E-01 4.23E+00 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (g): 2.86E+01 3.21 E+01 O.wE + 00 O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.20E+05 1.99E+05 1.23E +05 

2.78E + 06 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.30E-05 4.84E-04 0.00E+00 0.00E+00 

Single storm dissolved contaminant quantity PQi @): l.SE-O1 1.64E+00 O.WE+OO 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 6.87E+ 00 1.25E+01 0.00E+00 O.OOE+ 00 

0.00E+00 0.00E+00 Annual dis. conta. qt (based on runoff) (g): 2.SE+00 2.74E+01 

~ 

SEDIMENT IN THE RUNOFF: 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

0.00E+00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 1.91 E-01 O.WE+W 

Single storm adsorbed contaminant quantity Pxi (9): 0.00E+00 1.51 E+ 00 0.00E+00 0.00E+00 

O.WE + 00 Annual adsorbed contaminant quantity (9): O.WE+OO 4.98E + 00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

7.06E + 05 4.49E + 05 

1.17E + 07 7.47E+06 

3.68E + 05 

6.3iE+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W 9.13EU5 0.00E+00 O.OOE+W 

Single yoT$iiy$wd contaminant quantity POi (e): 0.00E+00 1.83E+00 0.00E+00 0.00E+00 

6.01 E + 00 O.WE + 00 0.OOE + 00 Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) @): 0.00E+00 3.03E+01 0.00E+00 0.00E+00 

.,. 
O.OOE+W 



FEMP-0SRI-I DRAFT 
June 23. 199.1 
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FEMP-OSR.l-4 DRAFT 
June 23. 199; 

CHEMICAL: HMACHLOROBUlADlEN BASELINE 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+ 00 4.44E+ 00 2.22E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+00 1.07E+01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 0.00E+00 0.00E+00 O.$E + 00 

Single storm adsorbed contaminant quantity PX (g): 0.00E+00 O.WE+W 0.00E+00 O.OOE+W 

Annual adsorbed contaminant quantity (9): O.00E + 00 0.00E+00 0.00E+00 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (13): 

1.70E+05 1.20E+05 1.99E+05 1.23E+05 

2.78E+06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 O.00E +Oo 0.00E+00 O.WE+W 

Single storm dissolved contaminant quantity PQi (g): 0.00E+00 O.WE t 00 O.OOE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 0.00E+00 O.OOE+W 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

SUBBASIN 580 S U B W N  PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 ?.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 5.19E + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 7.22E-02 O.00E + 00 O.OOE+W 

Single storm adsorbed contaminant quantlty PX (g): O.OOE+ 00 5.72E-01 0.00E+00 . 0.00E+00 

0.00E+00 Annual adsorbed contaminant quantity (g): 0.00E+00 1.89E+00 O.WE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

7.06E + 05 

1.17E+07 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E + 06 

DISSOLVED : 

a Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 7.58E-06 0.00E+00 0.00E+00 

0.00E+00 O.WE+W Single @cy~~dj+jved contaminant quantity PQi (g): 0.00E+00 1.51 E41 

0.00E+00 O.WE+W Annual dis. conta. qt (based on sediment yield)@): O.WE+W 4.99E-01 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 2.51 E+ 00 0.00E+00 O.OOE+W 

.- 
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FEMP-OSRI-4 DRAR 
June 23. 1994 

Gc 
D O  
€-E 
M U  

0.00Hoo O.WEI(IO 4.34- 1.zBE-01 0.00H00 QROUTl 

4.72E-08 6.01E-04 4.49E45 9.06E-01 428E43 %&75) 
1.09E-10 1.13E06 3.68Hos 4.35E-01 4.72E-11 

C D  206 252 2mE-04 2UE-07 l 8 l E 4 5  
4 16E-05 3 08E-01 D E  75  11 1 13 9 846E-05 927E-08 621E06 
4 l6E-05 3 08E-01 E-F 0 7  16 1 1  15 173E-05 189E-08 195E06 
4 l6E-05 3 08E-01 SSOD 566 34IE-04 3 7 x 4 7  202E-05 
4 16E-05 3 08E-01 TOTAL 6 65E-04 

O u y l n l R l V W  w 
A r g  Car kP+ Rmd GWl 5 TE-06 
A v g C a r k  OIR 579E-07 

T a u  Y... Lodnp Par V n  

id T d . I y I .  T o u  yu 
h s  mass -dk# O(d(bU.dk4 
hemn Lo.bp@l W 0 n h . m  V . r  luewl 

3.78E-07 1.87E97 
1.42E-07 7.ooEoB 
1.BsE-08 6.15E-09 
1.16E47 5.71E-08 

Yn Cm h- Rmd OIR 343E-05 
Yor. Car k- dhddv~llrn 3.45E-06 

A.7E-04 e COK. k OY dtn. WImm -1 

AIndCardrn.Lk 3 . W W  I TOTAL I 5.37E-02 6.54E-07 3.PE-07 

C D  3.12E-02 
D E  1.17E-02 
E-F 1.36E-03 
SSOD 9.51E-03 

YES 1.76E-05 YES 
YES 1.15E-05 
YES 4.99E.06 YES 

O.WE+W YES o.mEm 
4.REoB YES 2.02E-05 
1.09E-10 YES 1.09E-07 

YES 
YES 
YES 

I 
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FEMP-OSRI-4 DRAFT 
June23. 1994 

CHEMICAL: INDENO(1.2.3CD)PVREN BASELINE 

SUBBASIN 560 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.54E+00 

Single storm adsorbed contaminant quantity PXi (g): 1.44E+01 

Annual adsorbed contaminant quantity (e): 6.24E+02 

SURFACE WATER RUNOR. 

Single storm runoff volume (e: 
Annual runoff volume ( c f ) :  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

2.08E-07 

1 .WE43 

4.33E-02 

1.63E-02 

e 
SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21 E+ 00 4.44€+00 2.22E + 00 

1.1 lE+Oi 9.11E+00 1.07E+01 

2.58E42 9.01E-02 3.83E-02 

1.09E-01 4.00E-01 8.50E-02 

8.24E-01 3.60E+00 1.42E+00 

120E+05 1.99E+05 1.23E+05 

2.WE+06 3.34€+06 2.06E + 06 

3.59E49 1.15E.08 4.99E49 

1.22E-05 6.45E-05 1.74E-05 

9.25E-05 

2.03E-04 

5.80E-04 

1 .08E-03 a 2.91 E-04 

2.91E-04 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.1OE + 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 1.18E+00 3.26E-01 7.60E-04 

Single storm adsorbed contaminant quantity PXi (g): 0.WE+00 9.32E + 00 2.83E+ 01 7.27E-03 

1 .WE41 Annual adsorbed contaminant quantity (g): 0.WE+00 3.07E + 01 4.71E+02 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

4.34E+W 

7.13E+05 

7.06E + 05 

1.1 7E +07 

4.49E + 05 3.68E+05 

7.47E+06 6.31E+06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W 1.63E-07 4.72E.08 1.09E-10 a Single storm dissolved contaminant quantity PQi (e): O.WE+W 3.25E-03 6.01 E-04 1.13E-06 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+W 1 .WE42 9.99E-03 2.92E45 

Annual bis'&nta..qt. (based on runoff) (e): O.WE+W 5.39E42 9.99E-03 1 ME-05 
d' * y : .  - 1  . 
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FEMP-OSRI4 DRAFT 
June 23. 19% 

i.99EaS S.SEE-01 0.001300 

1.23H05 2.mE41 0.0QIQ) 
O S r A 7 O l S W A )  

428 0 

16 0 WRaQ7I 
6 1 1  160 OSTA100(RaQ7) 

570 @R&) 
78 0 OSTAlzo(R&) 

134 0 

=oC.d61.-DrrP 
1 U v I I . d -  

34600 -1dl I m107 

0.ooEIO O.ooE* 
0.OOEIO O . r n E I 0  
0.rnElOO O.OOE*00 
0.OOEIO O.OOE* 

1.mEDc I TOTAL I O . r n E 4 0  0.rnEIQO O.OOE100 

slk5EQ OOOHOO YES OOOE+OO YES 

ab575 OOOEIQO YES o.mElo YES 
OooE+Q) E S  0.oMQo I 0.OOEIQO YES O . r n E l 0  

0 . m E a  YES o.mE*oo 
o.mmoo YES 0 . 0 0 ~ ~ 0  

YES 
YES 
YES 
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FEMP-OSRM DRAFT 
June 23, 1994 

CHEMICAL: ISOPHORONE BASELINE 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E + 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonnelyr): 1.01E+02 9.11E+00 1.07E +01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+00 O.00E + W 0.00E+00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 O.00E + 00 0.WE+00 O.00E + 00 

Annual adsorbed contaminant quantity (e): O.WE+W O.WE+W 0.WE+00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1 .IOE +05 1.20E+05 1.99E+05 1.UE+05 

2.78E + 06 2.WE+06 3.34E+06 2.06E + 06 

DlssOLMD : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W O.WE+00 O.WE+W 0.00E+00 

O.WE+W O.WE+W Single storm dissolved contaminant quan t i  PQi (g): 0.00E+00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 0.00E+00 O.00E + 00 O.WE+W 

0.00E+00 Annual dis. conta. qt (based on runoff) (g): 0.00E+00 O.OOE+00 O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y (S)a (tonne/yr): 2.26E +01 1.17E + 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 1.96E-02 0.00E+00 0.00E+00 

Single storm adsorbed contaminant quantity Pxi (g): O.WE+ 00 1 .%E01 O.OOE+ 00 0.00E+00 

Annual adsorbed contaminant quantity (g): O.00E + 00 5.10E-01 O.WE+W O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E + 07 

4.49E +05 3.68E + 05 

7.47E+06 6.31 E + 06 

DISSOLVED : 

O.OOE + 00 O.OOE + W 

Single storm dissolved contaminant quantity PQi (e): OBOE+ 00 4.93E + 01 O.WE+W O.WE+OO 

O.OOE+OO 0.00E+W Annual dis. conta. qt (based on sediment yield)(g): 0.00E+W 1.63E+02 

Annk$I,d!s.;writj, 91 (based on runoff) (a): O.WE+00 8.18E + 02 O.WE+W 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 2.47E-03 

ah 
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FEMP-OSRI4 DRAFT 
June33. 19% 

252 
11.1 
1.6 

SSOD 

7252-01 79K-04 5.91E-02 
13.9 2.64E-01 2.WE-04 2.56E-02 
1.1 1.5 2.46E-02 2.7OE-M 2.78E-03 

56.6 0.WEIOO O.OOEIQ) 0.- 

1.07H02 

E-F 3.64Hoo 

1.31E-03 6.UE-04 
4.75E-04 2.34E-04 
4.UE-05 2.1QE-M 
O.WElOO 0.- 

TOTAL l.WEl(n 1.BJE-03 a.mE-04 

NO 5mm NO 
YES OWEIOO 
YES OWEIOO YES 

O.WEIQO YES 0.00- 
O . W E 4 0  YES 0.00EIOO 
o.OoEI0 YES o.mE*oo 

YES 
YES 
YES 
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FEMP-OSRI4 DRAFT 
June 23. 1994 

, s.b 

CHEMICAL: KNITROSODI.KPROWL BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN !PO SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 1.1 1 E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.67E-03 0.00E+00 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PX (9): 3.44E-02 0.00E+00 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantily (9): 1.49E + 00 0.00E+W 0.00E+00 O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (d): 

1.70E+ 05 l.#)E+05 1.99E+05 1.23E+05 

2.78E+06 2.00E + 06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.31E-04 0.00E+00 0.00E+00 0.00E+00 

Single storm dissolved contaminant quantity PQi @): 3.52E+00 O.00E + 00 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): l.!i2E+02 0.00E+00 0.00E+00 O.WE t 00 

Annual dis. conta. qt (based on runoff) (g): 5.75E+01 O.00E + 00 0.00E+00 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 O.00E + 00 O.WE+OO O.OOE + 00 

Single storm adsorbed contaminant quan t i  PXi (9): 0.00E+00 0.00E+00 0.00E+00 0.WE+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 O.00E + 00 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

4.34E +04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E+05 

7.47E + 06 6.31 E+06 

DISSOLVED : 

0 Single storm dissohred contaminant conc.(;e (rng/l): 0.00E+00 O.00E + 00 0.00E+00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): O.OOE + 00 0.00E+00 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 0.00E+00 0.00E+00 O.WE+00 

. .+hnnual dis. conta. qt (based on runoff) (9): O.mE + 00 O.WE+OO 0.00E+00 O.00E + 00 
.\ I . ' , .  

-- - 
ci.bL,Ul5S 
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EMP-OSRI-4 DRAR 
June23. 19% 

YES O W E -  YES 
YES O O O I 3 0 0  
YES 0 OOE+Qo YES 

0.00EIOO YES o.ooEIOO 
0.OOEIOO YES O.WEIOO 
0.OOEIOO YES 0.WEIOO 

YES 
YES 
YES 

I I I I 
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EMP-OSRI4 DRAFT 
June 23. 1991 

i;; i *. - 
4 . !3 .. i: a CHEMICAL: N-NITROSODIPHENYLAMI BASELINE 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (g): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOR: 

Single storm runoff volume (a): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E + 00 
1.01 E+02 

0.00E+00 

O.00E + 00 

O.00E + 00 

1.70E+05 

2.78E+06 

O.00E + 00 
0.00E+00 

0.00E+00 

O.00E + 00 

4.21E+ 00 

9.11E+00 

0.00E+00 

o.WE+W 

0.00E+00 

l.#)E+05 

2.00E+06 

o.wE+W 

O.00E + 00 

0.00E+00 

0.00E+00 

4.44E+ 00 2.22E + 00 

1.07E+01 l . l lE+Ol  

0.00E+00 O.00E + 00 

O.00E + 00 O.00E + 00 

O.00E + 00 O.OOE+ 00 

0.00E+00 O.00E + 00 

O.OOE+W 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 3.33E + 02 5.19E +01 

ADSORBED: 

O.00E + 00 O.00E + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 1.19E-01 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 9.42E-01 O.ME + 00 O.00E + 00 

Annual adsorbed contaminant quantity (9): O.OOE+W 3.10E+00 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOE 

Single storm runoff volume (13): 

Annual runoff volume (13): 

4.34E +04 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E+05 

7.47E + 06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 5.57E-04 0.00E+00 0.00E+00 

Single storm dissolved contaminant quanttty PQi (g): O.00E + 00 1.1 1E+01 0.00E+00 O.WE+W 
. *  
r ' d ~  ',ihnual-dis. conta. qt (based on sediment yield)@): O.OOE+W 3.67E+01 O.WE + 00 0.00E+00 

Annual dis. conta. ql (based on runoff) (9): 0.WE + 00 1.85E + 02 O.WE+W 0.00E+W 

Page 3 000887 



FEMP-OSN4 DRAFT 
June 23. 1994 

349.0 16.0 a(RwQ7) 
16.0 OSTAlOO(RouO7) 358.0 
61.0/ 

1.S6E-05 9.69E-06 
7.UE-06 3.67E-06 
2.17E-06 1.07E-06 
5.14E-m 2.5JE-m 

1.8OEa1 k@l 

YES 1.26E.03 YES 
YES 1.26E.03 
YES 0.00EIQ) YES 

0.00E100 YES 0.00E100 
2.10E05 YES 8.9BE.03 
O.00E100 YES O.WE100 

YES 
YES 
YES 

I I 

Page 2 
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FEMP-OSRI4 D R A n  
June 23. 1994 

e CHEMICAL: TRIBUTYL PHOSPHATE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y (S)a @nne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (e): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOR: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E+00 

1.01 E+02 

1 M E 4 2  

1 .%E41 

5.83E+ 00 

1.70E + 05 

2.78E + 06 

8.90E-06 

4.28E-02 

1.85E+00 

7.00E-01 

4.21E+00 

9.11E+00 

0.00E+00 

O.00E + 00 

0.00E+00 

1.20E+05 

2.00E + 06 

O.WE + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

4.44E + 00 

1.07E + 01 

8.79E33 

3.91 E-02 

3.51E-01 

1.99E+05 

3.34E + 06 

5.11E46 

2.88E-02 

2.59E-01 

4.83E-01 

2.22E + 00 

1.1 1E+O1 

O.00E + 00 

O.OOE+ 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

~~~ ~ ~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E + 02 5.19E + 01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 2.88E-01 3.16E-02 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (g): O.OOE+ 00 2.28E+00 2.75E+00 O.00E + 00 

Annual adsorbed contaminant quantity (g): O.00E + 00 7.51E+00 4.SIE+01 0.00E+00 

SURFACE WATER RUNORr: 

Single storm runoff volume (cf): 

Annual runaft volume (19): 

4.34E+W 

7.13E+05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 1.82E-04 2.10E-05 O.OOE+OO 

Single storm dissolved contamham quantity PQi (9): 0.00E+00 3.64E + 00 2.67E-01 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 1.20E+01 4.44E+00 0.00E+00 

Annual !is; ynta. ,q! (based on runoff) (a): O.00E + 00 6.03E+01 4.44E + 00 0.00E+00 



FEMP-OSRI.4 DRAFT 
June23. 1991 

o.mEm o.mHo0 

o.mmm o.mEm 
o . m m  o.mEm 
o.mEm o.mmo 

o.mEm o.mEm 
o.mEm o.mEm 

-580 
-70 
a6515 
SlbSBo. 581 6 582 

V W  - 
h bnr 4-1 

o.mEum 
o.mEum 
o.mEum 
o.mEum 

2.OoE.01 O.ool300 

968E.01 OOQHOO 

262E.01 O O O H Q ,  

12aE.01 OOOHOO 

906E01 ODOHOO 

10 @ R e t  5900 
300 OSTA130(R~SI  428 0 
31 0 

16 0 wRu1Q7) 549 0 
160 PSTAlOO(RorQ7l 3580 
61 0 

57 0 @ R W )  357 0 
78.0 QSIAlZO(Rad31 3340 

154 0 

J 8 6 0 P m d u m R v l ~  
T a V o W d l h m  

34600 -Id) t.OJt307 

25.2 
11.1 

E-F 0.7 1.6 
I 

C D  0.OoEa 
D E  o.mEa 
E-F o.mEm 
SSOD 0.OOHOO 

5.1lE.m I TOTAL I 0.OoEm 

080890 
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FEMP-OSR.l-4 DRAFT 
June 23. 1994 

CHEMICAL: ALDRIN BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (8): 

Annual adsorbed contaminant quantity (g): 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.03 (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E + 00 

1.01 E+02 

0.00E+00 

O.mE +00 

O.OOE+W 

1.70E + 05 

2.78E+06 

O.mE + 00 

0.00E+00 

O.00E + 00 

0.00E+00 

4.21 E +00 
9.1 1 E+ 00 

0.00E+00 

O.00E + 00 

0.00E+00 

1.20E+05 

2.00E+06 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

4.44E + 00 

1.07E+01 

O.00E + 00 

0.00E+00 

0.00E+00 

1.99E+05 

3.34E+06 

O.00E + 00 

0.00E+00 

0.00E+00 

0.00E+00 

2.22E + 00 

l . l lE+Ol 

0.00E+00 

O.00E + 00 

O.00E + 00 

SUBBASIN 560 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E + 00 8.69E+01 9.56E+00 

5.19E+01 Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E + 02 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): O.OOE+ 00 1.25E-04 0.00E+00 O.00E + 00 

O.OOE+ 00 O.OOE + 00 Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 9.87E-04 

O.00E + 00 Annual adsorbed contaminant quantity (9): 0.00E+00 3.25E-03 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume ( c f ) :  

4.34E+W 

7.13E+05 

7.06E+05 

1 .17E + 07 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.03 (mg/l): 0.00E+W 6.11E-09 O.00E + 00 O.00E + 00 

O.00E + 00 Single storm dissolved contaminant quantity PQ (g): 0.00E+00 1.22E-04 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 4.03E-04 O.00E + 00 0.00E+00 

O.00E + 00 hnual  dis..wnta. qt (based on runoff) (9): 0.00E+00 2.03E-03 0.00E+00 
r.; 2, :, ?-:, " ' . - ,  . 

rrGt/c3si -- 
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WIIL: U P W H L O R D A N E  

1.0 mRabM) . 390.0 
500 OSTAlJOIRabM) 428 0 
31.0 

16.0 m(RmZ27) 349 0 
16.0 OSTAlOQ(R&7) 358.0 
61.0 

57.0 WRocrD) 157.0 
78.0 OSTA12O(RadJ) 384.0 

134.0 

T o u  v u .  o( 

386.oc.dc*.(LI.IDmq. 
3460.0 .rk Is) 1.05ECo7 

YES 
YES 
YES 
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FEMP-OSRI-4 DRAFT 
June23. 19% 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

2.22E+00 Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+ W 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+W 1.07E + 01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W O.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quanbty PXi (9): O.WE+W o.WE+W O.WE+W O.WE+W 

O.WE+ 00 Annual adsorbed contaminant quantity (9): O.WE+W o.WE+W 0.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (d): 

1.70E + 05 1.20E+05 1.99E+05 1.23E+05 

2.78E+06 2.00E + 06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W O.WE+W O.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (9): O.WE+ 00 O.OOE + 00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+ 00 O.OOE+ W o.OOE+W O.WE+W 

Annual dis. conta. qt (based on runoff) (8): 0.OOE+00 O.WE+W O.WE+W O.WE+W 
* 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E+ 00 Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E+02 5.19E+01 

7.92E + 00 8.69E+01 5.10E+W 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 7.4 1 E44 OBOE+ 00 O.WE+OO 

Single storm adsorbed contaminant quantity Pxi (8): O.WE+W 5.87E-03 0.WEtW O.WE+W 

Annual adsorbed contaminant quantity (g): O.WE+W 1.93E-02 O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (d): 

4.34E + 04 

7.13E + 05 

7.06E+05 

1.17E + 07 

4.49E + 05 3.68E+M 

7.47E + 06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contarninant conc.Ce (mg/l): O.WE+ 00 7.77E-06 O.WE+W 0.00E+W 

O.WE+W O.OOE + 00 Single storm dissolved contaminant quantity PQi (9): O.WE+W 1 .S!iE-01 

O.WE+W O.OOE+ 00 Annual dis. conta. qt (based on sediment yield)@): 5.12E-01 

Annual dis. conta. _ I  qt (based on runoff) @): o.WE+OO 2.58E+OO 0.00EtW O.OOE+ 00 

O.WE+ W 

/.<><-.* ' , % 

.*.A. 
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FEMP-0SRI-I DRAFT 
June23. 19% 

m E a r h C w * s m * M  4.11504 
N u  Car k 0 1  C . d q . h m  4.13E-05 

.Ear m 011 En. L . r ( m n I I l  I.OED( 

428 0 30.0 QSTAlWRaQS) 
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349 0 
3580 

160 W R M l  
16 0 OSTAlWRad27) 
61 0 

C D  3.33JZ-01 
D E  1.23E-01 

SSOD 2.09E-01 
E-F 1 1.m- 

4.08E-06 2.01E-06 
1.5OE-06 7.4 1 €67 
2.15E-07 1.06E-07 
2.54E-06 1.25E-06 

w m l l d l .  & En. Lk. S.UE-05 I TOTAL I 6.85E-01 8.34E-06 4 1lE-06 

o.ooE100 YES O.OoE100 
1 . w M 6  YES 4.44EoI 
0.00ElOO YES 0.00E100 

YES 
YES 
YES 



FEW-OSRI-4 DRAFT 
June23. 19% 

CHEMICAL: AROCLOR-1254 BASELINE 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y (S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 

9.36E+00 

1.01 E + 02 

3.72E-01 

3.48E+00 

1.51E+02 

1.70E + 05 

2.78E + 06 

2.14E-06 

1.03E-02 

4.46E-01 

1.68E-01 

4.21E+ 00 

9.11E+00 

4.83E-02 

2.WE-01 

1.54E+W 

1.2OE+o5 

2.00E+06 

2.87E-07 

9.76E-04 

7.41E-03 

1.63E-02 

4.44E + 00 

1.07E+01 

6.40E-02 

2.84E-01 

2.55E + 00 

1.99E+05 

3.34E+06 

3.43E-07 

1.93E-03 

1.74E-02 

3.24E-02 

2.22E + 00 

1.1 1E+01 

0.WE+00 

O.00E + 00 

O.00E + 00 

1.23E+05 

2.06E + 06 

0.00E+00 

O.OOE+ 00 

0.00E+00 0 
- 

0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+ 00 8.69E+Ol 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED: 

O.OOE+W Single storm adsorbed contaminant conc. Cs(mg/&g): O.OOE+ 00 2.09E + 00 1.68E-01 

Single storm adsorbed contaminant quantity PXi (9): O.WE+W 1.66E+01 1.46E+01 0.00E+00 

Annual adsorbed contaminant quantity (9): O.WE+OO 5.46E+01 2.42E + 02 0.00E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E+05 3.68E+05 

7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): OBOE +00 1.24E-05 1.WE-W O.WE+W 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 2.47E-01 1.32E-02 O.WE+@ 

Annual dis. conta. qt (based on sediment yield)@): O.00E + 00 8.14E-01 2.20E-01 O.WE+W 

O.WE+W h%nualbis. don&. qt (based on runoff) (g): O.WE+W 4.10E+ 00 2.20E-01 
.. i )  '. - . 'I 
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W-05R.M DRAm 
June 23. 199.1 

Gc 
D D  
€-E 
MU: 

I IOROVrO 

C D  20.6 252 7.68E-05 8.41E-08 6.26E06 
l.SE-05 328E-03 D E  7.5 11.1 13.9 2.8OE-05 3.06E-08 2.71EM 
1.55E-05 3.2BE-03 E-F 0.7 1.6 1.1 1.5 2.61EM 2.86E-09 2.95E-07 
1.55E-05 3zBE-03 SSOD 56.6 O.WE40 O.OoE+OO O.OOEIQ) 
1.SE-05 3.28E-03 

TOTAL 1.07E-04 

(.WE* 9.68E-01 0.OOEMO -7U3 

1 . 2 3 E a  262E-01 0.00H00 
OSIA7OW&WPAI I 

W y l l R i m  w 
A r g  Conr h C . d a r  nu, 1 1.28E-06 
A v g  Car. h 011 1.28E-07 

Maz.Carh-hmd011 l.zBE-of, 
Y.r Car hORd?ddvmRn 1.28E-06 

1.YE.U 

-Car.IEll.Lir l.IlE-05 

YL COK n OYl 1 Ell. Lk(-mak)  

3900 
30.0 OSTAlJO(RouM) 428 0 

1.0 W)(ROIIL?Si 

31.01 

l d  Yu-h v u  

1d.I I d y p .  1d.l y... 
Cmss YI. W d h 6  -dhl 
&ctlnn LOamgPl b m l s  (e4d.r) vm mmwl 

C D  l . l lE42  1.38E-07 6.81E-08 
D E  4.13E43 5.03E-08 2.48E-08 
E-F 3.86E-W 4.70E-09 2.32E49 
SSOD O.WEIoo 0.WEIoo O.WE100 

TOTAL l.sBE-02 1.93E-07 9.53E-08 



FEW-OSRI-4 DRAFT 
June 23. 19% 

f 

CHEMICAL: AROCLOF4-1260 BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield V(S)e (tonne): 

Annual sediment yield V(S)a @nne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (e): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

9.36E+ 00 

1.01 E + 02 

1 ME-02 

1 S4E-01 

6.65E+00 

1.70E + 05 

2.78E+06 

7.74E-08 

3.73E44 

1.61 E-02 

6.09E-03 

4.44E +00 

1.07E+01 

O.WE+W 

0.00E+00 

O.00E + 00 

1.99E+05 

3.34E+06 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+W 

2.22E + 00 

1 .I 1E+01 

0.00E+00 

0.00E+00 

O.OOE + 00 

1.23E+05 

2.06E + 06 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 8.24E-01 O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 6.53E+ 00 O.00E + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.OOE+ 00 2.15E+01 O.WE+OO 0.WE+00 

SURFACE WATER RUNOR. 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E +05 

7.06E+05 

1.17E +07 

4.49E + 05 3.68E+05 

7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): 0.00E+00 4.04E.06 O.00E + 00 O.00E + 00 

O.WE+00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 2.66E-01 O.00E + 00 OBOE + 00 

Annual ai;. wnb.  q i  ibased on runoff) (e): O.OOE+ 00 1.34E+W O.00E + 00 0.00E+00 

Single storm dissolved contaminant quantity Poi @): 0.00E+00 8.07E-02 

p; ,<;--. * .  
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FEhfP-05RI-J DRAFT 
June 23, 1991 

I M4.M 

o.wE4o 
0 . w E a  

~~ ~ 

25.2 
11.1 
1.6 

TOTAL I 
T U  YI. wk V n  

0 . w E a  o.mEm 

o.mE4o o.mEm 
o.mE4o 0 . w E a  
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YES 
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FEMP-OSRI.4 DRAFT 
June 23, 1994 

- . . . .  . .  
l 

CHEMICAL: BETABHC BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN !PO SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi @): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (19): 
/ 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) @): 

9.36E + 00 

1.01 E+02 

0.00E+00 

O.OOE+ 00 

0.00E+00 

1.70E+05 

2.78E+ 06 

O.00E + 00 

O.OOE+ 00 

OBOE + 00 

0.00E+00 

4.21E+ 00 

9.11E+00 

0.00E+00 

0.00E+00 

O.00E + 00 

1.2OE+05 

2.00E + 06 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 

2.22E + 00 

1.1 lE+O1 

0.00E+00 

O.OOE+ 00 

0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E + 02 5.19E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 2.11E-02 O.00E + 00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+ 00 1.67E-01 0.00E+00 0.00E+00 

Annual adsorbed contaminant quan t i  (g): O.00E + 00 5.52E-01 O.OOE+00 O.mE + 00 

SURFACE WATEA RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (et): 

4.34E+04 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E+05 

7.47E+06 6.31 E+ 06 

DISSOLVED : 

O.00E + 00 0.00E+00 Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 2.12E-05 

Single storm dissolved c o n ~ J n ~ M q ~ a n t $ t  Poi (a): 0.OOE+00 4.23E-01 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 1.39E+00 0.00E+00 O.OOE+00 

Annual dis. conta. qt (based on runoff) (e): O.OOE+W 7.02E + 00 0.00E+00 0.00E+00 n-9 
PGH\OU-S-RIlBOl-94-7lJ~ 20.1994926rm Page 3 



FEMP-OSRI4 DRAFT 
June 25. 19% 

OROUTO 

OSTAID(570WPA) 
i .gg~+05 9.68E-01 0.WBOO -7OCT I -70 0 .00E100  0.00E100 

-75 O.OOE100 O.WE100 l . Z E M 5  2.62E-01 0.00H00 

1 0  WRarrZS) 3900 
30.0 OSTAlYYRadZ5) 428 0 
31.01 
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FEMP-0SRI-Q DRAFT 
June 23. 1993 

m CHEMICAL: DIELDRIN BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN SI0 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+W 4.21E+W 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.1 lE+ 00 1.07E + 01 1.1 1 E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1 58E-02 7.23E-03 O.WE+W O.WE + 00 

Single storm adsorbed contaminant quantrty PXi @): 1 ME-01 3.05E-02 O.WE+w 0.00E+00 

Annual adsorbed contaminant quantity (a): 6.40E+W 2.31E-01 0.00E+00 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.70E+05 1.20E+05 1.99E+05 1.23E+05 

Annual runoff volume ( c f ) :  2.78E + 06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant c o m b  (mg/l): 7.82E-06 3.74E-06 O.OOE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (9): 3.76E-02 1.27E-02 O.OOE+W 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 1.63E+ 00 9.64E-02 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 6.15E-01 2.12E-01 O.WE + 00 

SUBBASIN 580 SUBBASIN PDAFI SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+W 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E +02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 1.39E-03 O.WE+W O.OOE + 00 

Single storm adsorbed contaminant quantity PXi @): O.WE+W l.10E-02 0.00E+W o.WE+w 

Annual adsorbed contaminant quantity @): 0.00E+00 3.62E-02 O.WE+W o.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): O.WE+W 7.13E-07 O.OOE + 00 O.WE+W 

Single storm dissolved contaminant quantity Poi (9): O.OOE+ 00 1.43E-02 O.OOE + 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 4.70E-02 O.WE+W 0.OOE+00 

O.OOE + 00 2.36E-01 O.OOE+W O.WE+OO Annual dis. conta. qi (based on runoff) (9): 
, “ ‘ * 3  
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FEMP-OSFU DRAF? 
June 23. 1991 

~- 

Gc 
D D  
€-E 
M U  

-: MEPTACHLOR EPOXIDE 

C D  206 252 omkoo o m ~ ~  o m * ~ ~  
o mEm 0 OOEIOO D E  75 11 1 13 9 om40 0ooE100 OOOHOO 
0 WEIOO 0 OOEIOO E-F 07 16 I 1  15 0- O o o H Q )  O W E 4 0  
O o M + a o  O O O M O  SSOD 566 O w h o o  O W E 4 0  OWE40 
0 WEIOO 0 WE40 

TOTAL 0 WHO0 

-mmdRn*r w 
1.0 car h C . d 6 y .  Rm.l OR 
h v a c a c h  QYl OWE40 

0 OOHOO 

O . W E 4 0  o . m w  
0.WEIOO 0 . 0 0 E 4 0  
O.OOE*M 0 . 0 0 E 4 0  
o .mEa O.OOE100 
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Sllb560 OWE40 YES 0 WE40 YES 
StI570 OWE100 MS 0 O O M O  
-75 OWE100 YES 0 WE100 YES 

o.mI0 YES o.ooE100 
o.WE100 YES 0.00E100 
o.ooHo0 YES o.m~00 

YES 
YES 
YES 

I 
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FEW-OSRI-4 DRAFT 
June 23. 1994 

0 CHEMICAL: HEPTACHLOR EPOXIDE BASELINE 

SUBBASIN !XU SUBBASIN WPA SUBWIN Sro SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+ 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01E+02 9.11E+W 1.07E+01 1.11E+Ot 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W O.WE+W 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): O.WE+ 00 O.WE+W 0.00E+00 O.WE+OO 

Annual adsorbed contaminant quanttty (8): O.OOE+W O.WE+W O.OOE + 00 0.WE+00 

SURFACE WATER RUNOR 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

1.70E + 05 l.#)E+05 

2.78E + 06 2.WE+06 

1.99E+05 

3.34E + 06 

l.WE+05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W O.WE+W 0.00E+00 O.WE+W 

Single storm dissolved contaminant quantity Poi (g): 0.00E+OO O.WE+W O.mE + 00 O.WE+W 

O.WE+W O.OOE + 00 Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): O.00E + 00 O.WE+W 0.00E+W 

O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E+00 8.69E +01 9.56E +OO 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 4.30E-04 O.00E + 00 O.WE+00 

Single storm adsorbed contaminant quantity PXi @): O.WE+OO 3.4OE-03 O.OOE + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): O.WE+W 1.12E42 0.00E+00 O.WE+W 

SURFACE WATm RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

4.34E t 04 

7.13E+05 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E+ 06 

DISSOLVED : 

0.00E+W Single storm dissolved contaminant conc.Ce (mgp): O.WE+W 6.03E46 O.WE+00 

Single storm dissolved contaminant quantity PQi (g): O.WE+ 00 1.21E-01 O.WE + 00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 3.97E-01 O.WE+OO O.WE+W 

Annual dis. conta. qt (based on runofi) g)'?' -' ' ' O.WE+W 2.WE+W O.WE+W O.WE+W 

a 
,, , ...,.... 

> 
U 

PGH\OU-S-RI\DO1-W=N~2OU). 19W9?Qm Page 3 



FEMP-OSRI-4 DRAFT 
Junel j .  19% 

349.0 
uB.0 

7.61E-09 8.08Em 
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7.61E-09 8.08E-07 
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62E-10 
62881 1 

628249 
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25.2 
11.1 < SSOD T :[ 1.6 

3.77E-06 4.13511 3.011E-0 
13.9 1.37E.08 1.51E-11 1.33E-O 
1.1 1.5 1.28E-W 1.41E-12 1.UE-ll 

56.6 O.Wh00 0.WEIOO 0.OOElO 

TOTAL I 5.28EoB 

T U  y... - v u  

t-D 
D E  
E-F 
SSOD 

5.58E-06 
2.03E-46 
1.9oE-07 
0.WHQ) 

6.7BE-11 3.3SE-1 1 
2.47E-11 l Z E - 1 1  
Z.3lE-12 1.14E-12 
0.00Ec00 O.ooE100 

3.8lE-11 YES 2.%E09 YES 
YES o.wh00 
YES o.wh00 

O.WE*Oo YES o.wh00 
O.WEI0 YES 0.WEIOO 
0.00Ec00 YES 0.WEIOO 

YES 
YES 
YES 
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FEMP-OSRl4 D R A n  
June 23. 19% 

.. . .. =: .-. 
t - 

f .  I 

CHEMICAL HEPTACHLORODIEENZO BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

SEDIMENT IN THE RUNOR: 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21 E + W 4.44E+ 00 

Annual sediment yield Y(S)a ((onne/yr): 1.01 E+02 9.11E+00 1.07E+01 1.1 1E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.WE46 O.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PX (e): 3.78E-05 O.WE+W O.WE+W O.WE+W 

Annual adsorbed contaminant quantrfy (9): 1 M E 4 3  O.WE+W O.WE+W O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.20E+05 1.99E+05 1.23E+05 

2.78E + 06 2.WE+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.81E-11 O.WE+W O.WE+W O.WE+W 

Single storm dissolved contaminant quantity POI (e): 1.83E.07 O.WE+W 0.00E+00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 7.93E46 O.WE+W O.WE+W O.WE+00 

0.00E+00 Annual dis. conta. qt (based on runoff) (e): 2.99E46 O.WE+W O.WE+W 

SUEBASIN 580 SUBBASIN PDAR SUEBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+01 9.SE + 00 
Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+W 5.38E-05 O.WE+W 0.00E+00 

Single storm adsorbed contaminant quantity Pxi (9): O.WE + 00 4.26E44 O.OOE + 00 O.WE+W 

O.WE+W O.WE+W Annual adsorbed contaminant quantity (9): O.WE+W 1 AOE-03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

7.06E + 05 

1.17E + 07 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant oonc.Ce (mg/l): O.WE+ 00 5.15E-10 O.WE+W O.WE+00 

O.WE+W O.WE+W Single storm dissolved contaminant quantity POI (g): O.WE+W 1.03E-05 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 3.39E-05 O.WE+W O.WE+m 

Annual dis. conta. qt (based onhh’d) (e): O.WE+W 1.71 E 4 4  O.WE+W O.WE+W 
, . . i ; t  * 



1 .WE44 
l.BOE-05 0.n 

sutbn 

C D  
D E  
E-F 
S O D  

TOTAL 

160 mRaQ7) 
6 1 1  16 0 QSTAlOO(RaQ7) ii 
5 7 0  WRcuO) 
78 0 CISTAlZCiRcuO) 

134 0 

3860 P * h n o . r r p .  
1oUYU.d- 

34600 -Id) 103E107 

1- lam h s  1d.I Y r s  
mms -dh# D*(llbll.dhl 

yonth. IUW) v.l W*l 

168E+00 2 04E-05 1 OlE-05 
6 llE-01 7 45E-06 3 67E-06 
5 7lE-m 6.95E-07 3 43E.07 
0 0 0 ~  O O M I O O  O M f * o o  

235EIOO 2 86E-05 141E-05 



FEW-OSRl4 DRAF? 
June 23. 1994 

CHEMICAL: ENDRIN ALDEHYDE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+W 4.44E+W 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.1 1 E+ 00 1.07E+01 l . l lE+Oi  

ADSORBED: 

O.00E + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.60E-03 O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): 2.43E42 O.WE+W 0.00E+W O.WE+w 

Annual adsorbed contaminant quantity (e): 1.05E+W O.WE+W OBOE+ 00 O.WE+W 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.2OE+05 1.99E+05 1.23E+05 

2.78E+06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.15E-05 0.WE+00 O.WE+W O.OOE+ 00 

O.WE+W O.mE + 00 Single storm dissolved contaminant quantity PQi (e): 5.52E-02 O.WE+W 

O.WE+W Annual dis. conta. qt (based on sediment yield)@): 2.39E+W O.WE+W 0.00E+00 

Annual dis. conta. qt (based on runoff) @): 9.01 E41 0.00E+00 O.WE+W O.WE+W 
a 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.SE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.1 9E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 O.00E + 00 O.00E +00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE t 00 O.WE+W 0.00E+00 O.WE+W 

0.00E+00 O.WE+W Annual adsorbed contaminant quantity (g): O.00E + 00 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoft volume (cf): 

4.34E+04 

7.1 3E+05 

4.49E+05 3.68E + 05 

7.47E+06 6.31E+06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W O.WE+m O.WE+W O.WE+OO 

O.WE+W O.OOE+ 00 Single storm dissolved contaminant quantity PQi (g): O.WE+ 00 O.WE+m 

O.00E + 00 0.00E+W Annual dis. conta. qt (based on sediment yield)(g): 0.00E+m 

O.WE+W 

O.OOE+ 00 

rP * 'a Annual_dis. L. conta. qt (based on runoff) (g): O.WE+W O.WE + 00 O.00E + 00 

P G H \ O U - S W l ~ W  20.1994 9- Page 3 000907 
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Surface Water Model Outputs 
Future Conditions 
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ce w V, DF Pldd*.RUl 
-- DP.h.d c&C&d lO tdVo*nn  M - c a c a * t o - -  

c a c .  (my) wnyp) d R& (dl Fxtor (man) 
S&560 OWEIOO O W E 4 0  170E+O5 2WE-01 O W E 4 0  

W A  OWEIOO 0WE+00 120E+05 509E-01 O o o E * 0 0  
-70 OWEIOO OWEIOO 199E105 625E-01 OWEcOO 

bmrgr  I slam - 0 n ; L g c  
- -  _ .  

UOM 
( d r )  ldll 

OROUTO 00 WR&5) 416 0 
m7OCT 530 OSTAIJOlRuX25) 454 0 

Cross section Yrrac.h .6..r.nr.h 

--Y-M(uplli r*M(-i 

O.WE100 0.00E100 
0.WE40 O.WE*00 
4.46E-12 2.99E-10 

Max' 4.46E-12 2.99E-10 

Sla580 
POAR 
-1 
St682 

Cross K d h l . v o l  Y d W . d  X d W d  X d W v d  Y n r  Ilu.d.l ly 
se.c(m I rn&b5w ha W A  h a L I l b l l 5  haurn badmg nrarhdmg F-calupn 

a ulb510 (Dl IW*i 

C D  20 6 25 2 OWE40 OWE40 OWE40 
D E  7 5  11 3 13 9 0WE*00 OWE40 OWE40 
E-F 0 6  1 4  1 0  I I 221E-12 242E-15 245E-13 
SSOD 492 988E-11 108E-13 397E-12 

0.WEcOO 0.00EIOO 4 . 3 4 E 4  4.4OE-02 0.WEcOO OROUTI 31.0 
5.63E-15 1.13E-10 7.06E45 . 9.28E-01 5.2ZE-15 @75 16.0 
6.94E-15 8.82E-11 4.49E+05 4.17E-01 2 . S - 1 5  QSTA73575) 76.0 
O.WE40 O.WE+W 3.68E+O5 2.97E-01 0 . W E W  

Ilu. c a r  in P.d6y. R u l  el U R  lupnl 

YU. Conc. h OYR lWI 

3.72E- 12 

3.91E-13 

l d d  vemu 
CmnbNd &bbbLo.dblpr W.ipn.d Dntomd w d g m d m  

ma. c w .  (In.#) U n l I g )  Conr lapng)  

a 5 6 0  0.00EIOO 0.WE40 O.WE#O 
WPA 6 d 5 7 0  0.WEIOO 0.WE40 0.WE40 
slLl575 0.WEIOO 0.WE40 O.WE40 
sub 58O.PDAR. 581 6 582 4.53E-I5 2.01E-10 3.04E-10 

Vo*nw OROUTZ 3.0 
WSTABO 196.0 
OSTAEE(SSOD1) 199.0 

WPADDY 406.0 
QCMA(AVG) 3460.0 

CPC S C R r n G  IC-227 .m R I W  CRRUIIA : 1.93E-10 (upn) 

C D  
D E  
E-F 
S O D  

TOTAL 

0.00E+00 0.WEIOO 0.00E*00 
0.WEIOO 0.WE-X O.WE*00 
7.07E-11 8.6lE-16 4.25E-16 
3.16E-09 3.85E-14 1.9OE-14 

3.23E-09 3.94E-14 194E-14 

oubbnm 

Sb560 
WPA 
Sb570 
-575 

h s o h e d  l c m n d  C- n scrnrrd m n m  b s h e d  &Inned C m c . n  t c -  
COM. (man) oul m WU (upn) 0111 Cmc. (e) oul kQMA(uy) ou 

000EIOO YES 0 WEIOO YES Wm.0 OWE40 YES O W E 4 0  YES 
O W E 4 0  YES 0 W E 4 0  YES PDAR 563E-15 YES 397E-12 YES 
O W E 4 0  YES 0 WE*M YES slLv58 1 694E-15 YES 397E-12 YES 
O W E 4 0  YES 0 W E 4 0  YES sub582 OWE40 YES O W E 4 0  YES 



. .  

CHEMICAL: ACTINIUM-227 +7D Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21 E+OO 4.44E + 00 2.22E + 00 

1.1 1 E+01 Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 0.00E+00 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): O.00E t 00 0.00E+00 O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 O.00E + 00 O.OOE+ 00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E + 05 1.20E + 05 1.99E +05 1.23E + 05 

2.78E + 06 2,00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 O.00E + 00 O.OOE+ 00 O.00E + 00 

O.00E + 00 Single storm dissolved contaminant quantity PQi (9): 0.00E+00 O.OOE t 00 O.00E + 00 

O.OOE + 00 Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO O.WE+OO O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE+OO O.OOE + 00 O.OOE + 00 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF. 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+00 8.69E+01 9.56E + 00 

3.33E+02 5.19E+01 Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 3.85E-10 4.53E-10 O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): O.00E t 00 3.05E-09 3.94E-08 O.OOE+OO 

Annual adsorbed contaminant quantity (9): 0.00E+00 1.01E-08 6.55 E-07 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 4.34E t 04 7.06E +05 4.49E+05 3.68E + 05 

Annual runoff volume (cf): 7.13E+05 1.17E +07 7.47E+06 6.31E+06 

DISSOLUED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E t 00 5.63E-15 6.94E-15 O.OOE+OO 

O.OOE+OO Single storm dissolved contaminant quantity Poi (9): 0.00E+00 1.13E-10 8.82E-11 .: b 
O.00E + 00 

O.WE + 00 

ta. qt (based on sediment yield)(g): 0.00E+00 3.7lE-10 1.47E-09 

qt (based on runoff) (9): O.00E + 00 1.87E-09 1.47E-09 
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-560 

WPA 
SA1570 

-75 

WSBO 
PDAR 
M I  
-2 

4 16E-14 2WE-10 170E+05 2WE-01 

ZME-14 897E-11 120E405 509501 
566E-14 319E-10 199E+05 625E-01 

262E-14 912E-11 123E+05 2 llE-01 

202E-14 248E-11 434EW 440E-02 
33OE-14 659E-10 706E+05 928E-01 
361E-14 459E-10 449E+05 4 17E-01 
370E-14 386E-10 368E105 297E-01 

8.32E-15 
1.34E-14 
3.54-14 

5.52E-15 

&ME-16 
3.W-14 
1.5OE-14 
1.lOE-14 

Cmnbnmd CubbnhLo.dnpr 

-560 
WPA h d 5 7 0  
slb575 
Sub 580 PDAR 581 h 582 

V& 

W - W - J h  
C a r  (.lphg) 

2.18E-09 
2.5OE-09 
1.40E-09 
1.74E-09 

V0bT.S Tdd 
w.(gnmd DLn0h.d 

Drrcmc (mgn) Y1.r (a) 
4 l6E-14 2WE-10 
4 53E-14 4 09E-10 
262E-14 912E-11 
345614 153E-09 

OROUTI 
l l ~ 1 7 5  OSTA75(575) 

TOTAL 

OROUT2 
QpSTABO 
OSTAEE(SSOD1) 

qpPADDY 
OGIGM/I(AVG) I 

4 48E-08 545E-13 269E-13 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

Sabbntn 

-560 
WPA 
Sub570 
Sub575 

4 53E-11 
4 53E-11 
4 53E-11 2 5oE-09 

Max 4 53E-11 2 50E-09 

on* wmld RW" 

Are C w .  m Paddys R v ,  d GMR (upn) 

Avg. CMC. n Usc (uwl) 

709E-12 

7 45E-13 

Dnsohd 8crmsn.d cmc. a Scrnnrd fubban Dn.0h.d OCr.-d C w . n  ccnn*d 
CMC (rnpn) old n GMA (UgA) ou conc. (rngn) 0111 hOYl(W) 0111 

4 16E-14 YES 116E-11 YES Slb5.30 202E-14 YES ZOZE-11 YES 
2ME-14 YES 116E-11 YES PDAR 330E-14 YES 302E-11 YES 
566E-14 YES 116E-11 YES Sb58 1 361E-14 YES 302E-11 YES 
262E-14 YES 116E-11 YES Sl6IW2 37OE-14 YES 302E-11 YES 

C D  
DE 
E-F 
SSOD 

20.6 25.2 
7.5 11.3 
0.6 1.4 

1.44E-10 1.58E-13 1.lOE-11 
13.9 7.39E- 1 1 8.1 OE- 14 6.91 E- I 2 
1 .o 1.1 2.47E-11 2.70E-14 2.74E-12 

49.2 7.52E-10 8.24E-13 3.02E-11 

C D  
DE 
E-F 
SSOD 

1.05E-08 1.28E-13 6.3lE-14 
5.54E-09 6.75E-14 3.33814 
1.17E-09 1.42E-14 7.OlE-15 
2.76E-08 3.36E-13 1.65E-13 

CPC SCREEMNG CESilM-117 +ID R M  CRllERU : 1.97E-09 (W) 

c 



CHEMICAL CESIUM-137 + 1 D Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.18E-09 

2.04E-08 

8.84E-07 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

SUBBASIN WPA 

4.21E+ 00 

9.1 1E+00 

1.36E-09 

5.71 E49 

4.33E-08 

SUBBASIN 570 

4.44E + 00 

1.07E+01 

3.18E-09 

1.41 E-08 

1.27E-07 

1.99E + 05 

3.34E + 06 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol 

1.40E-09 

3.12E-09 

5.21 E-08 

1.23E + 05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.16E-14 2.64E-14 5.66E-14 2.62E-14 

Single storm dissolved contaminant quantity PQi (9): 2.00E-10 8.97E-11 3.19E-10 9.12E-11 

Annual dis. conta. qt (based on sediment yield)(g): 8.67E-09 6.81E-10 2.87E-09 1 S2E-09 

Annual dis. conta. qt (based on runoff) (9): 3.27E-09 1 SOE-09 5.35E-09 1 S2E-09 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+ 00 8.69E + 01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.1 7E + 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.16E-09 1.70E-09 1.78E-09 1.85E-09 

Single storm adsorbed contaminant quantity PXi (9): 5.90E-09 1.35E-08 1.55E-07 1.77E-08 

Annual adsorbed contaminant quantity (9): 9.18E-08 4.45E-08 2.57E-06 4.57E-07 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 4.34E+04 7.06E + 05 4.49E+05 3.68E + 05 

Annual runoff volume (cf): 7.13E+ 05 1.17E + 07 7.47E + 06 6.31E+06 

DISSOLVED : 
e 

Single storm dissolved contaminant conc.Ce (mg/l): 2.02E-14 3.30E-14 3.61E-14 3.70E-14 

Single storm dissolved,contaminant quantity PQi (9): 2.48E-11 6.59E-10 4.59E-10 3.86E-10 

Annual d i $ : m ) @ s e d  on sediment yield)(g): 3.86E-10 2.17E-09 7.63E-09 9.96E-09 

6.61 E49 Annual dis. conta. qt (based on runoff) (9): 4.07E-10 1 B9E-08 7.63E-09 
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1.14E-07 

1.55E-07 
1.66-7 

o.wE+oo 

i 

QROUTO 
qp7OCT 
O S T A 7 W 7 ~ W P A ~  

slb560 
WPA 
SLI570 

-75 

SLI5Bo 
PDAR 
W 1  
Sub582 

C C  
D D  
E-E 
Max 

5.69E-07 2.74E-03 

3.05E-07 1.03E-05 
2.66E-07 1.ME-03 

0.00E+00 0.00EIOO 

0.WE+00 O.WE*OO 
3.91E-07 7.81E-03 
0.WEIOO 0.00EIOO 
0.WE+00 0.00EIOO 

C D  20 6 25 2 120E-03 132E-06 9 17E-05 
281E-04 4 62E-04 D E  7 5  11 3 13 9 492E-04 539E-07 4WE-05 
281E-04 4 62E-04 E-F 0 6  1 4  1 0  1 1  138E-04 151E-07 153E-05 
281E-04 4 62E-04 SSOD 492 384E-03 421E-06 155E-04 
281E-04 4 62E-04 TOTAL 5 68E-03 

?.uti560 
WPA h s t 6 7 0  
Sm575 
SA 5W.PDAR. 581 h 582 

G r c 1  Mmu Rwrr 

1.70E405 

l.ZOE405 
1.99E405 

1.23Ei05 

4.34E+04 
7.06E405 
4.49E405 
3.68E405 

Vo*ar 

W W . d  
Dia. Cmc. (owl) 

5.69E-07 
2.81E-07 
O.WE+C€I 
1.76E-07 

Told Mas, L W  P" v..r 

2.WE-01 

5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

l d d  
D a r o m d  
Yn. (SI 

2.74E-03 
2.53E-03 
O.WE*OO 
7.81E-03 

A r g  Cmc. in P- R m  1 GMR IWI 

Awg Cmc. in GMR (uwl) 

4 16E-05 

437E-06 

Told T u d  Y P S  T d d  Mas1 
Cross Mas. D M n b l * e d h E  DkDlbr*edhl 
&cum Lo.dnp(p) yorun 1Wb.Y) v*s (Ibldw) 

O.WE*OO 
3.63E-07 
o.wH00 
o.wH00 

V O L I  

mWM- 
cmc. (*D) 

9.07E-04 
4.62E-04 
O.WE*OO 
2.76E-04 

Ye c m .  in Padm R m  1 tyR (W) 

Ye Cmc. h OYR Ius41 

2.34E-04 

2.46E-05 

QROUTI 
@75 
QSTA7Y575) 

QROUTZ 

QSTAEE(SSOD0 
qPsTrn  

qpPADDY 
OGWAVG) 

C D  
D E  
E-F 
SSOD 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

606.0 
3460.0 

- 

416 0 
454 0 

370.0 
378.0 

378.0 
406 @ 

1.11E47 

1.11E-01 
4.27E-02 
6.90E-03 
1.23E-0 1 

1.35E-06 6.66E-07 
5.2OE-07 2.56E-07 
8.4OE-08 4.14E-08 
1.5OE-06 7.38E-07 

I TOTAL 1 2.83E-01 3.45E06 1.7OE-06 

CPC fCREENlNG I IEpTurmy237  U D  RISK CRIIERLP. : 3.12E-05 I d )  

SA560 
WPA 
SA570 
m 5 7 5  

5 69E-07 NO 881E-05 NO 
3.05E-07 NO 8 81E-05 NO 
2 66E-07 NO 8 81E-05 NO 
0.00E+00 YES 0 WE+W YES 

SIlb580 
PDAR 
-581 
-582 

0.00E100 YES OWEM0 
3.91E-07 NO 1.55E-04 
0.00E100 YES O.WEIOO 
0.00E100 YES OWEIOO 

YES 
NO 
YES 
YES 
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CHEMICAL: NEPTUNIUM237 + 1 D Future 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E + 01 i . l lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 9.07E-04 4.75E44 4.55E-04 O.00E + 00 

Single storm adsorbed contaminant quantity PX (9): 8.49E-03 2.00E-03 2.02E-03 O.00E + 00 

Annual adsorbed contaminant quantity (9): 3.68E-01 1.52E-02 1.81 E-02 0.00E+00 

SURFACE WATEF~RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E + 06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 5.69E-07 3.05E-07 2.66E-07 O.00E + 00 

Single storm dissolved contaminant quantity POI (9): 2.74E-03 1.03E-03 1.50E-03 

Annual dis. conta. qt (based on sediment yield)(g): 1.19E-01 7.85E-03 1.35E-02 O.00E + 00 a 
Annual dis. conta. qt (based on runoff) (9): 4.48E-02 1.73E-02 2.51E-02 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 6.13E-04 

Single storm adsorbed contaminant quantity PX (9): O.OOE+OO 4.86E-03 

Annual adsorbed contaminant quantity (9): O.00E + 00 1.60E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 4.34E+04 7.06E + 05 

Annual runoff volume (cf): 7.13E + 05 1.17E+07 

? t  i : . ' i  . . 
DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE + 00 3.91E-07 . 
Single storm dissolved contaminant quantity Poi (9): 0.00E+00 7.81E-03 . 

Annual dis..conta. qt (based on sediment yield)(g): O.WE + 00 

Annual dis. conta. 0.00E+OU 

2.57E-02 

1.30E-01 

SUBBASIN 581 SUBBASIN 582 

8.69E + 01 9.56E+00 

3.33E+02 5.19E+ 01 

O.OOE + 00 O.OOE + 00 

O.OOE + 00 O.00E + 00 

0.00E+00 0.00E+00 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31E+06 

O.WE + 00 

O.00E + 00 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

O.OOE + 00 

O.00E + 00 

O.OOE + 00 .... . . .a,>:, 
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4 3 4 E 4  440E-02 OWEIOO OROUT1 

4 49E45 4 17E-01 5 31E-13 OSTA73575) 

-0 000E+00 OWEIOO 
PDAR 704E-12 141E-07 706E45  928E-01 6YE-12 -575 
-1 127E-12 162E-08 
S4b5z.2 000E40  000EM0 3 6 8 E 4 5  297E-01 OWEM0 

VDLn* TOtd v& PROUTZ 
Cotnbmed Subbnh- W e w e d  Ikrtmed WmaNad.6r @TAeo 

PSTAEE(SSOD1) Ikr. cmc. ImPnJ Y a a  (9) c a c .  ( m g )  

190E-14 9 13E-11 9 34E-10 sub 560 
WPA h -70 306E-13 276E-09 158E-08 WPADDY 

sub575 O00E40 OWEIOO OWE+oo OGWAVG) 
Sub 58O.PDAR 581 6 582 354812 157E-07 171E-07 

G C  306E-10 158E-08 
D O  3 06E-10 158E-08 
E-E 3 49E-09 169E-07 
Max 3 49E-09 169E-07 

wed Lcm Rwer 

Avg Conc nP.ddy.Run.ICYR (Wl 508E-10 

534E-11 Arg Cmc n GMR (Upn) 

31.0 
16.0 
76 0 

3 0  
196.0 
199.0 

406.0 
3260.0 

20 6 25 2 7 14E-10 783E-13 544E-11 G O  
D E  7 5  11 3 13 9 3 19E-10 349E-13 298E-11 
E-F 0 6  1 4  1 0  1 1  177E-09 194E-12 1 %E-10 
SSOD 492 772E-08 846E-11 3 10E-09 

TOTAL 8 OOE-08 

Told Y a s  Lo&g Per Y e a  

Tmd i m d  Y ~ S  TMd Y a s  
Croaa Y a s  hrtnbued n 6 WrWu(.d n 3 

&.dm Lo.dnp(g) Months (Wdwl v.r 0bld.Y) 

TOTAL 

G O  3.24E-08 
Max. Conc. k P d d p  Run d GWR I@) I 1.43E-08 

5.72E-08 
Mal. cac. k UR I@) 3.06E-10 S O D  2.47E-06 

2.91E-09 I 
2.57E-06 3 13E-11 1.55E-11 

3.94E-13 1.94E-13 
1.74E-13 8.58E- 14 
6.96E-13 3.43E-13 
3.01E-11 1.48E-11 

-0 
WPA 
sub570 
m 5 7 5  

19OE-14 YES 1 WE-11 YES Slb580 
197E-13 YES 5 23E-11 YES PDAR 
371E-13 YES 5 23E-11 YES S4b581 
OWE40 YES 0 WE+00 YES Sub582 

OWEIOO YES, O W E 4 0  
704E-12 NO 3 10E-09 
127E-12 YES 127E-09 
O W E 4 0  YES 0WE*00 

YES 
NO 
YES 
YES 

I I I 
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CHEMICAL PLUTONIUM-238 Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+OO 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+01 1.1 1E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 9.34E-10 9.48E-09 1 SE-08 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 8.74E-09 3.99E-08 8.71 E48 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 3.78E-07 3.03E-07 7.82E-07 0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.90E-14 1.97E-13 3.71E-13 O.00E + 00 

0.00E+00 a 
O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 9.13E-11 6.68E-10 2.09E-09 

5.07E-09 1 A8E-08 Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 1.49E-09 1.1 1 E-08 3.51 E-08 

3.95E-09 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E+01 9.56E+00 

5.19E +01 Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.1 7E + 01 3.33E+02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 3.42E-07 5.89E-08 O.00E + 00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 2.71 E-06 5.12E-06 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.OOE+OO 8.92E-06 8.52E-05 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E+05 3 . 6 8 ~  + 05 

7.13E + 05 1.17E+07 7.47E+06 6.31E+06 

DISSOLVED : 

O.OOE+OO * Single storm dissolved contaminant conc.(;e (mg/l): O.OOE + 00 , 7.04E-12 1.27E-12 

Single storm dissolved contaminant quantity Poi (9): O.OOE+00 1.41 E-07 1.62E-08 O.00E + 00 

O.00E + 00 Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 3&10r) 2.69E-07 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 2.33E-06 2.69E-07 O.OOE + 00 

000916 
' # . z i ,?  
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C C  
D D  
E-E 
Max 

4 62E-08 2 39E-06 
4 62E-08 2 39E-06 
3 68E-07 176E-05 
3 68E-07 176E-05 

TOTAL 2.95E-04 3.59E-09 1.77E-09 

Subbun D#ssdvcd Screened conc 111 sccmrrd 

c w .  I@) QUI n GLU (upn) QUI 

a 5 6 0  1 19E-11 YES 8 %E-09 YES 
WPA 286E-11 YES 8 %E-09 YES 
Sub570 568E-11 YES 8 56E-09 YES 
sub575 000E+OO YES 0 00E+00 YES 

liubbutn hrrohed  Screened C M C . ~  bt-d 

Cmc. (m@) QUI !nGw1(upll) m 

W E 0  OWE+OO YES 000E+00 YES 
PDAR 578E-10 NO 327E-07 YES 
.Sttl581 227E-10 YES 227E-07 YES 
.Sttl582 202E-10 YES 202E-07 YES 

2.39E-12 
1.46E-11 
3.55E-11 

0.WE+00 

0.WE+00 
5.37E-10 
9.47E-I1 
6.WE-11 

5.75E-08 
9.71E-08 
J.ZOE-07 

O.WE+OO 

O.WE+00 
1.16E-05 
2.89E-06 
2.11E-06 

170E105 ZCOE-01 

199E+05 625E-01 

123E+05 211E-01 

4 3 4 E W  440E-02 
706E105 928E-01 
4 4 9 E a  417E-01 
368E+05 297E-01 

V d u n  Tdal 
w e e d  Dnt0k.d 

Da Cmc I@) Yar (I) 

119E-11 575E-08 
462E-11 4 17E-07 
000E+00 0COE+00 
3 73E-10 166E-05 

I M E ~  5 0 9 ~ - 0 i  0.0 
53.0 

53.0 

31.0 
16.0 
76 0 

3.0 
196.0 
199.0 

406.0 
3460.0 

qp(R&51 416 G 
OSTAI3O(R&5) 454 t 

WRwtZ7) 370 (r 
OSTAI W(Ran27 I 378 0 

qp(Roul3) 378 0 
OSTAlZO(RoUl3) 4060 

OROUTO 
pp70CT 
QSTAIq57LWiPA) 

-70 5.68E-11 

sub575 0.00E+oo 

sub580 O.WE+00 
PDAR 5.78E-10 
Sub581 2.27E-10 
Sub582 2.OZE-IO 

Combined Subboin 

OROUTI 

OROUTZ 
qPSTAB0 
OSTAEE(SSODl1 

~PPADDY 
(XjWAVG) 

V h  
Wei#Nad &a. 
conc. (inpng) 

5.88E-07 
2.39E-06 
0.00E+OO 
1.79E-05 

Sub 560 
WPA h sub570 
sub575 
Sub 580.PDAR. 581 h 582 

~ 

C D  
D E  
E-F 
SSOD 

20.6 25.2 
7.5 11.3 
0.6 1.4 

I 17E-07 128E-10 8 91E-09 
13 9 514E-M SHE-11 481E-09 
1 0  1 1  186E-07 206E-10 209E-08 

492 8 14E-06 892E-09 327E-07 

.... 
Grtd yunl R n u  

A v p  CMC. in P.ddy. R m  UIR (WI 5 42E-08 

AVg. CMC. *I CMR (d) 5 69E-09 

C D  
D E  
E-F 
S O D  

6.23E-M 
2.E4E-06 
6.58E-06 
2.80E-04 

7.58E-I1 3.74E-11 
3.ZE-11 1.59E-11 
8.OZE-11 3.95E-11 
3.40E-09 1.68E09 

Mu. CMC. n Plddy. Run a GMR (41 

YU. Cmc. in OYR (uwl) 

3 07E-07 

3 23E-08 

CPC SCREENING PLUTOWlKZ3DRlD R I M  CRITERIA : 3.3E-07 It@) 

P 

- _.i 
d .  



6 ; \  ._. 

CHEMICAL: PLUTONIUM-239/240 Future 

SUBBASIN !XO SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+01 1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.88E-07 1.38E-06 3.00E-06 O.OOE + 00 
O.OOE + 00 

AnnuaJ adsorbed contaminant quantity (9): 2.38E-04 4.41 E-05 1.20E-04 O.OOE+00 

Single storm adsorbed contaminant quantity PXi (9): 5.50E-06 5.81 E-06 1.33E-05 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

1.70E + 05 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E + 06 3.34E + 06 2.06E+06 

DISSOLVED : 

O.OOE+ 00 

O.OOE+OO O.00E + 00 0 
Single storm dissolved contaminant conc.Ce (mg/l): 1.19E-11 2.86E-11 5.6851 1 

Single storm dissolved contaminant quantity PQi (9): 5.75E-08 9.71E-08 3.20E-07 

Annual dis. conta. qt (based on sediment yield)(g): 2.49E-06 7.37E-07 2.87E-06 

Annual dis. conta. qt (based on runoff) (9): 9.39E-07 1.62E-06 5.36E-06 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9.56E +00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 2.80E-05 1.05E-05 9.48E-06 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 2.22E-04 9.14E-04 9.07E-05 

Annual adsorbed contaminant quantity (9): 0.00E+00 7.32E-04 1.52E-02 2.34E-03 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E + 05 3.68E+05 

7.13E + 05 1.17E +07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE + 00 5.78E-10 2.27E-10 2.02E-10 

Single storm dissolved contaminant quantity PQi (9): O.OOE+OO 1.16E-05 2.y35-06 * *  . 2.11E-06 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 3.81 E-05 F&et)()O.80E-05 5hE-05 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 1.92E-04 4.80E-05 3.61E-05 
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P I W Y S  RUN BIu( 

subbum 

-0 

WPA 
-570 

-575 

cb€mcAL PROTACTINIUY-231 

(d*l 
DP- 

C- (mpn) Yaa&)  d R u a ( r  Id) Flow a a b a n t m P n l  tdd 

0.00EIOO 0.00E+00 1.70EcO5 2.00E-01 0.WEIOO 

0.WE*00 O.OOEIOO 1.20E*05 5.09E-01 0.WEIOO OROUTO 0.0 cp(Rwt251 416.G 
0.00E40 O.WE+OO 1.99EcO5 6.25E-01 O.WE+OO w70CT 53.0 QSTAlJMRwt251 454 0 

O.WE100 0.00EIOO 1.23E405 2.11E-01 0.00E*00 53.0 1 QSTA70(57&W'AI 

W 8 0  
PDAR 
-81 
5-2 

OWEIOO 000E+00 4 3 4 E 4  440E-02 OWHoo 
908E-11 l8 lE-06 7 O 6 E a  9 28E-01 8 42E-I 1 
159E-11 202E-07 4 49E-5 4 17E-01 6 63E-12 
O W E 4 0  000E+OO 368EcO5 297E-01 Ooof+OO 

OROUTI 

QSTA73575) 
@75 

Vo*nr  1d.I 
Cornbad S u b b n n L o m g l  W8ight.d oaohad 

Dn Conrlmwl) Y a s ( p )  

Sub560 OWEIOO 0WE+00 
WPA h sub570 OWEIOO OOOEIOO 
-575 O W E 4  OOOEIOO 
slrb 580 PDAR 581 h 582 455E-11 202E-06 

OROUT2 
qPsTAA0 
OSTAEE(SSOD1) 

*PADDY 
OGMA(AVG1 

V o * a  
w-da 
C m r ( n g n n l  

OW500 
OOOEIOO 
0WE+OO 
349E-06 

25 2 
11 3 
1 4  

4 48E-08 3 43E-06 SSOD 
Max 

0WE*00 OOOEIOO OWEIOO 
13 9 OOOE+00 0WEcO0 OWE+W 
1 0  1 1  222E-08 243E-11 246E-09 

492 992E-07 109E-09 399E-08 

TOTAL 101E-06 4 48E-08 3 43E-06 

G r d  Mmm River 

Arp CMC a Paddya Run d GMR luwll 

Arp Cmc. a WIR luwll 

6 42E-09 

674E-10 

C D  0.WEIOO 
Mu. Conc. in P a W s  Run .I QMR IWI I 0.WEIOO 

7.10E-07 
Llu. Cmc. h OYR (wl) 3.93E-09 SSOD 3.17E-05 

3.74E-08 I 
Totd Y a a  Lowhg Per Y * u  

l d d  lot* y.u T d d  Ya. 
C,O.. Ya. Dnt rW.dm6 m . d  m 1 

Seclmn Lo.dnglgl h M h s  ( W W )  v..r ( r m d q )  

O.WE+00 O.WE+OO 
O.WE*00 O.OOEcO0 
8.64E-12 4.26E-12 
3.86E-10 1.91E-10 

TOTAL 3 24E-05 3.95E-10 1.95E-10 

CPC SCREENING PROTACTwuy231 RISK CRITERIA : l.10E-06 (upn) 

-560 OWEIOO YES 0 00E+00 YES M S B O  
WPA 000E+00 YES 0 00E*00 
Sub570 OWE+OO YES 0 OOE*00 
Sub575 OOOE+OO YES 0 WEMO YES -582 

O.WE*00 YES O W E 4 0  
9.08E-11 YES 3.99E-08 
1.59E-11 YES 1.59E-08 
0.00E+00 YES OOOEcOO 

YES 
YES 
YES 
YES 

I 
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CHEMICAL: PROTACTINIUM-231 Future 

SUBBASIN !560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+OO 4.44E+00 2.22Et00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed Contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi @): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): . 0.00E+00 

OBOE+ 00 

O.00E + 00 

0.00E+00 

1.20E + 05 

2.00E + 06 

O.00E + 00 

O.OOE + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

O.WE+OO 

O.00E + 00 

1.99E + 05 

3.34E + 06 

O.OOE + 00 

0.00E+00 

OBOE + 00 

0.00E+00 

O.00E + 00 

0.00E+00 

O.00E + 00 

1.23E + 05 

2.06E + 06 

OBOE + 00 

O.OOE+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E + 02 5.19E+01 

ADS 0 R B E D 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 6.99E-06 1.17E-06 O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 5.54E-05 1.02E-04 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.83E-04 1.69E-03 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E + 05 

7.06E+05 4.49E+05 3.68E + 05 

1.17E+07 . 7.47E + 06 6.31 E+06 

DISSOLVED : 

O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 1.81 E-06 2.02E-07 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 5.98E-06 3.36E-06 O.00E + 00 

O.00E + 00 Annual dis. conta. qt (based on runoff) (9): 0.00E+00 3.01 E45 3.36E-06 

Single stormdss -*., #t)?&td)aminant conc.(=e (mg/l): 0.00E+00 9.08E-11 1.59E-11 
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Z.WE-01 3.73E-10 

1.23E#5 2.11E-01 7.76E-12 

C C  
D D  
E-E 
Max 

4 Y E m  440E-02 587E-13 OROUT1 
706E*05 928E-01 982E-09 -575 

-0 133E-11 164E-08 
PDAR 106E-08 212E-04 
-1 13OE-10 166E-06 4 49E*05 4 17E-01 5 43E-11 OSTA73575) 
Sub582 556E-11 580E-07 368E#5 297E-01 165E-I1 

Volurr 1oW Vdmm OROUT2 
Combcrrd &&&LomdmP W m r d  Dn- W-& mSTm 

Dis C a r  (man) Yar I d  CW. IIPhnl OSTAEE(SSOD1) 

slm 560 186E-09 897E-06 376E-05 
WPA h sub570 396E-10 358E-06 799E-06 @PADDY 
wb575 3 68E-11 1 28E-07 7 59E-07 QGWAVG) 
Sub 580 PDAR 581 6 582 482E-09 214E-04 957E-05 

G D  20 6 25 2 2 75E-06 3 01E-09 2 10E-07 
3 96E-07 7 99E-06 D E  7 5  11 3 13 9 1 WE-06 lZOE-09 1 OZE-07 
3 96E-07 7 99E-06 E-F 0 6  1 4  1 0  1 1  246E-06 269E-09 273E-07 
4 75E-06 9 43E-05 SSOD 492 105E-04 115E-07 423E-06 
4 75E-06 9 43E-05 TOTAL 111E-04 

31.0 
16 0 
76 0 

3.0 
196.0 
199 0 

406 0 
3460.0 

G m l  I*mru RNcr 

Are CMC m Pld6yr Run l GMR (W) 

Avo CMC m GMR (UM) 

7 ~ ~ - 0 7  

757E-08 

t v ( r e  Wln C o n c a m * n r  

1d.I Ya. Pn v*.r 

1Ot.l 1d.I N n r  1Ot.I Mar. 
Clol. Nn. - d h 6  -ed m 1 
SeCtmn Losdmqg) bntlls @/day) v.r (Wday) 

Subbasin Dn$olr*d Scnend conc. n Scm-d &&a- 

cone. (m#l) 011 n W (W) hd 

GD 3 12E44 
Max. Conc. in Padup R u l  l CMll (@I 

Yn. Cam. n OYR lUy) 3.37E-03 

Dnsohmd Sc-d C m . n  S U . d  

c a c .  (mpn) R* n c Y l l U y )  R* 

3.80E-09 1.BBE-09 
1.45E-09 7.14E-10 
1.05E-09 5.15E-10 
4.10E-08 2.02E-08 

W560 186E-09 NO 2 O3E-07 
WPA EWE-10 NO 2 O3E-07 
-570 1 147E-10 NO 147E-07 
S t 6 7 5  368E-11 NO 3 68E-08 

1.33E-1 I NO 133E-08 
1.06E-08 NO 4.23E-06 
1.3OE-10 NO 1.30E-07 
5.56E-11 NO 5.56E-08 

NO 
NO 
NO 
NO 

I I 
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CHEMICAL RADIUh4-226 + 8D Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

3.76E-05 

3.52E-04 

1.52E-02 

SURFACE WATER RUNOA: 

Single Storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.86E-09 

8.97E-06 

3.88E-04 

1.47E-04 

SUBBASIN WPA 

4.21 E+OO 

9.1 1 E+OO 

1.60E-05 

6.72E-05 

5.10E-04 

1.20E + 05 

2.OOE+06 

8.09E-10 

2.75E-06 

2.08E-05 

4.5a~-o5 

SUBBASIN 570 

4.44E+00 

1.07E + 01 

3.18E-06 

1.41 E45 

1.27E-04 

1.99E + 05 

3.34E + 06 

1.47E-10 

8.29E-07 

7.45E-06 

1.39E-05 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

7.59E-07 

1.68E-06 

2.82E-05 

1.23E + 05 

2.06E + 06 

3.68E-11 

1.28E-07 

2.14E-06 

2.14E-06 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+OO 

2.26E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.94E-07 

1 SOE-06 

2.33E-05 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E t 05 

SUBBASIN PDAR 

7.92E+ 00 

1.17E+01 

2.1 OE-04 

1.67E-03 

5.49E-03 

7.06E + 05 

1.17E+07 

SUBBASIN 581 

8.69E +01 

3.33E + 02 

2.47E-06 

2.15E-04 

3.57E-03 

4.49E+05 

7.47E + 06 

SUBBASIN 582 

9.56E t 00 

5.19E+01 

1.07E-06 

1.02E-05 

2.64E-04 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.33E-11 1.06E-08 1.30E-10 

Single storm dissolved contaminant quantity POI (9): 1.64E-08 2.12E-04 1.66E-06 

Annual dis. conta. qt (based on sediment yield)(g): 2.55E-07 6.97E-04 2.76E-05 1.50E-05 
. I  

Annual dis. conta. qt (based on runoff) (9): 2.69E-07 3.51E-03 2.76E-05 9.93E-06 
e*, 

A= 
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C C  
D O  
E-E 

Mu 

MEMICU: R-100 PADDYS R L N  WIN 

paw5 M(W) R M Y S  M(mgh0) 1 SA570 (01 lW4.Y) 

C D  20.6 25.2 3.UE-32 3.76E-35 2.62E-33 
1.51 E-32 3.75E-31 D E  7.5 11.3 13.0 1.54E-32 1.BgE-35 1 UE-33 
1.51 E-32 3.75E-31 E-F 0.6 1.4 1 .o 1.1 1.35E-32 1.47E-35 1.4OE-33 
2.35E-32 5.38E-31 SSOD 48.2 5.16E-31 5 WE-34 2.08E-32 

2.35E-32 5.381-31 TOTAL 5.8OE-31 

SCPURIO WmcOvT S T O W A T E R  -0LS 

FUIR 

e e l (  W.ni Rircr 

Avg. C m .  in Paddy6 R m  81 GMR (W) 

Avg. C a c .  in GMR (W) 

Mu. C m .  in Paddy. R m  81 GMR CW) 
Mu. cms. 111 GMR (uy) 

3.77E-33 

3.WE-34 

1.07E-32 
2.MIE-33 

lu. Sed C m .  in P.R. 11 GMR 4.4BE-31 

hx. Sed. C m .  m GMR at P.R. (mWoi 4.72E-32 

WPA 0.WEIOO O.mE*oo 1.20E.05 S.WE.D~ O.WE+OO aROUm 
SA570 2.42E-35 1.3ES31 1.BgE.05 8.25E01 1.51E.35 -7DCT 

-75 O.[)OEIOO O.WEIOO 1.23E45 2.11E-01 O.WE+OO 

SIdylo 0.WEIOO O.OOE*W 4.34E104 4.40E-02 O.MEIOO OROUT1 
PDAR 5.25E-35 1.aE-30 7.OBEIOS 0.28E-01 4.87E-35 -575 
-1 0.WEIOO O.WE+OO 4 .49145  4 . 1 7 ~ ~ 1  O.WE~OO a ~ ~ ~ 7 5 ( 5 7 5 )  

OSTA70(57DWPA) 

Sub582 O.WE40 O.WEIOO 3.WE.05 2.07E-01 O.WEIOO 
VoCnr Tml VDL~* a R m  

Conolnod m a s n  ~oidnor w0im.d LhsroMd WaiWdmdS. wSTm 
a*. cons. (man) Ma.S(pl tons.(rrqlcO) asmEqssoDi) 

-504 O.WE.00 O.WEIOO 0.WEIOO 
WPA & ab570 1.51835 1.36E-31 3.75E-31 WPADDY 

ab575 O.WE4 O.WEIOO 0.WEIOO CGM4AVG) 

1d.l Mass LOabng P a  Year 

Total 1-1 Mass Total Mass 
uofs Mass Lhdnbued in 6 Dirtnbued in 1 

SaRm Loldng @) m s  (WdaY) Year (Wday) 

C D  1.4BE-30 1.78835 6.78E-36 
D E  8.58E-31 7.80E-36 3.WE-38 
E-F 4.61E-31 5.82E-36 2.77E-36 
SSOD 1.65E-29 2.01834 0.02835 

TOTAL 1.81E-29 2.32E-34 1.15E-34 

- YU).PMR. 581 1582 I 2.37835 1.ME-30 1 5.4OE-31 I I 

1.4BE-10 (W) CPC SCREENING RmWIW100 RISK CRITERIA: 

-560 0.WE.W YES O.WE.00 YES -580 
WPA O.DOElOO YES 0.WE.W YES 
-570 I 2.428-35 YES 2.51E-33 YES I Lzl I 
-575 0.00E.00 YES 0 WE- YES SIdse.2 

0 WEIOO YES O.WE40 
5.25835 YES 2.08832 
O.WE.00 YES O.WEIOO 
O.WE+CQ YES O.WE4O 

YES 
YES 
YES 
YES 
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a CHEMICAL: RUTHENIUWlOG Future 

SUBBASIN !56U SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+02  

4.21E +00 

9.11E+00 

4.44E+00 2.22E+00 

1 . l  1 E+01  1.07E+01 

ADSORBED 

6.01 E-31 O.00E + 00 

2.67E-30 O.00E + 00 

2.40E-29 O.OOE + 00 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi @): 0.00E+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNORr: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

1.20E + 05 

2.00E+06 

1.23E + 05 

2.06E + 06 

1.99E + 05 

3.34E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+00 

0.00E+00 

O.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

0.00E+00 

2.42E-35 O.00E + 00 

1.36E-31 

1.22E-30 

0.00 E + 00 

O.00E + 00 

2.28E-30 0.00E+00 

SUBBASIN 580 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+00 

2.26E + 01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

8.69E + 01 

3.33E+02 

9.56E + 00 

5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

1.20E-30 

9.50E-30 

3.13E-29 

O.OOE + 00 

O.WE + 00 

O.WE + 00 

O.OOE+OO, 

0.00E+00 

O.OOE + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E +05 

7.06E + 05 

1.17E + 07 

4.49E +05 

7.47E+06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

a Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 5.25E-35 O.00E + 00 O.OOE + 00 
Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 1.05E-30 0.00E+W , O.00E + bo 
Annual dis. conta. qt (based on sediment yield)(g): 0.00E+OO 3.46E-30 O.OOE + 00 0.00E+00 

O.00E + 00 Annual dis. conta. qt (based on runoff) (9): 0.00E+00 1.74E-29 0.00E+00 
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- 
Dschrp; U M  Dr- 

c8 m vr DF P.dq.Ru, 
Duh.d Duh.d TddVOhaIe DIbDn E o ( L L O l I 0 -  U M  

c a c  (@I NUscg1 Or R v P n  Icr) F I t w  .ubbnm(rapll) Ids) (CIS1 

9 15E-12 441E-08 170E45 2WE-01 183E-12 

JOSE-12 104E-08 120E45 509E-01 1%-12 OROUTO 00 prRcuQ5l 416 0 
505E-12 285E48 199E45 625E-01 316E-12 qp7OCT 53 0 OSTAlJO(Rah?Si 454 0 

QSTAm(570WA) 
229E-12 796E-09 123E45 2 l lE-01  4-13 530 

-580 
PDAR 
S&581 
Sub582 

1.76E-12 2.17E-09 4.34ElOd 4.40E-02 7 .m-14 
1.lOE-11 2.21E-07 7.06E45 9.28E-01 1 . a - 1 1  
8.54E-12 1.09E-07 4.49E45 4.17E-01 3 .W-12 
5.67E-12 5.90E-08 3.68E45 2.97E-01 1.68E-12 

OROUT1 
w575 
OSTA75(575) 

OROUT2 
-TAB0 
OSTAEE(SSOD1) 

WPADDY 
QGWAVG) 

tornbird- . L- 

w560 
WPA b M 7 0  
d 5 7 5  
S& 580.PDAR. 581 A 582 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
5460.0 

Vo*nw 1d.l Vo*rr  
w w l d  D.salwd wemadads. 

ois. Cmc. (mpnl NUS $) C-. (Wpl 

9.15E-12 4.41E-08 2.65E-09 
4.JOE-12 3.68E-08 1.3oE-09 
2.29E-12 7.96E-09 6.78E-10 
8.80E-12 3.QoE-07 2.47E-09 

qp(RcuQ7) 370 0 
OSTAlW(RoUn7) 378 0 

qp(Rad3l  378 0 
9STAlXWRad3I 406 0 

rota vo*nw o( R- 
P.6dy.RmDrruOc 
BM cm 1.11E47 

yU.W 

h - . h  e i i . h  

P. .arN*WI P*N*-l 

C C  4.30E-09 1.3JE-09 
D D  4 30E-09 1.30E-09 
E-E 8.73E-09 2.45E-09 
Max. 8.73E-09 2.45E-09 

I-.- Cross section 

Gr.* Hirnl nn.r - .  

~ 

cro.* Yo(W.VoL YdW.VoL no(w.voL U~(W.VC.I NUS NU.- COIN 

hunSlb575 hOrntls80 h h p  lsarh.dnp PCd(W &&ion h a - 0  hm, WPA 
6 -570 (Ill 1Ibld.Y) 

G D  20.6 25.2 1.89E-08 2.07E-11 1.44E-09 
D E  7.5 11.3 13.9 8.BOE-09 9.ME-12 8.22E-10 
E-F 0.6 1.4 1 .o 1.1 5.18E-09 5.68E-12 576E-10 
SSOD 49.2 1.92E-07 2.1OE-10 7.72E-09 

TOTAL 2.25E-07 

TMA N U S  Lo- P.( V U  

A v g  CW. in P a m  Run d oL(R IWI 

Avg. Cmc. in UllR (4) 

1.53E-09 

1.61 E- 10 

Mn. conc. in Paddy% Run .( GMR twl 
Mn. conc. in GYR IW) 

7.29E-09 

7.66E-10 

rota Y ~ S  T M d  Mass 
Lbrtnklcd n 1 

176E-06 2 15E-11 1 06E-11 
7 95E-07 967E-12 4 77E-12 
2 23E-07 2 72E-12 134E-12 

8 14E-11 4OlE-11 

115E-10 5 68E-11 

-560 915E-12 NO 147E-09 NO Sb580 

Sub570 505E-12 NO 147E-09 NO -581 I wpA M 5 7 5  I 229E-12 NO 147E-09 NO -582 

305E-12 NO 147E-09 NO I PDAR I 1.76E-12 NO 1.76E-09 
1.10E-11 NO 7.72E-09 
854E-12 NO 7.72E-09 
5.67E-12 NO 567E-09 

NO 
NO 
NO 
NO 

I I I 
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CHEMICAL S T R O N T I U W  + 1D Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (g): 

Annual adsorbed contaminant quantity (g): 

2.65E-09 

2.48E-08 

1.07E-06 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved Contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

9.15E-12 

4.41 E-08 

1.91E-06 

7.1 9E-07 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

2.22E+00 4.21E+00 4.44E + 00 

9.1 1 E+ 00 1.07E+01 1.11E+Oi 

8.65E-10 1.57E-09 6.78E-10 

3.64E-09 6.97E-09 1 SOE-09 

2.51 E-08 2.76E-08 6.26E-08 

1.20E + 05 1.99E+05 1.23E + 05 

2.00E+06 3.34E+06 2.06E + 06 

3.05E-12 5.05E-12 2.29E-12 

1 D4E-08 

7.86E-08 

2.85E-08 

2.56E-07 7.96E-09 1.33E-07 e 
1.73E-07 4.77E-07 1.33E-07 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E +00 

2.26E + 01 

ADS 0 R B E D 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

5.59E-10 

2.85E-09 

4.44E-08 

7.92E + 00 

1.17E + 01 

3.15E-09 

2.49E-08 

8.22E-08 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

4.34E + 04 

7.13E+05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.76E-i2 

Single storm dissolved contaminant quantity POI (9): 2.17E-09 

Annua&%#\P(based on sediment yield)(g): 3.38E-08 

Annual dis. conta. qt (based on runoff) (9): 3.56E-08 

7.06E +05 

1.17E + 0 7  

ir 
1.lOE-11 

2.21 E-07 

7.27E-07 

3.66E46 

8.69E + 01 

3.33E + 02 

2.33E-09 

2.02E-07 

3.36E-06 

4.49E + 05 

7.47E + 06 

8.54E-12 

1.09E-07 

1.81 E 4 6  

1.81 E 4 6  

9.56E+ 00 

5.19E+ 01 

1.56E-09 

1.50E-08 

3.86E-07 

3.68E + 05 

6 .31Et06  

1 S2E-06 

1.01 E 4 6  
* -., . 
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-an 

Sllb560 

WPA 
Sb.570 

sub575 

-580 
PDAR 
-81 
S61582 

OROUT1 

OSTA75(575) 
9p575 

C I  mi VI  DF .--Urn 
Do- Dn.ok.d T d d V O L m  - conr-b*ID 

conc. (mpn) Ya.(gl d Ruron la) FY(OI wbbm (MI 
1.70E45 Z.00E-01 2.49E-06 1.25E-05 6.WE-02 

1.66E-05 5.64E-02 1.ZOE405 5.09E-01 8.45E-06 
5.94E-05 3.35E-01 1.99E45 6.25E-01 3.71E-05 

1.72E-04 6.WE-01 1 . n E 4 5  2.1lE-01 3.64E-05 

0.WE+00 0.00E100 4.34E44 4.40E-02 0.00E100 
1.65E-04 3.31E+00 7.06E45 ' 9.28E-01 1.53E-04 
4.53E-05 5.76E-01 4.49E45 4.17E-01 1.8- 
O.WE100 0.00€+00 3 . a E 4 5  2.97E-01 0.00E100 

0.0 qD(Rcut25) 0160 
53.0 QSTAlJO(RWQ5I 454.0 

53.0 

Told Vo(ur* 

w-;d-l 
c- UlMnhLDmOt 

Dh. cmc. 

sub 560 1.25E-05 6.00E-02 
4.33E-05 3.91E-01 WPA & ab570 
1.72E-04 6.00E-01 ab575 

sub 580 PDAR. 581 6 582 8.75E-05 3.88E100 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

VOhDS 

wei#ht.d.h. 
c M L ( ¶ r M g )  

4.26E-05 
1.57E-04 
6.03E-04 
2.93E-04 

p p ( R U 7 )  370.0 
OSTAlOWRWtZ7) 378.0 

cD(RouUi 373 c 
OSTA 1 zo( Rart)) 406 0 

G O  
D E  
E- F 
SSOD 

TOTAL 

20 6 25 2 1 l lE-01 121E-04 845E-03 
7 5  11 3 139 132E-01 145E-04 123E-02 
0 6  1 4  1 0  1 1  545E-02 598E-05 606E-03 

492 191E400 209E-03 767E-02 

2 21E400 

G C  
D O  
E-E 
Max: 

k C-. h Pul- R v ,  GMR (WI 7.27E-02 

Yn. Cmc. h QIA IUy) 7.63E-03 

4.33E-02 1.57E-04 
5.39802 1.91E-04 
8.70E-02 2.91E-04 
8.70E-02 2.91E-04 

G O  
D E  
E-F 
S O D  

TOTAL 

CPC SCREENWQ TECHNEmM-BO R 1 M  C R m R U  : 2.18E-04 (upn) 

6.03E100 7.34E-05 3.62E-05 
1.14E401 1.39E-04 6.86E-05 
2.32E400 2.8JE-05 1.39E-05 
6.11E401 7.44E-04 3.67E-04 

8.09E401 9.85E-04 4 86E-04 

NO 1.25E-02 NO -80 
NO 1.49E-02 
NO 1.49E-02 
NO 1.49E-02 NO -582 

000E+00 YES OWE- 
165E-04 NO 764E-02 
4 53E-05 NO 453E-02 
0WE*00 YES O W E 4 0  

YES 
NO 
NO 
YES 
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CHEMICAL: TECHNETIUM99 Future 

SUBBASIN 515 SUBBASIN 570 SUBBASIN 560 SUBBASIN WPA 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+OO 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01E+02 9.1 1E+00  1.07E + 01 1 . l  1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi @): 

Annual adsorbed contaminant quantity (9): 

4.26E-05 

3.99E-04 

1.73E-02 

SURFACE WATER RUNOR 

Single storm runoff volume (cf):  

Annual runoff volume (13): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.25E-05 

6.00E-02 

2.60E+00 

9.80E-01 

5.56E-05 

2.34E-04 

1.78E-03 

1 . m E + 0 5  

2.WE+06 

1.66E-05 

5.64E-02 

4.28E-01 

9.41E-01 

2.17E-04 

9.66E-04 

8.68E-03 

1.99E + 05 

3.34E + 06 

5.94E-05 

3.35E-01 

3.00E + 00 

5.61 E+OO 

6.03E-04 

1.34E-03 

2.24E-02 

1.23E + 05 

2.06E + 06 

1.72E-04 

6.00E-01 

1.00E+01 

1 .OOE + 01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E+00 Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E +01 

8.69E+01 5.1OE+OO 7.92E + 00 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 5.57E-04 1.46E-04 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 4.41E-03 1.26E-02 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.45E-02 2.1 OE-01 O.OOE+00 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 7.06E+ 05 4.49E + 05 3.68E + 0 5  

7.13E + 05 1.17E +07 7.47E+06 6.31 E + 0 6  

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): O.OOE + 00 1.65E-04 4.53E-05 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 3 . 3 1 E t W  5.76E-01 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 . 1.09E+Oi 9.58E + 00 O.OOE+00 

Annual dis. conta. qt (based on runoff) (9): 5.48E + 01 9.58E+00 O.00E + 00 
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-60 4.WE-09 2.33E-05 1.70E45 2.OOE-01 9.68E-10 

WPA 1.34E-09 4.54E-06 1.ME+05 5.09E-01 6.8OE-10 OROUTO 
-70 1.31E-08 7.35E-05 1.99E+05 6.25E-01 8.16E49 (p70CT 

-75 3.17E-09 1.IIE-05 1.23E45 2.11E-01 6.7OE-10 

-580 3.17E-10 3.89E-07 
PDAR 8.87E-08 1.77E-03 7.06E45 9.28E-01 8.23E-08 e 7 5  
-81 5.04E-09 6.41E-05 4.49E45 4.17E-01 2.lOE49 OSTA7Y575) 
-82 9.34E-10 9.74E-06 3.64E-5 2.97E-01 2.78E-10 

QsT*Io(S7wvPA~ 

4.34E- 4.40E-02 1.39E-11 OROUTI 

Vo*nr  1d.I vo*l* OROUT2 
C-d m r t k L -  W w a d  Dk.Omd W w . d & .  ppSTABO 

QSTAEE(SSOD1) Dii. Conr (mwll V a S ( d  C o n r I ~ P l  

Sub 560 4.84E-09 2.33E-05 8.13E-04 
WPA 6 sb570 8.64E-09 7.81E-05 1.55E43 (pPADDY 

m 7 5  3.17E-09 1.11E-05 5.46E-04 O W A V G )  
Sub 580,PDAR. 581 6 582 4.17E-08 1.BsE-03 6.88E03 

Cross uctmn 

G C  
D D  
E-E 
Max 

-FACE WATER YODEL R E I U T %  I 

yU.W yU.W 

Us.c-.k . d L e l l f . m  
c..6y.M(uoII) P . d a y M ( m p n ( l l  

8 M E 4 5  155E-03 
8 64E-06 1 55E-03 
4 12E-05 6 80E-03 
4 12E-05 6 80E-03 

I==+= Paddy. R m  

C D  
D E  
E-F 
SSOD 

TOTAL 

206 25 2 245E-05 268E-08 187E-06 
7 5  11 3 13 9 1 ZIE-05 133E-08 1 13E46 
0 6  I 4  1 0  1 1  217E-05 237E-08 241E-06 

492 909E-04 996E-07 365E-05 

9 67E-04 

31.0 
160 
76.0 

3.0 
196.0 
199.0 

4060 
3460.0 

C,Ol. 
&coon 

G O  
D E  
E-F 
S O D  

TOTAL 

Totd Totd yn* ldd ya. 
Y a a  m e d  n 9 Drtnbudnl 

L q ( 9 )  Mmlh, (Wdry) v.r (Wdry) 

155E-03 189E-08 9 30E-09 
7 98E-04 9 72E-09 4 79E-09 
7 37E-04 8 98E-09 4 43E-09 
292E-02 3 55E-07 175E-07 

322E-02 3 93E-07 194E-07 

Subbasm Dnsdved S c m n d  Cmc n l c r n n d  slabnlll 

Com (mpnl 0111 n GMA (Upn) hl 

-560 4WE-09 YES 192E-06 YES m580 
WPA 134E-09 YES 1 ME-06 YES PDAR 
Sub570 131E-08 YES 192E-06 YES Sub581 
Sub575 3 17E-09 YES 192E-06 YES -582 

Coroh8d S n m n d  C o n c n  SC- 

C m c  (mpn) Oul nGMA(uwl) ou 

317E-10 YES 317E-07 YES 
8 87E-08 NO 365E-05 NO 
504E-09 YES 504E-06 YES 
934E-10 YES 934E-07 YES 



CHEMICAL: THORIUM-230 Future 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOA: 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21E+W 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+00 1.07E+01 1.1 1E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.13E-04 2.20E-04 2.35E-03 5.46E-04 

Single storm adsorbed contaminant quantity Pxi (9): 7.61E-03 9.26E-04 1 . W E 4 2  1.21 E-03 

Annual adsorbed contaminant quantity (9): 3.29E-01 7.03E-03 9.38E-02 2.02E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.84E-09 1 . M E 4 9  1.31 E-08 3.17E-09 - . 

Single storm dissolved contaminant quantity PQi (9): 2.33E-05 4.54E-06 7.35E-05 1.11E-05 

Annual dis. conta. qt (based on sediment yield)(g): 1.01E-03 3.45E-05 6.60E-04 1.85E-04 

Annual dis. conta. qt (based on runoff) (9): 3.80E-04 7.58E-05 1.23E-03 1.85E-04 

* 
SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.82E-05 1.47E-02 7.96E-04 1.50E-04 

Single storm adsorbed contaminant quantity Pxi (9): 2.97E-04 1.16E-01 6.92E-02 1.43E-03 

Annual adsorbed contaminant quantity (9): 4.62E-03 3.83E-01 1.15E + 00 3.70E-02 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

4.34E+04 7.06E + 05 4.49E + 05 3.68E + 05 

7.13E + 05 1 . 1 7E + 07 7.47E + 06 6.31E+06 

DISSOLVED : 

a Single storm dissolved contaminant conc.Ce (mg/l): 3.17E-10 8.87E-08 5.04E-09 9.34E-10 . .  
Single storm dissolved contaminant quantity PQi (g): 3.89E-07 1 .nE-03 6.41 E-05 9.74E-06 

Annual dis. conta. qt (based on sediment yield)(g): 6.06E-06 5.84E-03 1.07E-03 2.52E-04 

Annual dis. conta. qt (based on runoff) (,):e$ 9 eL2%39E-06 2.94E-02 1.07E-03,R , 1.67E-04 
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PB Vr D Y  P-Ry CS 
m- Doromd - Da.h.a l d d V O * a r  DulDn conLb*to 

-60 715E-05 344E-01 170EM5 ZOOE-01 lUE-05  

WPA 922E-05 313E-01 120E45  509E-01 469E-05 
-570 253E-04 143E100 199E45  625E-01 158- 

COllL (@) Y P S I P )  d R m d l  (Cn F e w  ubb8srn(mwl) 

-75 444E-05 155E-01 123E45  2 11E-01 937Eo6 

._ - 
- DaclwG 1 B M  - DachFp. rttan 

( d r j  Ids1 

OROUTO 0 0  cp(ROut25I 416@ 
cp7OCT 530 OSTAlJMRar(25I 454 0 
QsTA7W57O.WPAl 

530 

31.0 
16.0 
76 0 

3.0 
196.0 
199.0 

406 0 
3460.0 

sub580 
PDAR 
-581 
-2 

3.96E-05 4.86E-02 4.34EiQ4 4.40E-02 1.74506 
1.16E-03 2.31EM1 7.06E45 9.28E-01 1.07E-03 
1.65E-04 2.10E+00 449E*05 4.17E-01 6.N-05 
6.61E-05 6.89E-01 3.68EM5 2.97E-01 1.96E-05 

VO*ar  Tad 
C d d  S&bakLo.dinp. w-ed Dn.h.d 

Di.. c m c .  (@) u n S @ I  

m560 7.15E-05 3.44E-01 
WPA 6 s1hS70 1.93E-04 1 . 7 4 E a  
wb575 4.44E-05 1.55E-01 
SIlb 580,PDAR. 581 6 582 5.85E-04 2.60EMl 

3.55E-04 1.75E-04 
1.76504 8.70E-05 
1.33E-04 6.56E-05 
5.05E-03 2.49E-03 

V D L a  
W.iPnd.d* 
C a r ( m m P )  

1.20E101 
3.42EMl 
764E*Oo 
9.65EMl 

I TOTAL I 4.69EM2 5.72E-03 2.82E-03 

~~~ 

UO.. .sdia 

C C  
D D  
E-E 
Max 

CPC S c R w l W o  THoRIuy212 + (OD R I M  CRlTERU : 2.55E-01 (u#) 

yU.W yU.W UO.. Y d W . V O L  Yo(W..ol uo(bf.roL XdW.rol Y a s  YU* cprm 
&c-.m .~LIIIL~ sutim hull- hull WPA f r o m ~ 7 5  h a L t . l o  b.dhp auubmp prC.lIWl 
--Y=nn(ugm r.day.MmeW b -70 (9) w-1 

C D  20.6 25.2 5.10E-01 5.58E-04 3.88E-02 
1.93E-01 3.42EM1 D E  7.5 11.3 13.9 2.44E-01 2.67E-04 2.28E-02 
1.93E-01 3.42E-1 E-F 0.6 1.4 1 .o 1.1 3 14E-01 3.44E-04 3.48E-02 
5.80E-01 9.55EM1 SSOD 49.2 128EMl  1.40E-02 5.13E-01 
5.80E-01 9.55EM1 TOTAL 1.38EMl 

t r ea t  L*mni RWCI 

000331 

Told Y P s  Lordnp P n  Y e a  

YU C w .  in Paddy. R u n *  GMR CWI 

yu. cms. h OLlR IW) 

4.84E-01 

5.08E-02 

C D  2.92EM1 
D E  1.45E41 
E-F 1.09EMI 
SSOD 4.15EM2 

Subblur Dnsohed S c m d  C w  n Sc-d 

c w  (@) OIL m UU (W) R1 

-560 715E-05 YES 3 91E-02 YES 
WPA 922E-05 YES 3 91E-02 YES 
-570 253E-04 YES 3 91E-02 YES 
Sub575 444E-05 YES 391E-02 YES 

S&M Dnsdved Scrnr rd  C w . n  S C n n r d  

c w .  (-1 oul nW(m) R1 

stb580 396E-05 YES 396E-02 YES 
PDAR 116E-03 NO 5 14E-01 NO 
-581 165E-04 YES 165E-01 YES 
-582 661E-05 YES 661E-02 YES 



. ; .) 
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CHEMICAL THORIUM232 + 10D Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+OO 4.44E+00 2.22E + 00 

Annual sediment yield Y (S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.20E+01 1.52E+01 4.56E+01 7.64E + 00 

Single storm adsorbed contaminant quantity Pxi @): 1.12E+02 6.39E+01 2.03E + 02 1.69E + 01 

Annual adsorbed contaminant quantity (9): 4.87E+03 4.85E + 02 1.82E + 03 2.83E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 1.70E + 05 1.20E + 05 1.99E + 05 1.23E + 05 

Annual runoff volume (cf): 2.78E+06 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.15E-05 - 9.22E-05 2.53E-04 4.44E-05 

Single storm dissolved contaminant quantity PQi (9): 3.44E-01 3.13E-01 1.43E+00 1.55E-01 

Annual dis. conta. qt (based on sediment yield)(g): 1.49E+01 2.38E+ 00 1.28E + 01 2.59E+00 

Annual dis. conta. qt (based on runoff) (9): 5.62E + 00 5.22E + 00 2.39E t 01 2.59E + 00 

a 
SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10Et00 7.92E + 00 8.69E+ 01 9.56E t 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 3.33E+02 5.19E +01 

ADSORBED: 

1.06E + 01 Single storm adsorbed contaminant conc. Cs(mg/kg): 7.27E+00 1.92E + 02 2.60E+01 

Single storm adsorbed contaminant quantity PX (9): 3.71E+01 1.52E + 03 2.26E+03 1.01 E+02 

Annual adsorbed contaminant quantity (9): 5.77E + 02 5.00E +03 3.76E + 04 2.61 E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E + 05 3.68E + 05 

7.13E+05 1.17E +07 7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 3.96E-05 1.16E-03 1.65E-04 . . 6.61E-05 

Single storm dissolved contaminant quantity POI (9): 4.86E-02 2.31E+01 2.10E+00 6.89E-01 

1.78E + 01 

7.99E-01 3.84E + 02 3.49E+01 1.1 8.E + O!  

Annual di CQ f (based on sediment yield)(g): 7.57E-01 7.62E + 01 3.49E+01 

Annual dis. conta. qt (based on runoff) (9): 
&@LRW 

n- - -  * I 5 .  
Page 3 . .  



a 
-Dnckip 

c e "  mi V I  Df P*Rm 
-Dii.omd. . .Toc,vo*.r* ~~ D*.an- ~ c m L ~ t o  ~ 

- - 

Conr(@) MaullI d R u t d l  IO Fy1w s&bzshlfwll ( d a i  

SA660 4.46E-02 2.15E*02 1.70€+05 2.00E-01 8.92E-03 
0.0 WPA 2.42E-02 8.23E101 1.20E+05 5.09E-01 I.ZJE-0Z QROUTO 

-70 8.01E-02 4.52EM2 1.99EM5 6.25E-01 5.01502 cp7OCT 53.0 
QSTA7D(57&WA) 

-75 3.47E-03 l.ZlE*Ol 1 . 2 3 E 6  2.11E-01 7.3ZE-04 53.0 

-. - - 
DncMgt 

. . ~ .  -si.-- 
1d.I 

4160 cp(RaQ5i 
QSTAlJWRCut25) 454.0 

516580 
PDAR 
-81 
SA562 

ML. w 1 u  Emabdonr 

2.66E-03 327E*00 ).%E44 4.40E-02 1.17E-04 QROUTI 
4.32E*00 8.63E+M 7.06E+05 . 9.28E-01 4.01500 W575 
2.25E-01 2.85€+03 4.49E+05 4.17E-01 9.36502 QSTA7Y575) 
2.58503 2.69El01 3.68E+05 2.97E-01 7.68E-04 

31.0 q p ( R d 7 1  370.0 
16.0 QSTAIWRaQ7) 378.0 
76.0 I 

T d  v o ~ l r  
11y.ight.d.br 

wm;dM) cmr (+p)  Dh. COK. 

Vo*.r* 
CDmbivd -bail- 

sub560 4.46E-02 2.15Ei02 8.51W1 
WPA & sub570 5.91E-02 5.34E102 4.02EW 
sub575 3.47E-03 1.21EM1 228E+01 
S& 580.PDAR. 581 8.582 2.01EW 8 .92EM 1.59EM3 

-7 

QROUTZ 
elm 
QSTAEE(SSOD1) 

*PADDY 
QOM/\IAVG) 

C C  5.91EM1 4.02EM2 
D D  5.91EM1 4.02EM2 
E-E 1.98EM3 1.57EM3 
M a x  1.98EM3 1.57EM3 

SA660 
WPA 
-570 
-575 

Gr.1 Llipni Ria 

446E-02 NO 1.32EMl NO Se80  
242E-02 NO 132EM1 NO PDAR 
8 0 l E 4 2  NO 132EM1 NO stb58 1 
347E-03 YES 3 47E*00 YES -582 

A r g  Cmc. in P.ddy. R m  .I a (Upn) 

A r g  Cmc. in uI(R (Upn) 

2.86EM2 

3.01EMl 

25.2 
11.3 

E-F 1.4 
SSOD 

1.79E102 1.96E-01 1.36EM1 
13.9 7.81EMI 8.56E-02 7.30€*00 
1 .o 1.1 9.90EM2 1.09E*00 l.lOEM2 

49.2 4.39E+M 4.81EM1 1.76EM3 

1.50E-01 7.38E-02 
6.25E-02 3 08E-02 
3.89E-01 1.92E-01 
1.71E401 8 43E- 

TOTAL 1 1 .45EG 1.77€+01 8.73E*00 

2.66E-03 YES 2.66E+00 
4.3ZE*00 NO 1.76E-3 
2.25E-01 NO 2.25EM2 
2.58E-03 YES 2.58E*00 

YES 
NO 
NO 
YES 

I I , I 
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CHEMICAL URANIUM (Total) Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+ 02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.51 E+01 

Single storm adsorbed contaminant quantity PX (g): 7.97E+02 

Annual adsorbed contaminant quantity (g): 3.45E + 04 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (mg/l): - 4.46E-02 

Single storm dissolved contaminant quantity PQi (g): 2.15E+02 

Annual dis. conta. qt (based on sediment yield)(g): 9.29E+03 

Annual dis. conta. qt (based on runoff) (9): 3.51E+03 

SUBBASIN WPA 

4.21 E + 00 

9.11E+00 

1.52E + 02 

6.42E + 02 

4.87E+03 

1 .mE+05 

2.00E + 06 

2.42E-02 

8.23E + 01 

6.24E+02 

1.37E + 03 

SUBBASIN 570 SUBBASIN 575 

2.22E + 00 4.44E+00 

1.07E + 01 1.11E+Of 

5.52E + 02 2.28E + 01 

2.45E+03 5.07E+01 

8.47E + 02 2.20E + 04 

1.99E + 05 

3.34E + 06 

1.23E + 05 

2.06E + 06 

8.01E-02 - 3.47E-03 

4.52E + 02 1.21 E+01 

4.06E + 03 2.02E + 02 

7.57E + 03 2.02E + 02 

SUBBASIN 580 SUBBASIN PDAFi SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E+00 Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.87E+01 3.38E +03 2.22E+02 1.58E+01 

Single storm adsorbed contaminant quantity PXi (9): 9.52E +01 2.68E+04 1.93E +04 1.52E + 02 

Annual adsorbed contaminant quantity (9): 1.48E + 03 8.82E+04 3.22E + 05 3.91 E + 03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49€+05 

7.13E + 05 1.17E+07 7.47E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.66E-03 4.32E+ 00 2.25E-01 

Single storm dissolved contaminant quantity PQi (9): 3.27E +00 8.63E+04 2.85E + 03 

Annual dis. conta. qt (based on sediment yield)(g): 5.08E+01 

Annual dis. conta. 5.36E+01 

2.84E+05 

1.43E + 06 
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Sh550 

WPA 
W 7 0  

-75 

SldSBo 
PDAR 
-1 

Sub582 

1 lOE46 67 lECJ  17OEIOS 2 WE41  

197E-07 6WE-04 1 rnE* 5 oOE-01 
107E-06 602ECJ 1 WE& E B E 4 1  

381E47 1 Y E C J  1 2 l E m  2 ltE-01 

2O7E08 165E-05 4 Y E 4 4  4 40E-02 
2WE-04 505E.00 7 WE* 0 28E-01 
761E-W 067E-02 4 4 8 E 4  4 17E-01 

129E-07 l Y E - 0 3  3 WE105 2 0 7 ~ a i  

2.70E-07 I 1 
510 

P O  

11 0 
1 0 0  
76 0 

1 0  
106 0 
199 0 

4WO 

Y W O  

OSTAlY)(R&I 454 0 

WROU2l l  370 0 
370 0 OSTAlM(Roll271 

WROUl) 310 0 
OSTA12O(ROUll 404 0 

T Q I  V m  of R d  
P i d U y s R m m p .  

nantul 1 llE.07 

9 =E42 I 

c-d Sllbmn Loablpr 

w%o 
WPA h 6 7 0  

rub575 

Stb SBO.PDAR 581 h 582 

SURFACE WATER YODEL RESULTS 

Suhs. ma cacsnnmnr I Lordrp 10th. uul Y 0 m M . r  

V o U n  T a l  
Warned D n s c h d  

rn COK (my) U.” (Q) 

1 JOE46 6 71E-m 
7 40E-07 E WE- 
3 YE-07 1 YE-O) 

1 36E-04 0 05E.00 

RdUys Rm 

Y X  iml Y X  1QI 

* c o n e n  amconen hi sactan 

RddyrWW) RdUysWmplLg) 

G C  7 40E-04 5 WE43  
0 0  7 4OE-04 5 WE43  
E-E 1 Y E 4 1  0 22E-02 

Ma, 1 YE-01 8 22E-02 

Great Yam Rwer 

A q  Cmc n Pa- Run a1 GYR (I@) 

Avg Conc n GYR (I@) 

1 OlE-02 

202E-03 

Y u  Cone n Paddy. Run a1 GYR (W) 

UX Cons h GYR (W) 

112E-01 

1 lBE-02 

CPC SCREENING URbNlUYfY RISK CRITERlA ’ 4.02E-05 (W) 

TQI Mass Loadrp Pa Slam ha( 2dpl,)  

cmrr Xdlnfvd X d h d  Wd xdmcrol nolMvo( MISS u u w  c m  
SecllOn horn.SL&60 horn WPA h o m m 5 7 5  homSIa80 badnp rm1rbablg 

per c d  (UY) 
h SA570 (9’ (WBY) 

G D  ms 252  107E-Ol 1 1 E - M  2YE-04 
D E  7 5  11 3 1 1  0 l U E - 0 3  15BE-06 115E-04 
E-F O B  1 4  1 0  1 1  6EIE-02 730E-05 74OE-03 
SSOD 4 9 2  207E100 3 1 E - 0 3  1 PIE91 

TOTAL 3 05E.00 

Tola1 Mass L o a m  Pn Year 

Tdal Tda l  Yirr TdaI Mass 
CIUS h S S  D a r a r e d  n 0 [htmued n 1 

Seblon L o a m  (g) umh( fwdayl Y.ar (way) 

G O  2 77E-01 3 37E-06 1EEE-W 
&E 127E-01 1 54E-W 7 60E-07 
E-F 2 14E.00 2 M E 4 5  1 ZBEM 
SSOD 0 51E+01 116ECJ 5 7 l E . c ~  

TOTAL 9 77E-1 1 IOE-03 5 B6E-04 

*an hrrok.d S a n d  Cons n * n d  s b 4 J a n  
c m  (my) me n GYA (Uy) a* 

StbMo 11OEXM No 2 40E-04 NO Sllbm 
WPA 1 97E-07 No 1 97E-M NO P M R  
Stb570 107E-06 No 2 4OE-04 No Scb581 
Stb515 381E-07 No 2 40E-04 No m 5 8 2  

D r r o k d  S S r H n d  C a n  Scnmrd 
tmc (mpn) OU n G Y A ( W )  QI 

2 97E-W YES 207E-05 YES 
2 OBE-04 NO 120E-01 No 
7 0lE-06 NO 70lE-03 NO 
1 29E-07 NO lZBE-04 Nu 
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CHEMICAL: URANIUM-234 Future 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity Pxi @): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

9.36E + 00 

1.01 E + 02 

2.00E-03 

1.87E-02 

8.12E-01 

1.70E + 05 

2.78E + 06 

1.39E-06 

6.71 E-03 

2.'90E-01 

1.10E-01 

4.21E+00 

9.11E+OO 

1.24E-03 

5.22E-03 

3.96E-02 

1.20E + 05 

2.00E+06 

1.97E-07 

6.68E-04 

5.07E-03 

1.11E-02 

4.44E+00 

1.07E+01 

7.36E-03 

3.27E-02 

2.94E-01 

1.99E + 05 

3.34E+06 

1.07E-06 

6.02E-03 

5.41 E-02 

1.01 E-01 

2.22E + 00 

1.1 1E+01 

2.53E-03 

5.61 E-03 

9.37E-02 

1.23E + 05 

2.06E + 06 

3.84E-07 

1 ME-03 

2.24E-02 

2.24E-02 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.09E-04 

1.06E-03 

1.66E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E +05 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1.17E + 01 

2.03E-01 

1.61 E + 00 

5.30E+00 

7.06E + 05 

1.1 7E + 07 

8.69E+01 

3.33E + 02 

6.78E-03 

5.90E-01 

9.81E+00 

9.56E + 00 

5.19E + 01 

7.90E-04 

7.56E-03 

1.95E-01 

3.68E + 05 

6.31E+06 

DISSOLVED : 

e Single storm dissolved contaminant conc.b (mg/l): 2.97E-08 2.98E-04 7.61E-06 1.29E-07 

Single storm dissolved contaminant quantity Poi (9): 3.65E-05 5.95E+00 9.67E-02 

Annual dis. conta e f & j w d i m e n t  yield)(g): 5.68E-04 1.96E+01 1.61 E +00 3.47E-02 

Annual dis. conta. qt (based on runoff) (9): 5.99E-04 9.86E+01 1.61E+00 ,. 2.30E-02 

1.34E-03 
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1 .  

C D  
DE 
E-F 
SSOD 

. ._ 

924E-01 101E-03 704E-02 20 6 25 2 
7 5  11 3 13 9 4 49E-01 4 92E-04 4 19E-02 
06  1 4  1 0  1 1  118EM1 129E-02 131EKO 

492 526EM2 576E-01 211EM1 

c* PQ vr DF M 6 Y . R -  
. - -lo(llv -..- - ~ -  c m L ~ ~ o . - .  

CMC. (man1 y a r ( 9 l  d R l n M  (dl FY(M -(M) 

Sub560 2.98E-04 1.44EKO 1.70EiG5 Z.OOE-01 5.96E-05 

WPA 1.9OE-04 6.47E-01 1.20EiG5 5.09E-01 9.69E-05 
-70 3.27E-04 1.84E+00 1.99EiG5 6.25E-01 2.05504 

-75 1.23E-04 4.29E-01 1.23EiG5 z . 1 1 ~ ~ ~ 1  2.6oE-m 

Sub580 5.97E-06 7.33E-03 4.34EM4 4.40E-02 2.63E-07 
PDAR 5.22E-02 1.04EM3 7.06EM5 9.28E-01 4 04E-02 
Slb581 2.05E-03 2.61EM1 4.49- 4.17E-01 8.55E-04 
-582 1.40E-05 1.46E-01 3.68E-5 2.97E-01 4.1rr-06 

V D L m  1d.l VoLI.* 
canbi*d subbminLO.dinpr w m e d  Dh.hed W e i m a d h  

w.. COnK (mpn) conr (mplLP) 
m560 2.98E-04 1.44EM0 5.61M1 
WPA (L -70 2.76E-04 2.49EMO 1.86EMO 
d 5 7 5  1.23E-04 4.29E-01 8.12E-01 
Su3 58O.PDAR. 581 (L 582 2.41 €42 1.07EM3 1.78E-1 

C C  
D D  
E-E 
MBX' 

ttlpn - - - -  - I h c t w g -  
(et.) 

2.76E-01 1.86EW 
2.76E-01 1.86EKO 
2.37EM1 1.76EM1 
2.37EMi 1.76EMl 

QROUTO 
@70CT 
Q S T A l W 5 7 W A )  

QROUT1 
qp575 
QSTA7W75) 

SLSO 
WPA 
-570 
Sub575 

QROUT2 

QSTA€E(SSODl) 

@PADDY 
QGMA(AVG) 

298E-04 NO 7 25E-02 Y E S  m580 
190E-04 NO 7 25E-02 YES PDAR 
327E-04 NO 7 25E-02 YES SA681 
123E-04 YES 7 25E-02 YES -582 

0.0 
53.0 

53.0 

@IRaZ?S) 4160 
OSTA13O(R&) 4540 

31.0 qplRaZ?7! 370 C 
16.0 QSTAihXRwl27) 378.0 
76.0 

[ R m )  
1960 OSTA12O(RanJI 

T a d  V0l l .a  d RlnM 
4060 P - R m D m p .  

3460.0 Bnm(cq 1 liEM7 

I 

Arp. Conc. in P a d m  Run .L OMR luwll 

Avp. Conc. in uR( (@I 

3.41EMO 

3.59E-01 

1d.l YPl 1d.l Y P S  

M r W e d  n 0 D u t w e d  n 1 

7 06EMl 8 59E-04 4 24E-04 
3 43EM1 4 18E-04 2 WE-04 
3 79EM2 4 62E-03 2 28E-03 

S O D  2 05E-01 101E-01 

2 11E-01 104E-01 

5.97E-06 YES 5.97E-03 
5.22E-02 NO 2.llEM1 
2.05E-03 NO 2.05E+00 
1.40E-05 YES 1.40E-02 

YES 
NO 
NO 
YES 
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CHEMICAL: URANIUM-235/236 Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E +02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

5.61 E-01 

5.25E+OO 

2.27E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved Contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

2.98E-04 

1.44E+00 

6.21E+01 

2.34E+01 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

1.20E+OO 

5.05E+ 00 

3.83E+01 

1.20E + 05 

2.00E+06 

1 ME-04 

6.47E-01 

4.91E+00 

l.OBE+Ol 

4.44E+OO 2.22E+00 

1.07E+01 1.1 1E+01 

8.12E-01 2.26E + 00 

1.00E+01 1.80E+00 

9.00E+01 3.01 E+Ol 

1.99E + 05 1.23E + 05 

3.34E + 06 2.06E+06 

3.27E-04 1.23E-04 

1.84E+00 

1.66E + 01 7.18E+ 429E-01 00 * 
3.09E+Ol 7.18E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.20E-02 3.80E + 01 2.34E+00 8.61 E-02 

8.23E-01 Single storm adsorbed contaminant quantity PXi (9): 2.14E-01 3.01 E + 02 2.03E + 02 

Annual adsorbed contaminant quantity (9): 3.33E+00 9.92E + 02 3.38E + 03 2.13E+01 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 4.34E+04 7.06E + 05 4.49E+05 3.68E + 05 

Annual runoff volume (cf): 7.13E + 05 1.17E+07 ?.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 5.97E-06 5.22E-02 2.05E-03 

minant quantity PQi (9): 7.33E-03 1.04E + 03 2.61 E+01 1.46E-01 

Annual dis. conta. qt (based on sediment yield)(g): 1.14E-01 3.44E+03 4.34E + 02 3.78E+OO 

Annual dis. conta. qt (based on runoff) (9): 1.20E-01 1.73E+04 4.34E + 02 2.51 E+OO 

Page 3 
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. ~ .  - 

WPA 
-70 

-75 

Slbbn i lD iUomd D n C h E g t  ~. - -  - Tduvo*m D i * L m - . c m r ~ t o  .- -6ua 
CDnr (my1 Yar(gl d R l m n ( c f )  FlClDT -1nY) I d s )  ids !  

6.05E-02 2.91E*02 1.70E+05 Z.WE-01 l.ZlE-02 
6.54E-02 2.22EM2 1.ZOEa 5.09E-01 3.2X-02 QROUTO 0.0 WROuQ5I 4160 
9.25E-02 5.21E102 1.99E+05 6.25E-01 5.78E-02 w7OCT 53.0 QSTAlUUROuQ51 454.0 

OSTA70(57WA) 
3.31E-03 1.15E41 1.23E+05 2.11E-01 6.94E44 53.0 

SA580 
PDAR 
Sh.581 
-2 

76lE-04 935E-01 4 3 4 E 4  440E-02 335E-05 QROUTl 
644E100 129E+05 706E+05 928E-01 597- qp575 
147E-01 187EM3 4 49EM5 4 17E-01 6 1 x 4 2  QSTA7Y575) 
327E-03 341EM1 3 M I E a  297E-01 9 m - W  

2.05E-01 1 .Ol E-01 
8.50E-02 4.19E-02 
5.69E-01 2.8OE-01 
2.50E41 1.23E41 

Vohmr lotd 
canb.*d ulbbahLoa&lw We5ght.d Dh.ohed W - W e d . d r  

Dn conr (my) Y a S ( g )  CarInplLg) 

m560 605E-02 29lEMZ 191- 
WPA h -70 823E-02 743EM2 553E42  
Slb575 331E-03 115E4l 218E41 
sllb 580 PDAR 581 6 582 294EW 1 3 1 E a  200E*OJ 

I TOTAL I 2.13E*06 2.59EMl 1.28E41 

QROUTZ 
qPSTM.0 
ClSTAEE(SSOD1) 

-PADDY 
(xjMA(AVG) 

CPC SCREENNC UR-238 + 20 RISK CRITERIA : 5.06E-01 I d )  

C C  
D D  
E-E 
M a x  

C D  206 25 2 247E42 271E-01 188EM1 
823EM1 553€@2 B E  7 5  11 3 13 9 107E42 118E-01 1 WE41 
8 23EM1 5 53EM2 E-F 0 6  14  10  I 1  145EM3 159E+00 161E42 
290EM3 198E43 SSOD 492 642E44 7ME41 258E43 
290EM3 198E*OJ TOTAL 661E44 

7.61E-W NO 7.61E-01 
6MEMO NO 2.58Em3 
147E-01 NO 1.47E42 
3.27E-03 NO 3.27EW 

O r e l  yM1 RNW 

Arp. CW m Pddy.  RUI .I tlw IW) 4 19EM2 

440E41 Avp. C~nc h tlw luyl)  

NO 
NO 
NO 
NO 

lotd Y a s  L o h p  P u  Y e a  

lotd Tatd Mass Tola Ypi 

cm. Y a S  m d n S  Rnribllcid k 1 

&chon L e @ )  yaun (nuday) v.a I W W )  

000939 

4. 

YU. Conc. in P . d 4 . R m  .1 o*IR IW) 

ye CQY. h tlw (W) 

2.42E- 

2.54E42 

C D  1.69EiC4 
WE 6.98E43 
E-F 4 .67E4 
SSOD 2.05Ea 

S&%O 
WPA 
-570 
-75 

6.05E-02 NO 1.82EMI NO SA580 
6.54E-02 NO 1.8ZEMl NO POAR 
9.25E-02 NO 1.82EM1 NO s111581 
3.31E-03 NO 3.31EW NO SltI582 
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CHEMICAL URANIUM238 + 2D Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN -5 

SEDIMENT IN THE RUNOff. 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+OO 4.44E+OO 2.22E +OO 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E + 01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.91 E+02 

Single storm adsorbed contaminant quantity PXi (9): 1.79E+03 

Annual adsorbed contaminant quantity (9): 7.73E+04 

SURFACE WATER RUNOA: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

1.70E + 05 

2.78E+ 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

6.05E-02 

2.91E+02 

1.26E+04 

4.76E+03 

4.12E + 02 

1.73E+03 

1.32E+W 

-- 6.54E-02 

2.22E + 02 

1.69E +03 

3.70E+03 

6.37E+02 

2.83E + 03 

2.54E+04 

1 .%E+05 

3.34E + 06 

9.25E-02 

5.21 E+02 

4.68E + 03 

8.74E + 03 

2.18E +01 

4.84E + 01 

8.09E +02 

1.23E + 05 

2.06E + 06 

3.31 E-03 

1.15E+01 

1.93E + 02 

1.93E + 02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.35E+00 4.28E + 03 2.29E + 02 2.01 E+01 

Single storm adsorbed contaminant quantity PXi (9): 2.73E+01 3.39E+04 1.99E+04 1.92E + 02 

Annual adsorbed contaminant quantity (9): 4.25E+02 1.12E + 05 3.31 E+ 05 4.96E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

7.06E + 05 4.49E+05 3.68E+05 

1.17E + 07 7.47E+06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.61 E-04 6.44E + 00 1.47E-01 3.27E-03 

Single storm dissolved contaminant quanti PQi ( : 9.35E-01 1.29E+05 1.87E+03 3.41 E+Ol 

4.24E+05 3.11Et04 8.81 E + 02 Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 1.54E + 01 2.13E+06 3.11E+04 5.84E t 02 

ekeoh 
1.46E+01 

. .  a 
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1.20E+05 5.09E-01 1.07M1 I QROUTO 

Z.36E-01 1.14E-3 1.70E+05 2OOE-01 4.72E-02 

Z.lOE-01 7.13E+02 

Cm.. 
seam 

C D  
D E  
E- F 
SSOD 

TOTAL 

1.99E+05 6.25E-01 1.55E-01 2.47E-01 1.39E+OJ 

2.36E-01 8.Z?E+02 1.23€+05 2.11E-01 4.98E-02 
OSTA70f57CLWPAI 

TC4d T d d  Ynr 76.1 Y ~ S  

Y n S  Dmnhled m 6 Dmnblled m 1 

Lo.dng(g) Yrmh. ( lbldy) V. l  (lb16.y) 

5 73E+04 6 98E-01 3 44E-01 
3 49E+04 4 25E-01 2 10E-01 
7 87E+03 9 58E-02 4 73E-02 
204E+05 2 4 8 E m  122E+00 

304E45  3 70EMO 183E+00 

1 82E-01 2 24E+OZ 
282E-01 563El03 
252E-01 320EIOJ 
238E-01 248E+03 368E+05 297E-01 707E42 

OROUT2 
C-d &bbnnrLoadmn 

~5~ - i k c o i c . ( m p n )  ~ n s ~ g )  

236E-01 1 14E+03 
WPA 6 sub570 ZUE-01 211EM3 

236E-01 822EM2 
.%I 580 PDAR 581 6 582 2WE-01 115E+04 

0 0  cp(ROUD5l 1160 I 
530  OSTAlJO(RQR251 454 e 
530 

310  gp(Rarl2i) 370 C 
16 0 QSTAlW1RnR271 

Totd V o L n r  d R M  

111E+07 

C C  2 U E 4 2  105E104 
D D  233E42  105E+04 
E-E 260E+02 109E+04 
Max 260E+02 109E104 

Great Mimi River 

SSOD 

TOTAL 

Y d M  VOL Y d w. VOL 

L -570 

765E-2 838E-01 583E+01 
4 37E+02 4 79E-01 4 09E+01 
171EM2 188E-01 190E+01 

492 567E-3 622E+00 228E+02 

A v g  Conc. n P a w  Run d GMR (W) 

A v g  Conc. m GMR lupn) 

4.96E+01 

5.21E+00 

I CPC SCREENNG LLLUWUI R M  C R m U  : 1.1OE+04 lupn) 

.%I560 
WPA 
Sllb570 
-575 

2.36E-01 YES 6.53EMl YES 
2.10E-01 YES 6.53EiOl YES 
2.47E-01 YES 6.53€+01 YES 
2.36E-01 YES 6.53E+01 YES 

1.82E-01 YES 1.82E102 
2.82E-01 YES 2.28E*02 
2.52E-01 YES 2.28E+02 
2.38E-01 YES 2.28E+02 
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C I  P a  V I  DF PaddpRU, 
U l b a n m  Da.0h.d m5.oh.d l d . l V O * n n  - -.-to 

SubWl 997E-04 480E+00 170EM5 2WE-01 199E-04 

WPA 191E-03 649E+00 120E+05 509E-01 972504 
W 5 7 0  125E-03 702EM0 199EM5 625E-01 779E-00 

or Rurdl  (m Furor u l B l u u l ( n y )  c w .  (mQ#l) Ness@) 

-75 102E-04 357E-01 123E+05 211E-01 216Eo5 

- Dnchrpr  Udlm --* 
(dr) (dr) 

BROUTO 0 0  qplRout251 416 C 
w70CT 530 BSTA1301Rour251 454 0 
O S T A 7 C i 5 7 W N  

530 

-80 
PDAR 
W 5 8 1  
W582 

BROUTI 
6 7 5  
BSTA75(575) 

OROUT2 
(PSTABO 
OSTAEE(SSOD1) 

qpPADDY 
O W A V G )  

9.59E-05 1.18E-01 4.34EW 4.40E-02 4.22E-06 
6.78E-04 1.36EM1 7.06EM5 9.28E-01 6.29E-04 
1.12E-03 1.43EMl 4.49EM5 4.17E-01 4.69E-04 
1.1OE-04 1.15E+00 3.68E105 2.97E-01 3.27E-05 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

V O b l C  1d.l 
conbad IubbMhLordinp. W-ed DiMh.d 

Dis. cat .  (mpn) Na.(g) 

W 560 9.97E-04 4.80E+M) 
WPA h d1570 1.50E-03 1.35EMI 
a 7 5  1.OZE-04 3.57E-01 
S& 58O.PDAR. 581 h 582 6.56E-04 2.91E101 

pplR&7) 370.C 
QSTAIW(RoUn7) 378 0 

gp(Roul3I 378 0 
406 0 OSTA120(Rd3) 

Vo*r *  
W.(pht.d.dr. 
Conrllaphpl 

7.22Eloo 
1.11EMl 
7.60E-01 
4.57E+00 

150E+OO 1 IIE+OI 
150EM0 1 I lE+OI 
150EM0 l l l E M 1  

Max 150E+00 1 l lE+OI 

0n.l WamI RNW 

A v p  Cmc n Ped* R m  d OMR tu@) 

A v p  C w  n GMR (u@) 

152E-01 

160E-02 

UU Cmc i n P ~ R m d O M R ( u g r l )  125Ei00 

Max. conc. n G m  (ugrll 131E-01 

Cross 
SectIm 

C D  
D E  
E-F 
SSOD 

TOTAL 

XafU.voL Yolhd v o l  Y o ( U . * d  Y o l M v o l  u n r  Max- C p M  
fmmSLb560 han WPA f r n s l b 3 7 5  hanSta80 M.s IO&ng 

-570 (0 )  l s l d y l  

206 25 2 439EM0 481E-03 335E- 
7 5  11 3 13 9 194EM0 2 12E-03 181E-01 
0 6  1 4  1 0  1 1  542E-01 594E-04 602E-02 

492  143EM1 157E-02 576E-01 

2 12EM1 

2.91EM2 
1.23EM2 F! I 2.43EM1 

SSOD 4.69EM2 

TOTAL 

3 55E-03 1.75E-03 
150E-03 7 41E-04 
2 95E-04 146E-00 
5 71E-03 2.82E-03 

908E42  1 11 E-02 5 45E-03 

CPC SCREENING WTDllOm R E M  C R m R Y  : I.SOE+OO (MI 

W560 997E-04 YES 3 26E-01 YES 
WPA 191E-03 NO 3 26E-01 
W 5 7 0  125E-03 YES 3 26E-01 
-75 IOZE-04 YES 102E-01 YES -582 

959E-05 YES 959E-02 
678E-04 YES 576E-01 
112E-03 YES 576E-01 
110E-04 YES 110E-01 

YES 
YES 
YES 
YES 

I I I 
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-- siM!ssK 
Ce P a  Vr OF m R t m  

.Dhioh.d- - Din omd--T otdvo*n*. --D*llm-.-c-.~lo--u- 
cmc. (qn) u a r ( g )  o( Runs (rn F r t ~  naban(@) 

1.96E-03 941E+00 1.70E+05 2.WE-01 3.91E-04 

1.07E-03 3.65E-0 1.ME+05 5.WE-01 5.46E-04 
3.91E-03 2.21E+01 1.99E+05 6.25E-01 2.4SE-03 

1.14E-03 3.97E+00 1.23E+05 2.11E-01 2.41E-04 

slb560 
WPA 
sub570 

-575 

SIlb580 
PDAR 
Slb581 
Sh582 

8 

D n c h r p r  -~ 1 -laun __ - - -. _ _  - .. 

Ids) ( d S l  

416C 0.0 (D(RaC5I QROUTO 

QSTA?qS?&WAI 
qp70CT 53.0 OSTA lWRaQ5 i  454 @ 

53.0 

102E-03 1 2 6 E m  434E+M 440E-02 451E-05 
1 76E-03 3 52E101 706E+05 928E-01 164E-03 
158E-03 201ElOl 4 49E+05 4 17E-01 6 SBE-04 
159E-03 1 65E101 368E105 297E-01 4.71E-04 

OROWTI 
(p575 
QSTA75(575) 

31.0 
16.0 
76.0 

gP(RmtZl 370 0 
OSTAlOWRolRZ7) 378 0 

Totd V o * n r  d Rrnoll 

I l l E 4 7  

V- Told Voclpr 
Canb.*d SubbashLo.dng. w m e d  Dmwhed w-afk 

Dtr CMC. ( m y )  Y a s  (g) Conr ( n y g )  

sub560 196E-03 941E+00 113E41  
WPA & -570 2 85E-03 2 57E+01 1 75E+01 
sib575 114E-03 3 9 7 E m  677E+00 
sub 580 PDAR, 581 & 582 165E-03 731E+01 9 2 3 E m  

SURFACE WATER YoDa RESULTS 

OROUT2 
@TAB0 
PSTAEE(SSOD1) 

(DPADDY 
OGWAVG) 

C C  
D D  
E-E 
Max 

C D  20 6 25 2 8 4 2 E a  922E-03 641E-01 
285E+00 175E101 D E  7 5  I 1  3 13 9 4 16E+00 456E-03 389E-01 
285E+00 175E101 E-F 0 6  1 4  1 0  1 1  126E+00 138E-03 140E-01 
2@5E+O0 175E101 SSOD 492 359E101 394E-02 144E+00 
285E+00 175E101 

TOTAL 4 98E101 

6.86E-03 3.3EE-03 
3.5OE-03 1.72E-03 
7.19E-04 3.55E-04 
1.58E-02 7.8OE-03 

G n 1  Lknj River 

I TOTAL I 221E103 2 69E-02 133E-02 

Totd Ya* Pel v.r 

CPC SCREEN!NG I R L W C  Rig( CRIERLP, : 4.90E-03 l u y )  

Arg. Conc. m P a w  Run d GMR (upn) 3 57E-01 

A r g  Cmc. m GWA (uy) 375E-02 

slt%%o 
WPA 
-570 
sub575 

T d d  Told Mus T d d  u a s  
cross Mas. WMed n 6 DIU-ed n 1 
section L D M p ( g )  uonm (Iblday) V e r  (Wdy) 

1 96E-03 NO 6 61E-01 NO -580 
107E-03 NO 661E-01 
391E-03 NO 661E-01 NO 
114E-03 NO 6 61E-01 NO -582 

102E-03 NO 102E+00 
NO 144E+00 176E-03 
NO 144E+00 158E-03 
NO 144E+00 159E-03 

NO 
NO 
NO 
NO 
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UlilFACE WATER YODa . I R R S  I w o r  OCW Date y2w (9 1 

c. PQ V, DF P m R m  
SuMsasm Dnromd R..h.d T d d V a * n *  wla c O n C . d r l o  S t t a  D u d n 9 e -  D n C l I U p r  

cac. In@) h a @ )  o f  R v l d l  (dl Futw u&um(n@) Ids) (d5l  

Sub560 389E-05 187E-01 170EM5 ZWE-01 777E-06 
WPA 177E-05 603E-02 IZOEM5 509E-01 903E-06 OROUTO 00 W(RMX?51 4160 
SUI570 391E-05 ZZOE-01 1 9 9 E a  625E-01 244- 9370CT 530 OSTA130lRart251 454 0 

CrO** 
Sedmn 

SUI575 I 3.74E-05 

Told T d d  h* Told Y n s  
Mars Dutnbeed n 6 hsmbuled n 1 

Loadmg (g) Y d h r  (Ibfdy) b a r  (Wdy) 

1.3OE-01 

Subbnm 

1.23EM5 

Dnsolved S c r m d  Conc. n Screened Sllbbasm Dnrolved Screened C a c . n  Screened 

2.11E-01 

cone. (e) out n QMA ("go) out 

7.90E-06 

Conc. (mgrl) out hQMA(W) RL 

S&5@4 146E-05 179E-02 434E+04 44OE-02 
PDAR 395E-05 791E-01 706EM5 928E-01 

449EM5 4 17E-01 
368EM5 297E-01 116E-05 

-1 361E-05 459E-01 
Sub582 391E-05 407E-01 

OROUTZ 

QSTAEE(SSOD1) 

Volw*  T d d  
colnbme4-- W W n d  Dpaoh.d 

Dk Cmc (m) Y n r  (0 )  

Sub560 389E-05 187E-01 146E+00 
WPA h ab570 310E-05 28OE-01 
ab575 374E-05 130E-01 
Sub 580 PDAR 581 & 582 378E-05 167E+00 137E+00 

sub560 
WPA 
-570 
Sub575 

530 

310 w(R01#27l 

76 0 

l:o 
196 0 I _ R w l 3 )  OSTAIZO(RoU13) y;: 

4060 P.WY.RmDrm8se 
34600 opn(dl 1 llEM7 

370 0 
160 QSTAIOO(RoUn7) 378 0 

T o U  V a n W  d R W  

389E-05 NO 9 47E-03 NO 
177805 NO 9 47E-03 NO 
39lE-05 NO 9 47E-03 NO 
374E-05 NO 9 47E-03 NO 

SURFACE WATER MODEL REUILTI: 

C C  3 10E-02 123EM0 
D D  3 1OE-02 123E+OO 
E- E 3 77E-02 137E+OO 
Max 3 77E-02 137E40 

Ore1 Lbml River 

Avg. Conc. n P+ Run .I GMR (Upn) 

Avp. Conc. n UIR (upn) 

7 23E-03 

7 59E-04 

G D  
Max. Conc. k P.dby. Run .I GMR (Upnl 314E-02 I 8.72El00 

5.36El00 
1.17E+OO 

uu conc. in UIR (Upn) 3BOE-03 I SSOD I 3WEM1 

106E-04 5.24E-05 
6.53E-05 3 22505 
1.42E-05 7.01E-06 
3.66E-04 1 .WE44 

CPC SCREENING BER- RISK CRITERIP. : 2 00E-03 (Uy) 

Sub580 
PDAR 
Sub58 1 
W582 

NO 146E-02 146E-05 
3 95E-05 NO 331E-02 
3 61E-05 NO 331E-02 

NO 331E-02 3 91E-05 

NO 
NO 
NO 
NO 

~ 
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- _, . 

. . 

C* w Vr DF P W R m  
-Diii&id ----.DadlC.d- - -Toldv- ~ . .  -. .cQD.p*lo-- ulbdan-- 
cone. (mpn) M n l I 9 )  of R m d l  (a) Fmor m+ham (ny) 

W5W 2.90E-03 1.4OE+OI 1.70E45 2.WE-01 5.8OE-04 

WPA 2.04E-03 6.95E*00 1.20E45 5.09E-01 1.04E-03 
-570 2.87E-03 1.62E+01 1.99E+05 6.25E-01 1.79- 

sub575 3.WE-03 1.04E+O1 1.23E+05 2.11E-01 6.33E-04 

Sllbs80 2.12E-03 2.61E100 4.34E+04 4.40E-02 9.33E-05 
PDAR 6.19E-03 1.24EM2 7.DSB.05- 9.28E-01 5.75E-03 
sub581 3.50E-03 4.45E+01 4.49E45 4.17E-01 1.46E-03 
slmsB2 2.39E-03 2.49E+01 3.68€+05 2.97E-01 7.09E-04 

VQ.rr T d d  vdme 
c d m d  5- Lo- W.ipkl.d 0 i s s h . d  W-.br 

Da. cam. (ny) Ya$(p) c ~ l ~ p l  

560 2.90E-03 1.40Ez01 9.58Es01 
WPA h 61t1570 2.56E-03 2.31E+01 8.82Ez01 
sub575 3.OOE-03 1.04E+01 1.01E42 
.s& 58o.PDAR. 581 h 582 4.42E-03 1.96E+02 1.42E+02 

o n c r u p r -  -... -- .___. . . _ _  -- . - _ _  
Ids )  (OS> 

OROUTO 0.0 qp(Rcut25i .4416C 
-70CT 53.0 OSTAl30lRcuQ5i 4540 
QSrA70(S7~nQA) 

53.0 

QROUTl 31.0 (p(RaR271 370 0 

OSTA7Y575) 76.0 
w575 16.0 OSTAlOOfRcuQ71 378 0 

378 c QROUTZ 
@TU0 196.0 QSTAlZOfRwI3I 406 0 

3.0 W R a W I  

QSTAEQSSODI) 199.0 

Tola Vobmn o f  R u d l  
406.0 P8&r8RurRrupr rpPADDY 

QGWAVG) 3460.0 BMcm 1.1 1EM7 

2 56E+00 8 82EWI 
256E*00 882E+O1 
4 39E+00 141E+02 
439E*00 141E+Q2 

C C  
D D  
E-E 
M U  

Cmrs 
M l o n  

C D  

Arg. Cmc. in Paddy$ Run 1 UllR (uglll 

Arg, Cmc. in GMR (w) 
7.74E-01 

8.13E-02 

Told Told Mn' Told Mnr 
Ya. D-.d m 6 h n n b u e d  n 1 

L O a d q ( Q )  Months (lb/d.y) V * l  (W*) 

6 74E+02 8 21E-03 4 05E-03 
Max. Conc. in P.ddy. R m  i ow1 IN) 366E+00 D E  4.21E*02 

l.l3E+02 
YU. C m .  in- lupm 3.85E-01 1 :OD 1 3.31E43 

5 12E-03 2.53E-03 
1.JBE-03 6.79E-04 
4.0.7E-02 1.99E-02 

I TOTAL I 4.52E43 5.50E-02 2.71E-02 

CPC SCREWHE R A R W  Ro1( CRRER(I : 2.60E+02 (@I 

W5W 290E-03 YES 7 55E-01 YES 
WPA 204E-03 YES 7 55E-01 
Sub570 287E-03 YES 7 55E-01 
-575 3WE-03 YES 7 55E-01 YES sub582 

212E-03 YES 2 12E*00 
6 19E-03 YES 387EIOO 
350E-03 YES 350E+00 
239E-03 YES 239EM0 

YES 
YES 
YES 
YES 

I I 
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C. mi V I  OF P.darRm 
nil- n i l d w d  T M d V o * m  Dilllpn C r n . U t 0  

Com. mwll uas(g) d R w d l  (dl Factor M O M l m M )  

Slb5€4 1.55E-01 7.47E102 1 . 7 0 E 6  2.WE-01 3.11E-02 

WPA 1.53E-01 5.21E102 i.20~+05 5 . m ~ - 0 i  7.81~02 
a 5 7 0  1.40E-01 7.89E102 1 . 9 9 E 6  6.25E-01 8.75E42 

-75 1.46E-01 5.10E102 1 . 2 3 E 6  Z.IIE-01 3.09EQ2 

sllb5Bo 1.37E-01 1.69E102 4.34E+04 4.40E-02 6.05E-03 
PDAR 1.52E-01 3.04E103 7.06E105 9.28E-01 1.41E-01 
a 5 8 1  1.64E-01 2.09E103 4 . 4 9 E 6  4.17E-01 6 86E-02 
-2 1.64E-01 1.71E103 3.68E105 2.97E-01 4.87E-02 

Vo*nu ldd V O W  
Cc4nbkd-L- w m e d  nil- We&lht.drn 

Dis. Conc. (ny) yo1 (g) Crn. ( m y g )  

Sub 560 1.55E-01 7.47E102 1.35EiO1 
WPA h sub570 145E-01 1.31E103 1.JOEiOl 
UA575 1.46E-01 5.10E102 I.JOE+Ol 
Sub 58O.PDAR. 581 h 582 1.58E-01 7.01E103 1.33E101 

G C  
D D  
E-E 
Max: 

-FACE WATSR YODEL REMI.:  

1.45E102 1.3OE10l D E  7.5 11.3 13.9 2.75E102 3.01E-01 2.57E101 
1.45E102 1.30E101 E-F 0.6 I 4  1 .o 1.1 1.05E102 1.15E-01 1.17E101 
1.58E102 1.33E101 SSOD 49.2 3.45E-3 3.78E100 1.39E102 
1.58E102 1.33E-1 

TOTAL 4.31E43 

OROUT1 
-575 
OSTA7Y575) 

Cnal MinJ River 

OROUTZ 

QSTAEE(SSOD1) 

T d d  Mass Loading Pn Y w r  

*PADDY 
Q W A V G )  

A v p  Conc n Pad- Run .( uu( (upn) 3 05E101 

A v p  Com br GMR 320E40  

Llu C a c  m Pad- R m  .I GMR (upn) 

Ye Cmc. n QIR ((vpll) 

13ZE102 

138E101 

0.0 qplRouE5t 4160 
53.0 OSTA130lRaR25) 454.c 

53.0 

T d d  T d d  Mass T d d  Mas. 
cro.. Mas. Ontr(bl*ed n 8 m w d  n 1 
Swdlon Lo.dnp(g) Months (W*) YWaI (WdJy) 

G D  3 69E+04 4 49E-01 221E-01 
D E  2 2 2 E a  2 70E-01 133E-01 
E-F 491E103 5 97E-02 2 95E-02 
SSOD 1 2 6 E 6  1 5 3 E a  7 55E-01 

TOTAL 19UE105 2 31E100 114E100 

31.0 
16.0 
76.0 

3.0 
195.0 
199.0 

406.0 
3460.0 

sllMaun 

S W O  
WPA 
-70 
Sub575 

q p ( R m 7 )  . 370.0 
l2STAIOO(Rah?7) 378 0 

WRarW1 378 0 
QSTAlzo(RcuUI 406 0 

D8sdr.d Sc-d Cmr n S C d  pubbnm Dnsohwd S c m r u d  Conr.n , Ssnn*d 

CMC. (ny) G1 m GMA (upn) out Com (mM) (kl hW11IuM) G1 

155E-01 YES 4 12E101 YES a 5 8 0  137E-01 YES 137E102 YES 
153E-01 YES 4 12EIOl YES PDAR 152E-01 YES 139E102 YES 
140E-01 YES 4 12E10l YES -581 164E-01 YES 1 3 9 E 4 2  YES 
146E-01 YES 4 1ZE10l YES -582 164E-01 YES 139E102 YES 

Totd V U  d R u m l l  

1. I 1  E107 

CPC SCREENING BORON RISK CRITERIA : 3.3OE102 (upn) 

. . i  a .  - .  000346 



- --pin- 

.SlwJ60 

WPA 
-570 

Sub575 

slb5Bo 
PDAR 
Sub581 
Sub582 

cros* 
srelm 

C D  
D E  
E-F 
SSOD 

TOTAL 

1 92E-04 

2 04E-04 
3 52E-04 

3 9OE-05 

8 2OE-05 
3 13E-04 
5 50E-05 
5 44E-05 

To(d Told *In. Told Yn. 
Mas. htnbtRrd n I hdnbuled n 3 

Loldag(gl Monlln (Ibldry) Y e u  (IbldW) 

5 69E41  6 93E-04 3 42E-04 
2 5 1 E 4 1  3 06E-04 15lE-04 
5 5 7 E a  6 79E-05 3 35E-05 
125E+02 152E-03 7 52E-04 

213EM2 2 59E-03 128E-03 

9.23E-01 

6 94E-01 
1.98E400 

1.36E-01 

1.01E-01 
6.26E+00 
6.99E-01 
5.66E-01 

1.70E45 

1.20E45 
1.99E45 

1.23E45 

4.34EUM 
7. f f iE45 
4.49E45 
3.68E45 

2.00E-01 

5.09E-01 
6.25E-01 

2.1 1E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

3.84E-05 

I.ME-04 
2.20E-04 

8.23E06 

3.61E-06 
2.91E-04 
2.29E-05 
1.61E-05 

OROUTO 

OSTA7W57WAI  
qp7oc7 

Vo*nr  1Q.I vohne OROUT2 
Comb.ud S&basmL- w m e d  DoSomd W m d &  qpSTAs0 

00. Conc. (nwl) Y n S ( p 1  conr(ln#kp) QSTAEE(SSOD1) 

Sub 560 192E-04 923E-01 278Hoo  

w M 7 5  390E-05 136E-01 578E-01 (;WjMA(AVG) 
Sub 580 PDAR 581 h 582 172E-04 763E+00 244E+00 

WPA h sub570 296E-04 268El00 4 5 0 E m  qpPADDY 

0.0 qp(Roul?fil 4160 
454 0 

I 
. .  

31.0 PMRouQ7I 370 0 
160 QSTAlW(RaR271 3 i 8  C 
760  1 

LVRFACE WATER YODEL R E M I O :  I 
".* 

... . 

.. . 

I 

2 96E-01 4 N E 4 0  
2 96E-01 4 W E 4 0  
2 96E-01 4 5OE40 

Max 2 96E-01 4 50E40 

G m 1  Mumi Rner 

A v g  C-. n Plddy. R u l 1  GMR lUM) 

A v g  Cmc. m WIR lW1 

361E-02 

3 80E-03 

Mu. Cms. m P- Run a UIR tW1 

Mu. c m .  n OUR (uy) 

2 47E-01 

2 60E-02 

~~ 

CPC SCREENING 

Crass Y d W . d  Y 0 l W . d  YdU.VoL Y d U . V O l  M u s  k r w y  c m  
SetIlon hmncub5ea horn W A  horncub575 hrmUaI0 l o h p  mpsbauimg prc.liIupn1 

L cub570 (91 IWd.Yl 

G O  20 6 25 2 8 65E-01 9 47E-04 6 59E-02 
D E  7 5  11 3 13 9 3 91E-01 4 28E-04 3 65E-02 
E-F 0 6  1 4  1 0  I 1  128E-01 141E-04 142E-02 
SSOD 492 3 7 5 E m  411E-03 151E-01 

Told I l n s  LO* P I  Y . l  

Sub560 
WPA 
Sub570 
Sub575 

1 WE44  YES 6 48E-02 YES 
2 04E-04 YES 6 48E-02 
3 52E-04 YES 6 48E-02 
3 90505 YES 3 90E-02 YES 

82OE-05 YES 820E-02 
313E-04 YES lSIE-01 
550E-05 YES 550E-02 
544E-05 YES 544E-02 YES 

Page 1 
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- ?ADDYS R U I  B*s.( CHROMIUM SCDURY): VyrmOvT S T O W A T E R  COWTROU 4 Fuu. 

A v g  Conc. n Pad* R m  1 OYR (I@) 

A v g  Cons. n GMR tUpn) 

9.34E-02 

9 81E-03 

slb5€Ll 

WPA 
Sb570 

sub575 

akn580 
PDAR 
W 1  
SIB582 

Total To ld  Mass Told Mass 
cross Mas. h.nibu.din6 M M b U m d h 4  
S e a m  LDodng(gl Y m h  (Wday) vow (Wdayl 

4.16E-04 

2.97E-04 
3.60E-04 

3.02E-04 

2.38E-04 
7.32E-04 
3.e5E-04 
3.32E-04 

fubbpn 

-560 
WPA 
sIb570 
Sb575 

2.00EMO 

1.01EMO 
203Hoo 

1 .osEMO 

2.92E-01 
1 . 4 6 M 1  
4.60E+OO 
3.46EMO 

Dn.olv.d & m d  Cmc. n 3Smtwd sIula8h Dsto(v.d S c n r r d  C m s . n  S c r m d  

conc Ilngn) ou m GWA (Upn) oul cmc. (In*) Om nGMA(Upn) 0111 

416E-04 YES 981E-02 YES -580 2 38E-04 YES 238E-01 YES 
297E-04 YES 9 8lE-02 YES PDAR 7 32E-04 YES 46OE-01 YES 
360E-04 YES 98lE-02 YES W58 1 3 85E-04 YES 38%-01 YES 
302E-04 YES 981E-02 YES -582 3 32E-04 YES 332E-01 YES 

2.00E-01 

5.09E-01 
6.25E-01 

2.1 1E-01 

4.40E-02 
9.2aE-01 
4.17E-01 
2.97E-01 

Ds. cmc. 

4 16E-04 200E*Oo 
336E-04 304E*Oo 
302E-04 105E+OO 

Slb 580 PDAR 581 h 582 5.25E-04 233Et0 l  

8.31E-05 

6.37E-05 

0.0 4160 pp(RUX251 
53.0 PSTAl30fRoLt251 454 c. 
53.0 

31.0 mRoLt271 370 0 
16.0 QSTAlOMRoutZ71 378 0 

yr Iq~(Rwt3)  
196.0 QSTAl2WRarW) 
199.0 

406.0 P.ddyrRm- 
Told V- of R l m n  

1.34Et01 QGWAVG) 3460.0 Bash(* 1 .I 1 Et07 
2.22Et01 

SLtRFACE WATER MODEL RESULTS 

S l r k C O  W E N  COmRRimr L M d m g l O t h s ~ l * s n i ~ ~  

C C  
D D  
€-E 
Max: 

3.36E-01 1.52Et01 
3.36E-01 1.52Et01 
5.22E-01 2.21Et01 
5.22E-01 2.21Et01 

On.( ysn) R n w  

Told Yau b u h g  ?u SIom E v m  I 2  days ) 

cms Yofbr( .VOt Y of hf. vot X O f b r t V O L  Yofht.Vol Mass yarr.ddy c 
o.s(im tmmOubM0 han W P A  

k Oub570 IPI IW*I 

G O  20 6 25 2 1 18E- 1 29E-03 8 97E-02 
D E  7 5  11 3 13 9 6 39E-01 7 OlE-04 5 98E-02 
E-F 0 6  1 4  1 0  1 1  321E-01 352E-04 357E-02 
SSOD 492 115Et01 126E-02 4WE-01 

YU Cmc. in Psddy. R m r  OYYR I@) 
Max. Cmc. in OYR (Upn) 

4:36E-01 
4.58E-02 

1.84Et01 lax. sed Conc. in P.R. 5 GMR Irnmg) 

G D  
D E  
E-F 
SSOD 

9.37Et01 
5.24Et01 
1.38Et01 
3.98Et02 

1.14E-03 5.63E-04 
6.38E-04 3.15E-04 
1.69E-04 8.31E-05 
4.84E-03 2.39E-03 

lax. Sed Conc. n GMR al P.R. ImglLgl 194Et00 I TOTAL 1 5 58Et02 6 79503 3 35E-03 

CPC S C R E W  CUR- RISK CRITERLA : I.BOEt01 tu@) 



PADDYS R W  EASM CH-: HEXAVALENT CHROUNY IC- IyII)(ouI STORUUALTLI CWTRbL.5 

FIlue 

C-s sacmn 

C C  
D D  
E-€ 
MZiX 

Slb560 1.68E-03 B.OBE+OO 1.70E405 Z.WE-01 

WPA i.20E-03 4.07- 1.20E*05 5.09E-01 
-570 1.46E-03 8.2OEIO 1.99E45 6.25E-01 

-75 1.PE-03 4.24E+00 1.23E405 2.1iE-01 

-0 9.WE-04 l . 1 8 E W  4.34E404 4.40E-02 
PDAR 2.96E-03 5.91EM1 7.06E405 9.28E-01 
SIlb581 1.55E-03 i.98E+01 4.49EiC5 4.i7E-01 
W582 1.34E-03 1.40E41 3.64EW 2.97E-01 

V- Toad 
Cornbird -Loa%ngs w.iphlad Diswbad 

D h  Cmc. (men) Man (0)  

sub 560 1.68E-03 8.OEE40 
WPA h rub570 1.36E-03 1.23E41 
-75 1.22E-03 4.24EiOO 
sllb 580.PDAR. 581 h 582 2.12E-03 9.40EeI  

Mal. tad yax. tc4d 
drs.smc.h .6rwns.n 

Paddy.Rnlugn) P=WmM(my*a) 

1 3 6 E W  152E+00 
1 3 6 E W  152E+00 
2 l l E W  2 ME100 
2 11E40 2 M E W  

3.36E04 

6.10E-04 
9.09E-04 

2.57E-04 

4.PE-M 
2.74EM 
6.48E-04 
3.98E-04 

V o * m  
W. iphladdr  
Cms.lmghg) 

1 .WE100 
1.52E40 
1 . M E 4 0  
221E40  

QROUTO 
q~70CT 
(ISTA70670.bWA) 

QROUTI 
e 7 5  
QSTA75(575) 

QROUT2 
(pSTAE0 
QSTAEE(SSOD1) 

~JPADDY 
QGWAVG) 

0 0  NRan25;  416 C 
530 QSTAiJMRculZ51 4 5 4 C  

530 

31 0 qp(Ran27) 370 0 
378 0 16 0 OSTAlWRaR27) 

76 0 

lro 1960 __) QSTAlZO(Rar(3I 2; 

4060 P . d d y r R l r n D r a n g .  

34600 B . a ( c q  1 1 1 E 4 ~  

l a d  v- d Rmn 

SURFACE WATER MODEL RESULTS: 

L - t o U n O R I Y a i A e M o r  8UlhS.WderCms.mPom 

~~ 

:::: 
1.4 

S O D  

~ 

4 76E40  5 2iE-03 3 62E-01 
13 9 258E+00 Z83E-03 241E-01 
1 0  1 1  1 JOE40 142E-03 144E-01 

492 463E41  507E-02 186E*00 

TOTAL 1 5 49E41 

Told Mass L o h g  Par YOM 

AWE Cwu. n Paddy% Rlrn (I( CMR I@) 

AVQ. Cone. n GYR (UOnl 

yax. cmc. n Paddy. R m  a CMR (uvll 
Max. Cons. n GNR (ti@) 

3 77E-01 

3 96E-02 

1 7 6 E W  
185E-01 

1 ME100 u. S d  Conc. n P.R. a CMR 1-g) 

3.78E+02 
2.12E42 
5.59EM1 

SSOD 1.61 EM3 

4.6iE-03 2.27E-03 
2.58E-03 1.27E-03 
6.81E-04 3.36E-04 
1.96E-02 9.64E-03 

nx. Sed. Conc. in GMR m P.R. Img/kg) 1.93E-01 I TOTAL I 2.25E-3 2.74E-02 1.35E-02 

CPC SCREPWG HEXAVALENT CHR- RISK CRITERIA : 1 BOE41 tW) 

S&560 1.68E-03 YES 3.96E-01 YES -580 
W A  i.20E-03 YES 3.96E-01 
-70 I 1.46E-03 YES 3.96E-01 
sub575 1.22E-03 YES 3.96E-01 YES 

9.60E-04 YES 9.WE-01 
2.96E-03 YES 1.86EW 
1.55E-03 YES 1.55E- 
1.34E-03 YES 1.34EW 

YES 
YES 
YES 
YES 

Page 1, 
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S&b- 

. I j&SO 

WPA 
-70 

-75 

c. Pal V I  DF P-Rm 
Dmh.d Da.omd TddVO*.rr WLla c O . L ~ l 0  sulm Dnchmw L I M  D n c l w p t  

503E-03 2 4 2 E M I  1 7 0 E 4 5  2WE-01 101E-03 
450E-03 153E+01 1 2 0 E 4 5  509E-01 229E-03 QROUTO 0 0  pp(RC&?SI 416C 

454 c 585E-03 33OE+Ol 1 9 9 E 4 5  625E-01 3-43 qp70CT 

conr lm!yl) Y n y g )  d R u P n  (Cr) Faelor aabpn(m#) (Ct.) l d s i  

530 QSTAl301RC&?5) 
O S T A T o I S 7 W A )  

355E-03 124E+01 1 2 3 E 4 5  211E-01 7 4 9 E a  530 

SIRFACE WAlER MW RESULTS 

S1B580 
PDAR 
-561 
-582 

C C  
D D  
E-E 
Max: 

3.63E-03 4.46E- 4 . 3 4 E W  4.40E-02 1.60E-04 
1.61E-02 3.22E+02 7.ffiE105 9.28E-01 1.5OE-02 
2.29E-02 2.91EMZ 4 .49E45 4.17E-01 9.55E-03 
5.47E-03 5.70E+01 3 .68E45 2.97E-01 1.63E-03 

5.34E+M) 2.02E101 
5.34E+M) 2.02EMl 
1.51E+01 5.26E101 
1 .51E41 5 .26E41 

C d d  -LOIdlW 

-560 
WPA a -70 
6 7 5  
Sub 580,PDAR. 581 582 

Ond yvni Rlrw 

Vo*llrr Totd V o L r *  

Da. Cmc. (mail) Y n S L p )  C O K ( r n S )  

5.03E-03 2.42€+01 1.82E41 
5.34E-03 4.82E401 Z.OZE+Ol 
3.55E-03 I.Z4E+01 1.32E101 
1.52E-02 6.75€+02 5.31E101 

WelgWed Di..h.d W d g M d h  

A v p  Conc. in Paddy. Run d OMR lW1 

Arp. CMC. in GMR (W) 

2 . 4 2 E 4 0  

2.54E-01 

Max. Conc. in Paddy. R m  d GMR lW) 

YU. C w .  in OYR (u@l 

1.26E101 

1.32E+00 

CPC SCREENING 

QROUTZ 
@TAB0 
QSTAEE(SSOD1) 

wPADDY 
QGMA(AVG) 

31 0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

qD(RC&?7l 370 0 
QSTAIOMRoUn7) 378.0 

WfRaRJ) 378.0 
OSTAIZOIRaRJ) 406 0 

L W  t o t h  Qnd yirnl roYn 

C r a r  Y d W  v o l  YdU.voC Ydhl.rol Y n s  U u M /  C e n ~  Y d U v o l  
S u t m  h m M  fm WPA hOrnllM75 ImmfwD 

-570 

C D  20 6 25 2 
D E  75  11 3 1 3  9 8 99E+00 9 85E-03 8 40E-01 
E- F 0 6  1 4  1 0  1 1  8 3 7 E 4 0  9 17E-03 93OE-01 
SSOD 4 9 2  3 3 2 E 4 2  364E-01 133E+01 

Told Mas, Total Y n s  

M d h s  ltbl 
Cross hr tnbued in I DntdbUmd n 1 

153E-02 7 55E-03 
6 84E+02 8 33E-03 4 11 E-03 
3 17E102 3 86E-03 190E-03 

SSOD 136E-01 6 70E-02 

163E-01 8 O5E-02 

COPPER R M  C R m R U  : 1.40E102 (upn) 

SA560 503E-03 YES 14OEaO YES 
WPA 4ME-03 YES 14OE- 
-570 585E-03 YES 140E+00 
-575 355E-03 YES 140E+00 YES -582 

3.63E-03 YES 3.63EtOO 
1.61E-02 YES 1.34E+01 
2.29E-02 YES 1.34E+01 
5.47E-03 YES 5.47EwY.l 

YES 
YES 
YES 
YES 

I 
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OEYCU: CVANIDE 

c e  P a  Vr Df P D M p R r n  
-Do.ohd- -Dh- T u d V o M  Danon C o n ~ h * I o  - -  
 con^ (mpn) Ihr.IQI o( R w d l  Idl Factor d a r h ( m p n )  

St1560 1.04E-01 4.98E42 1.70E45 2.WE-01 2.07E-02 

WPA 6.79E-02 2.31E42 1.20E+05 509E-01 3.46E-02 
Sb570 8.24E-02 4.64E42 1.99E*05 6.25E-01 5.15E-02 

-75 7.23E-02 2.52E42 1.23E*05 Z.llE-01 1.52E-02 

5.33E-02 6.56E41 4.34Em 4.40E-02 2.JSE-03 
7.06E-5' . 9.28E-01 1.28E-01 PDAR 1.38E-01 2.75E43 

Sib591 1.88E-01 2.3!3EI03 4.49E105 4.17E-01 7.85E-02 
Sib592 9.21E-02 9.60E42 3.68E45 2.97E-01 2.74E-02 

V0h.a  ld.1 vollmr 
C-d S a b b a h L O h g .  W-.d Dkac4V.d W-.br 

R.. Conc ImwV Y s a  In) Conc. (nPno) 

w5EQ 1.04E-01 4.98EM2 3.80E-02 
WPA h sk-570 7.70E-02 6.95E4Z 2.93E-02 
Skl575 7.23E-02 2.52€+(32 2.72E-02 
sllb 5 8 o . p ~ ~ ~ .  SI a 582 1.39E-01 6.17E43 4.80E-02 

S t d a  - - - -- Pam. - ... ~ nlrmrpe 
(d.) I d s ?  

QROUTO 0.0 c61fRaX25) 4160 
454 0 qp7OCT 

OSTA70(57OWPA) 
53.0 QSTA13MRaR25) 

53.0 

QROUT1 31.0 qp(RaR27) 370 0 
378.C @75 16.0 QSTAIOMRaR27) 

OSTA75(575) 76.0 

378 0 
e T a S 0  196.0 OSTAlZWRoUW) 406.0 

3.0 cp(RaRJI QROUTZ 

QSTAEE(SSOD1) 199.0 

*PADDY 406.0 P.dd*.RmomN.Je 
TUd V o L m  d RmOn 

OGWAVG) 3460.0 s r a ( c c )  1.11E47 

Crm. udion 6Lr-.h .aL~-h 

raavlM(YOII) .aavlM(- 

7.70E41 2.93E-02 
7.70E41 2.93E-02 
1.38E42 4.78E-02 

Max 1.38E42 4.78E-02 

Avp. Cmc. n PmWp R m  .) WIR (MJ 

Arg Cmc. In GLIR (M) 

2 42E41 

2 5 4 E m  

cmr Y d U . V O l  Y d U . d  Y d U . V o L  Y d n . v d  Yn. Mal.* C p M  
M l o n  hanpllbwo han W A  h a n W 5 7 5  homR.tO bujmo m l 8 a s m g  Pdlvon 

L -5ra (gl IWWl 

C D  206 25 2 2 78E42 3 04E-01 2 12E41 
D E  7 5  11 3 13 9 151E42  165E-01 1 4 l E 4 1  
E-F 0 6  1 4  1 0  1 1  8 3 1 E 4 1  911E-02 923E40  
SSOD 492 3 0 4 E 4 3  3 3 3 E m  122E42  

T d d  1U.l Un. Tud Y n s  
C,OS* Yn. ~ ~ e d  h I Bishibued n 1 

Sectkm Losdmgfa) WnYha (W*) v..r flblb.vl 

G O  2 2 7 E 4  2 76E-01 136E-01 
Mu. CMC. in Plddyr R m  d CwlR (MJ 1.15E42 D E  1.26E*o4 

3.55E43 
YU. C M ~ .  h Ow (Wl) 1.21E41 I Z D  I 1.06EUI5 

1.54E-01 7.57E-02 
4.32502 2.13E-02 
1.29E100 6.36E-01 

I TOTAL 1 145E*05 1.76E40 8 69E-01 

CPC SCREEmNG CY- R M  CRRERU : 7.3OE41 lwl) 

NO 2.32El0l YES 
WPA 6.79E-02 YES 2.32EMl 
-570 8.24E-02 NO 2.3ZE41 
-575 7.23E-02 YES 2.32E4l YES - I 5.33E-02 YES 5.33E41 

1.J8E-01 NO 1.22E42 
1.ME-01 NO l.2ZE42 
9.21E-02 NO 9.21EI01 

YES 
NO 
NO 
NO 

I I I 
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WPA 
-70 

-75 

Sllb580 
PDAR 
sllb581 
-2 

SURFACE WATER Yooa RESULTS 

2.56E-04 8.69E-01 1.20E+05 5.04E-01 1.JDEQd QROUTO 
2.71E-04 1.53E+00 1 .99E45 6.25E-01 1.69E-04 -7OCT 

2.45E-04 8.54E-01 1.23E+05 2.11E-01 5.18EQs 

576E-04 7.08E-01 4.MEt04 4.40E-02 2.54E-M QROUTl 
1.05E-03 2.09E41 7.06E+05 9.28E-01 9.71E-04 @75 
2.03E-02 2.58EM2 4.49E+05 4.17E-01 8.45E-03 QSTA7Y575) 
2.79E-04 2.91EM0 3,68E+05 2.97E-01 8.ZBE-M 

QsTA7o(S7OwPA) 

Vohn* Totd vo*rr 
combi*d UlbbPkLodnm -.d Diu0h.d wdmal.dr. 

MUS (gJ Cmc. ImwW Dh. C-. IWJ 

560 6.66E-04 3.21E+00 5.79EM1 
WPA h SUM70 2.65E-04 2.40E+00 2.39EM1 
Sm575 2.45E-04 8.54E-01 Z. lBE41 
Stb 58O.PDAR. 581 h 582 6.36E-03 2.82EM2 5 .22E42 

196.0 PSTA12WRcUW) 

Told Volume ol Ru&l 
406.0 PaddysRmDmpr 

3460.0 nnm(d) 1 l l E M 7  

QROUTZ 
@TAB0 
QSTAEE(ssoD1) 

*PADDY 
QGWAVG) 

Cross senion dbe-m .hc-.m 
PadeY=nn(uPnl ..Wy.nn(mOll#J 

2.65E-01 2.39EM1 
2.65E-01 2.39EM1 
6 . 2 7 E m  5 .14E42 

Max 6.27El00 5 14EM2 

0.0 
53.0 

53.0 

3 1 0  
1 6 0  

YdW.roL U d W V d  Y n s  MU.* cpa  x ol w VOL Cnn. Y o l W v o L  
t.rtlon homslbY0 hnm W A  franslb575 homu.Io h d m g  n l n s ~ p  Wr.rc.ll 

& Sub570 IIJ IWWJ 

G D  2 0 6  25 2 126E+00 139E-03 964E 
D E  7 5  11 3 13 9 6 JOE-01 6 90E-04 5 89E-02 
E-F 0 6  1 4  10  1 1  317E+00 347E-03 352E-01 
SSOD 4 9 2  139EMZ 152E-01 558E+00 

TOTAL 1 4 4 E 4 2  

I T d d  Mass Loadmp Per Y e n  

rplRaR25) 416@ 
O S T A l ~ R & 5 I  454 0 

cp(RciK2il 370 0 
QSTAlOWRciK271 378 0 

A v p  CMC. n P m  R m  l OLlR (MJ 

A v p  CMC m WIR (M) 

9 19E-01 

965E-02 

M u  Cnnc m Paddy. R m  .( OLlR I@) 

MU Cons n o*R lUyl 

524El00  

5SOE-01 

CPC SCREWNO 
\ 

Told T d d  Yn. Told u n s  
U0.S M U S  -.dm8 -.dhl 
S.cbon Lo.dnp(pJ Mmm (Wdy)  vuf (Ibldy) 

G D  1 2 4 E 4 2  1 51 E-03 7 43E-04 
D E  5 9 8 E 4 1  7 29E-04 3 59E-04 
E-F 106EM2 1 ZBE-03 6 ME-04 
SSOD 4 4 8 E 4 3  5 45E-02 2 69E-02 

TOTAL 4 7 7 E 4 3  5 81E-02 2 86E-02 

LEAD RKM C R m R l 4  : 1 . 5 0 E m  (MJ 

SA560 666E-04 YES 1 OZE-01 YES 
WPA 256E-04 YES 102E-01 
-70 271E-04 YES 102E-01 
-75 245E-04 YES 102E-01 YES s m 2  

5.76E-04 YES 5.76E-01 
1.05E-03 YES 1.05E+00 
2 03E-02 NO 5 5 8 E l 0 0  
2.79E-04 YES 2.79E-01 

YES 
YES 
NO 
YES 

Page 1 



cI(pt0s: YAGNESUY 

P a  W DF ?alluysRU) - Dh+h.d- DinOmd -Tb*VO. ls r  -DiLLm c o n r d u l o - ~ s m i n n  
C* 

cmc. (W) una)  d R-14 F e w  aaaair(m) 

-0 2.32EW2 l.lZE106 1.7OE45 2.WE-01 4.64E4l 

WPA 7.72E-1 2.62E45 1.20E45 5.09E-01 3.93E41 
-70 1.33E42 7.49E45 1.99E45 6.25E-01 8.31W1 

sub575 1.69E42 5.88E45 1.23E45 2.11E-01 3.56E+ol 

~ . - --.aMIp -e- . .  - . _  b-!F 
I d S i  Id%, 

OROUTO 0.0 WRan25) 416.0 
454.0 (p70CT 

OSTA70(570WPA) 
53.0 OSTAlWRan25) 

53.0 

St660 
PDAR 
W 1  
sub582 

OROUTl 
qP575 
OSTA75(575) 

OROUT2 
(pSTA80 
QSTAEE(SSOD1) 

WPADDY 
PGWAVG)  

6.01E41 7.39€+04 4.34€+04 4.40E-02 2.64- 
2.25EW2 4.49E46 7.06E45 9.28E-01 2.08E*02 
2.57EW2 3.27Em 4.49E45 4.17E-01 1 . O M  
1.37EW2 1.43E46 3.68E+O5 2.97E-01 4.06E101 

:%: [%RouQ7) :/ 
3 0  qp(RouW) 

1960 OSTAIXYRouWI 
199 0 

4060 Pad&fsRunDrrrvpr 

34600 % a ( d )  I l l E 4 7  

ldd Vo*n* d RmOn 

Cornbird W b a s h L o h g .  

w560 
WPA 6 rub570 
sa575 
Sub 580.PDAR. 581 6 582 

TOW VoLmr 
Dinomd W c i m m d h  

Vo*n* 

Wcighl.6 
Dir COnL (my) Y a s ( g )  cm. (-9) 

2.32E102 l . lZE46  3 . 0 Z E 4  
1.12E42 1.01E106 1.53E+04 
1.69E42 5 . 8 8 E a  2.25€+04 
2.09E-2 9.26E106 2.62E+04 

C D  4.50E47 
Max. Cmc. hP+ Rm at G W  (Upn) 1.73E45 1 E; . 1 2.60E47 

5.85E106 
Yn. C a r  hUR (Upn) 1.82E+04 S O D  1.59E48 

~ ~ 

lu. mal ea. 

raavlrUn(UP1 .-WNll(lllgllDl 

Crwt sectson dl.1.0~bl h - .h  subon 

G O  
G C  112E45  153E+04 D E  
D D  112E45  153E+04 E-F 
E-E 207E45  261E+04 SSOD 

TOTAL 
Max 207E45  261E+04 

5.47E42 2.70EW2 
3.16E42 1 .%E102 
7.12E41 3.51E41 
1.93E103 9.53E102 

~~ 

Y d W r o L  Y d H r d  Y a s  Wudly C- Y d W  "01 Y d M  V d  

~ ~ 5 6 0  trmm W P I  fmns1b575 fmnLI.IO h a b g  mass- PrCrllW 
L -570 (9) WW) 

20 6 25 2 4 85EW5 5 31EW2 3 70E44 
7 5  11 3 13 9 280E45  307EW2 261E-4 
06  1 4  1 0  1 1  129E45  1 4 I E 4 2  143EUJ4 

492 455E106 499EW3 18JE45  

5 45E106 

I T O T N  I 2.35E*08 2.87EW3 1 4 l E 4 3  

tn.l uuni Rmr 

CPC SCREEWYC MACliSbuy RISK CRITERIA : 3.50E+04 (uwl) 

1d.l unt Lomhg P" V..r 

Subbnm Dnwhed Screened C a c .  m S c r A  wnn Dnsoh.6 S c m n e d  Cac.n Screened 

c-. (*) W n WU (Upn) ou cmc. (my) Okd nWU(Upn) ou 

601E41  NO 601E+04 
2.25E42 NO 1 BJE*OF, 
257E42  NO 1BJE45  
137EW2 NO 137E45  

S L S O  
WPA 
Si1570 
a 5 7 5  

NO 
NO 
NO 
NO 

2.3ZE42 NO 4.ZE+04 NO St660 
7.72E41 NO 4.2E+04 
1.33E42 NO 4.22EUJ4 
1.69E42 NO 4 . 2 2 E a  NO w 5 8 2  

Page 1 



Ce P B  Vr DF P W R m  
Dr.h.d hr- T d d V o * m  WIbDn c o n c m J m 1 D  - 1 -dm R . C h r p l  

YPS(0) d R d  (a) F e w  -(mwlJ (cis) I Ids1 tonr (mpn) 

516560 163E-01 785E42  17OE45 2OOE-01 326E-02 I 
WPA 161E-01 549EM2 120E45  504E-01 8 P E M  QROUTO 
M 7 0  127E-01 7 17E+02 199E45  625E-01 795E-02 cp70Ci 

Sub575 234E-01 814E42  123E45  2 11E-01 493E-02 
OSTAlo(5lOWPA) 

-560 
WPA 
SA570 
Slrb575 

QLt580 7.76E-02 9.54E41 4.34EUJ4 4.40E-02 
PDAR 1.92E-01 3.84E43 7.06E45 9.28E-01 
-581 5.87E-01 7.47E43 4.49E45 4.17E-01 
M 5 8 2  1.24E-01 1.3OE+03 3.68E45 2.97E-01 

V o * m  1d.l 
Combbrd subbPilLo.dbl0. WSi.#lt.d Db.omd 

oir. c m .  (M) Mu. 101 

516 560 1.63E-01 7.8JE42 
WPA h Sm570 1.40E-01 1.27EM3 
sub575 Z.34E-01 8.14E102 
Sub 580.PDAR. 581 h 582 2.86E-01 1 . 2 7 E a  

163E-01 NO 4 44E41 NO S&580 
161E-01 NO 4 44E41 
127E-01 NO 4 44E41 
2 34E-01 NO 4 44E41 NO -582 

NO 
NO I F z 1  I 

3.41E-03 
1.78E-01 
2.45E-01 
3.69E-02 

V 0 . r  
W * d h  
Cmc. (pplfg) 

8.50E42 
7.53E42 
1.25E43 
1.43E43 

SURFACE WAlER Yooa RESULTS 

OROUT1 
(p575 
OSTA7Y575) 

PpPADDY 
QGWAVG) 

0 0  @Rartl5, 4160 
530 OSTA13WRaR25l 454 0 

530 

310  WRar t l 7 )  370 0 
160 OSTAlWRoUa7I 378 D 
76 0 

3 0  WRoul31 378 0 
1960 OSTAlZO(Rout3l 406 0 
199 0 

4060 P W R u n D M O .  
34600 8.Un10 1 l l E 4 i  

ldd V o * m  of R d  

I 

1.40E+02 7.53E42 
1.40E+02 7.53E42 
2.84E42 1.42E-3 

Max 2.84E42 1.42E-3 

Y d W . V O l  X d M  VOI Y P r  Max d.uv C p M  Y d W  VOL Cro.. X d W  rol 
S e d m  from sub560 from WPA 

6 Sub570 191 IWdYI 

G O  20 6 25 2 4 8 1 E 4 2  527E-01 366E 
D E  7 5  11 3 13 9 3 15E42 3 45E-01 2 94E+01 
E-F 0 6  1 4  1 0  1 1  170E42  187E-01 1 8 9 E 4 1  
SSOD 492  6 2 5 E 4 3  685E+00 251E+02 

Avo. Conc. m Paddy. Run d GMR IuPn) 

Avg. Conc. m O W  (UYI 

4.95E41 

5.20E40 

Max. Conc. in Paddy. Run d GMR (W) 2.37E-2 

YU Conc. h GMR 2.49E41 

C D  
D E  
E-F 
SSOD 

3.75EUJ4 
2.69EUJ4 
7 16E+03 
2.12E45 

4.57E-01 2.25E-01 
3.27E-01 1.61E-01 
8.7 1 E 4 2  4.3OE-02 
2.58E+00 1.27€+00 

I TOTAL I 283E45  3 45E40  1 7 0 E 4 0  

CPC SCREENING YWGANESE RKM CRRolY : 1.8OEMl (@I 

7 76E-02 NO 776E+0l 
192E-01 NO 192E42  
5 87E-01 NO 251E42  
124E-01 NO 124E42  

NO 
NO 
NO 
NO 

I 1 
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. .  wbbaul . 

-60 

WPA 
-570 

-75 

Sub580 
PDAR 
-1 
slrbs82 

SURFACE WATER Yooa RESULW. 

C I  P O  W DF M 6 y . R t n  
Dnaund D i n d v d  .. T U . 1 V ~ -  ~DIba ---coIy.ento ~. 

Cac . (mf l )  ynr (g l  d R r n d l  lm lmDT -lir9ll 

1.02E-03 4.91E*00 1.70E*05 2.WE-01 2.04E-04 

6.50E-04 2.21E*00 1 .20E45 5.09E-01 3.31E-04 
8.18E-04 4.61EMO 1.99EW5 6.25E-01 5.11Eod 

9.97E-04 347E+00 1.23E+05 2.11E-01 2.1OE-04 

9.JJE-04 1.15EMO 4.34E104 4.40E-02 4.11E05 
1.87E-03 3 .74E41 7.06EM5 9.28E-01 1.74E-03 
1.64E-03 2 .08E41 4 . 4 9 E M  4.17E-01 6.6ZE-01 
1.07E-03 1 .11E41 3.68E*05 2.97E-01 3.18E-04 

I 

0.0 
53.0 

53.0 

OROUTO 
-70CT 
9STA7OI57OWPA) 

OROUTI 

OSTA754575) 
qp575 

cF4RUE5i 416@ 
454 0 OSTA1301Rar(25) 

OROUTZ 
@TAB0 
OSTAEEISSODI) 

Told VoLnr  

*"&, Canbi*d Subb&Lo.dilgt 
Dh. cac. 

sub 560 1.02E-03 4 .91E40 
WPA L W 7 0  7.55E-04 6 .82E40 
d 5 7 5  9.97E-04 3 . 4 7 E W  
Sub 58O.PDAR. 581 6 582 1.59E-03 7 .05E41 

V- 
W . i p n a . d r  
conc.(lr&g) 

2.96E-01 
2.28E-01 
2.95E-01 
4.46E-01 

31.0 
16 0 
76.0 

3.0 
196.0 
199.0 

4060 
5460.0 

A r g  CML. m P.ddy. R m  .I GYR (uvl) 

A v g  C a c .  n WLR (W) 

2 73E-01 

286E-02 

yU. Cms. h P+ Rm (Upn) 132E*00 

Mu. CMS. h a  (W) 138E-01 

wRar(27) 370 0 
QSTAIOOfRwt27) 370 0 

rg(Rart31 378.0 
OSTA120(ROUa) 406.0 

Told 1d.l Yn. 1M.l YP. 
c r a s  Yn. -&ma h h l h l e d n 3  
S . d a  L o m p l n )  ymh (Wday) V.O (W*) 

C D  2 2 3 E 4 2  2 72E-03 134E-03 
D E  1 3 9 E 4 2  169E-03 8 33E-04 
E- F 3 9 7 E 4 1  4 84E-04 2 39E-04 
S O D  1 2 1 E 4 3  147E-02 7 27E-03 

TOTAL 1 6 1 E 4 3  196E-02 9 68E-03 

C C  7.55E-01 2.28E-01 
D D  7.55E-01 2.28E-01 
E-E 1 .58E40 4.42E-01 
Max: 1.58E40 4.42E-01 

M b n n  hrroh*d  Screened cmc. n Ec- 
c m  (mpn) GI n wu (W) oul 

Sub560 I02E-03 YES 2 39E-01 YES 
WPA 650E-04 YES 2 39E-01 YES 
Sub570 8 18E-04 YES 2 39E-01 YES 
Sub575 997E-04 YES 2 39E-01 YES 

Gmd *Irtrm Rivet 

Subbarn hssUmd S c r d  Cmc. n Sc-d 

c a r  I-) 011 n W ( W )  (kl 

sub580 933E-04 YES 933E-01 YES 
PDAR 187E-03 NO 139E100 NO 
Sub58 1 164E-03 NO 139EMO NO 
Sub582 107E-03 YES 107EMO YES 

Cross X d b d  rot X d U  VOL X d U . r o L  X d M r o l  Y n s  y U d . l l y  C E N  
&Mn ha- horn W A  l m m m 5 7 5  hn,two )ohp WNSslomg PrC*lW 

-70 ID) Wdnll 

C D  20 6 25  2 273E+00 299E-03 208E-01 
D E  75  I1 3 13 9 1 6 2 E M  178E-03 152E-01 
E-F 0 6  1 4  I O  1 1  935E-01 102E-03 104E-01 
SSOD 4 9 2  3 4 7 E 4 1  380E-02 139E100 

TOTAL 4 W E 4 1  

1U.l Yn. Lo.dng P U  V * Y  

1.lOEMO (ufl) CPC SCREWWC yERCu(V RISH CRITERU : 

i c 

. -. 

000355 



C I  P a  Vr DF P*Ru, 
Subbasm Dn&d h.0h.d T o t d V o l m  Dydon C a n L b * t O  

conc (*) MnS(9) d Rut& (cf) F e w  wbbnmlmpnl 

Sb560 456E-03 2 2 0 E 4 1  170EiC5 200E-01 913E-04 

WPA 119E-03 404E*00 120E*05 509E-01 606E-04 
-570 163E-03 920E+00 199EiC5 625E-01 1D2E-03 

S&575 101E-03 352E*00 123EiC5 211E-01 213E-04 

slb5e.o 
PDAR 
S&581 
-582 

tlllDn Dnchrpc I oll lon Dnclvpr 
I d s )  (arl 

OROUTO 00 qp(RaX25) 4160 
~ 7 0 c T  53 D OSTAlYHRaX25) 454 0 
~STA70(57(uNPIl 

530 

9.45E-04 1 .16Em 4.34E44 4.40E-02 4.16EQs 
2.28E-03 4.55E41 7.06E- 9.2BE-01 2.11E-03 
1.18E-03 1.50E41 4.49E105 4.17E-01 4.93E-04 
2.58E-03 2.69E41 3.68E105 2.97E-01 7.68E-04 

V o U m  Told V o U m  
Crmbbud S&b&L- W w e d  h w h d  weim.d.dt. 

as. Cmc. ImM) M n s  $I Cmc. (owls) 

4.56E-03 2.20E41 1.19E41 W56Q 
WPA & sub570 1.47E-03 1.32E41 3.99€*00 
sub575 1.01E-03 3.52EW 2.70EW 
Sub 580,PDAR. 581 6 582 2.00E-03 8.86E41 5.05E40 

SURFACE WAlER YoDa REIUTI: 

OROUTl 
qp575 
OSTA73575) 

OROUTZ 
*STAB0 
OSTAEE(SSOD1) 

*PADDY 406.0 P - R m m  

QGWAVG) 3460.0 Raah(cf) l . l l E 4 7  

lotd VOhmn d Rrnon 

~~ 

P.ddy. R u ,  

lu. bbl lu. bbl 

Cmss uctim e. c-. In .d*. C-L. h 

*.daylWWl *.doy.Wnlewl 

C C  147E40  3.99E+00 
D D  1 4 7 E W  3.99E+00 
E-E 1.99E+00 5.03E40 
Max: 1.99E40 5.03E+00 

Gmd ylpni Rncr 

Avg. Conc. in Pad- Run d WIR (UPnI 

Arg. CMC. m WIR lwll 

4.05E-01 

4.26502 

8.13E42 
3.WE+02 
6.89E41 
1.64E43 

YU. COIL in P- Rm d WIR (W) 

YU. Cmc. k GMR lW) 

T c U  M n s  L e  P n  E m u  ( 2 6.vr I 

cross u d hl. VOL YdW.VoL uolW..oL u C 4 w . v o 1  M n s  Max.- Cpn. 
&tiinn h S u b # O  fmm W A  h O m w 5 7 3  frmol.10 loading I N S s ~ g  P C . U l u O 1 1 l  

-570 (91 lW*l 

C D  20.6 25.2 7.86E- 8.62E-03 5.99E 
D E  7.5 11.3 13.9 3.63E*00 3.98E-03 3.4OE 
E-F 0.6 1 4  1 .o 1.1 1.33E40 1.45E-03 147E-01 
SSOD 49.2 4.36E41 4.78E-02 1.75E- 

TOTAL 5.64E41 

lotd M n s  LO* Pel v*u 

TCdd lotd Maas Totd Mass 
Cross Maas Dbtrib*ed m 6 Dirmbuled m 4 
s e a m  Lo8dmg(g) Months IWdy) v*tr (It.!*) 

9.90E-03 4.BBE-03 
4.39E-03 2.16E-03 
8.39E-04 4 14E-04 
2.00E-02 9.B1E-03 

Sa560 456E-03 YES 6 16E-01 YES 
WPA 119E-03 YES 6 16E-01 
-570 1 163E-03 YES 6 16E-01 
Sub575 1 OlE-03 YES 6 16E-01 YES W 5 8 2  

9.45E-04 YES 9.45E-01 
2.28E-03 YES 1.75EW 
1.18E-03 YES l.lBE+00 
2.58E-03 YES 1.75E40 

YES 
YES 
YES 
YES 
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CIOYUL: NlCKEL 

S U b D n a  

Sub560 
WPA 
sub570 
Sub575 

WPA 8.92E-04 3.03E+00 1.20E+05 5.09E-01 4.54E-04 OROUTO 
SA570 1.14E-03 6.43E40 1.99E+05 6.25E-01 7.14E44 qp7OCT 

Sub575 7.87E-04 2 .74Em 1.23E*05 2.11E-01 1.- 
OSTA70157&WPAI 

Dn.omd .unnd C- n scrnrrd WtUI h.0h.d Sereem6 C a c h  ScrnInd 

CD"C (W) CUI n uu (@) RI COIIE. (npn) OU nwU(@) RI 

1 OSE-03 YES 2 82E-01 YES SA580 636E-04 YES 636E-01 YES 
892E-04 YES 2 82E-01 YES PDAR 174E-03 YES 122E*00 YES 
114E-03 YES 2 8ZE-01 YES SA581 l Z E - 0 3  YES 122E+00 YES 
787E-04 YES 2 82E-01 YES -582 102E-03 YES lOZE40  YES 

0.0 WRouT25) 416 0 
53.0 OSTAlJO(RouT25) 454.0 

53.0 

SA580 636E-04 782E-01 434E+04 440E-02 
PDAR 174E-03 348E+01 7ffiE+05 928E-01 
Sb581 122E-03 155E+01 4 4 9 E a  417E-01 
Sb582 102E-03 1 ffiE+01 368E+05 297E-01 

Canblrvd m b n m L o m P .  W m w d  DNomd 
hr CMC. (IT@) NE. (g) 

SA560 105E-03 506E+00 
WPA 6 -70 1 05E-03 9 4 7 E m  
sub575 787E-04 274E+00 
.%I 580 PDAR 581 S 582 1 39E-03 6 17E+01 

Vo(uru lad 

Z B O E M  ORDUTl 31 0 qpIRouT271 370 0 

5 08E-04 OSTA754575) 76 0 
302E-04 

162E-03 e 7 5  16 0 OSTAlWRaR27I 378 0 

V O L I .  OROUTZ 30  WRoucJ) 378 0 
w m &  (PSTABO 1960 OSTA12O(RW) 406 0 
cm.  Imp) asTAEqSSOD1) 199 0 

198E+01 Tad vo*nr o( ~ u n ~ n  
2f f iE i01 -PADDY 4060 P.ddy.Rm- 
152E41  OGWAVG) 34600 BM(q 1 l lE+07 
2 M E 4 1  

C r a s  Y d U . v o l  Y d W  VOL YdW.ol  YdW.VC4 Y n r  YUW c w  
SUhm from- horn W P A  fromsbs75 fmnsta80 lomp n u l s l o h p  PnCdIWl 

L sb170 IO) IWblYl 

C D  20 6 25 2 343E*00 376E-03 261E-01 
D E  7 5  11 3 13 9 183E+00 201E-03 17lE-01 
E-F 0 6  1 4  1 0  1 1  869E-01 953E-04 966E-02 
SSOD 492 304E+01 333E-02 122E40  

TOTAL 3 65E+01 

Told Yn. Loldnp Pa V W  

A r g  Cmc. m P . W y  R m  8 GMR (ubi) 

A v g  Cone. m GMR lupn) 

251E-01 

2 M E 4 2  

WU. Cmc. m Padby. Run d GMR lu@) 

YU Cmc. n GMR I@) 

116E40  

122E-01 

3.1 2E-03 1.54E-03 
1 73E-03 8.55E-04 
4.59E-04 2.26E-04 
1.3OE-02 6 41E-03 

I TOTAL I 150E-3 183E-02 9 03E-03 

CPC SCREUMNC MCKEL RKM C R m R U  : 7.30E+01 (@I 

000357 



o p e .  Wy01 19.31 i-or. Dcw -FACE WATER YOOEL M S :  

Ce POI V I  DF P.ddy.Rul 

cmc. (W) wlryp) d R w l d l  (cfl Factor rubbnn(W) 

D n C h r W  Y 7  j Ida1 
s&bnh ~ & . d  Diss0Iv.d T d d V o * n r  Dsllon C m L d U t o  

sub560 l.47E-03 7 .09Em 1.70E+05 2.WE-01 2.94E-04 

WPA 8.57E-04 2.91E+00 1.20E+05 5.09E-01 4.36E-04 OROUTO 0.0 qpiRour?Si 416C 
-570 1.38E-03 7 . 7 5 E g  1 . 9 9 E a  6.25E-01 8 . W W  W70CT 53.0 QSTAlJO(RWlZ51 454 0 

a i m  

QSlA7Oi57&WAl 
Sh575 8.88E-05 3.09E-01 1.23EM5 2.11E-01 1.67E-05 53.0 

SA580 7.88E-05 9.69E-02 4 .34Em 4.40E-02 3.47E-06 CIROUT1 3 1 0  cmRWlZ71 370.0 
378.0 PDAR 1.09E-03 2.19EM1 

sllb581 9.68E-04 1.23EM1 4.49EM5 4.17E-01 4.04E-04 PSTA7Y575) 76.0 
-82 9.05E-05 9.43E-01 3.66EM5 2.97E-01 2.69E-05 

7.06E+05 9.28E-01 1.02E-03 qP575 16.0 OSTAlW(R&7) 

378 0 
ComMnd .ubbpmL&g. Weighted RMmd WeigWd.d.. 196.0 OSTAlZWRoUW) 406.0 

V O h U  T0t.l vo*lr OROUT2 3.0 @(RarOl 

Dir. C w .  (mwll Mass $1 CMC. Omskpl CISTAEE(SSOD1) 199.0 

Told V o * m  d R m d l  SUI560 1.47E-03 7 .09Em 7 .68Em 
WPA h -70 1.18E-03 1.07EM1 6.44EOo *PADDY 406.0 P . 6 6 y . R u l D M p  

slb575 8.BBE-05 3.09E-01 4.74E-01 CIGWAVG) 3460.0 Bnn(c0 1 l lE*07 
Sub 580,PDAR. 581 h 582 7.94E-04 3.52EM1 4.01EW 

Wnn 

S w f r e  Wder C m c m m D n r  

Onsohed Screened conc. n Scnened Subbnn Onsohed Screened Conc.n Screened 

P* R u l  

conc. pn37) R1 n wu (upn) OI# 

cross wtlon &rar .k  .d%I-h 
P- MlWl P.ddF nul(mY*Ol 

1 18EM0 644EM0 
118E+00 6 4 4 E m  
118EMO 644E+00 

Max 1 l 8 E m  644E100 

C-. (m@) OI# nwm(ugtl1 OII 

Gmd msnU River 

sllb560 
WPA 
-70 
Sm575 

Cross 
Sedmn 

147E-03 YES 3 07E-01 YES 
857E-04 YES 3 07E-01 
138E-03 YES 3 07E-01 
888E-05 YES 8 BBE-02 YES -582 

C D  
D E  
E- F 
SSOD 

TOTAL 

Y d M. vol Y d M. voL 
fmm W A  
L Sub570 

5 82E-01 6 38E-04 6 47E-02 
492 173EM1 190E-02 696E-01 

Told Yn, Loding Per Y.U 

A r g  Conc. in P a d m  Rlm d OMR (uplll 

A r g  Cmc. in Q1R (uwll 

169E-01 

178E-02 

4 03E-03 1.99E-03 
164E-03 8 09E-04 
3.22E-04 1 S9E-04 
6 86E-03 3 38E-03 

CPC SCREEMNG SILVER R M  C R m R U  : 1.8OEM1 (ugo) 

7BBE-05 YES 788E-02 
109E-03 YES 696E-01 
968E-04 YES 696E-01 
905E-05 YES 905E-02 

YES 
YES 
YES 
YES 

Page 1 



’., I,- 

- ..;* 

Ct P O  V, DF h s y w R r n  
~ T~.Iv-- - c ~ l r d u t o  .-.. - . ~ .. . - _ _  . 00- I a b b n h  Dh.h.d - ---Dit.h.d 

cons. (my1 Yp*(Q) of R m d l  (dl Fr (W -Im) Ids1 

-0 1.5OE-05 7.21E-02 1.70E105 2.OOE-01 3.00E-06 

WPA 1.07E-05 3.63E-02 1.20E105 5.WE-01 5.44E-06 QROUTO 0.0 
SIB570 8.35E-06 4.70E-02 1.99E105 6.25E-01 5 . 2 2 W  -7OCT 53.0 

-75 1.3OE-05 4.54E-02 1.23E+05 2.11E-01 2.75E-46 53.0 
O~A7WSIOWPAI 

OEYUL: TnALUUl 

I-. . -DncnrP+_ 
. (drl 

q p I R m 5 1  416.@ 
QSTA13MRoUn5) 454.0 

.cDuIIK): Wrmxrr STORUWATR CONTROLS 

F W  

S&1!580 
P D M .  
W 1  
SIBS2 

l.ZZE-05 1.50E-02 4.34E+04 4.40E-02 5.37E-07 QROUTl 31.0 
9.18E-06 1.WE-01 7.06E105 9.28E-01 8.5- e 7 5  16.0 
1.66E-05 2.11E-01 4.49E105 4.17E-01 6.91E-06 OSTA73575) 76.0 
7.88E-06 8.21E-02 3.68E105 2.97E-01 2.34E-06 

Vo*nu TQd vo*r* 
Cornbird -L- W W * d  Dis.0h.d W m . 6 r  

ais. CMC. (marl) Y n s  (PI Cmc. (aghp) 

Sub560 1.5OE-05 7.21E-02 6.51E-01 
WPA h &570 9.23E-06 8.34E-02 4.14E-01 
sltl575 1.30E-05 4.54E-02 5.80E-01 
Sub 580.PDAR. 581 h 582 l . l lE-05 4.91E-01 4.64E-01 

OROUT2 3.0 
@STAB0 196.0 
OSTAEE(SSOD1). 199.0 

IPPADDY 406.0 
Q G W A V G )  3460.0 

Avo. cons. k P w  Ru, d uw luonl 

Irp cons. in G m  tW) 

2.20E-03 

2.31E-04 

Cmrs uc(m 

C C  
D D  
E-E 
Max 

YU. Cone. m Paddy. Run d GMR (@I 

Max. Cmc. h GMR (W) 

9.23E-03 

9.69E-04 

UIW UI. toM cm., YdW..ol Xo(W.rol no(w..ol u o l w . . ~ ~  Y ~ S  ntuw cpnv 
dbe0N.h . d L I . ( L h  &urn tranSIb%a horn WPA hansId3575 hOmIuI0 k d n g  laus- P r C . l I W l  
-Nn(uyl ruarMI-1 a -570 IgJ IWdlYl 

C D  20 6 25 2 3 59E-02 3 93E-05 2 73E-03 
9 23E-03 4 14E-01 D E  7 5  11 3 13 9 2 1 (E-02 232E-05 1 98E-03 
9 23E-03 4 14E-01 E-F 0 6  1 4  1 0  1 1  746E-03 817E-06 829E-04 
1 1OE-02 4 63E-01 SSOD 492 242E-01 265E-04 971E-03 
1 10E-02 4 WE-01 

TOTAL 3 06E-01 

SSOD 

0n.l Yun Rnn 

T d d  Told Y n s  T d d  Y p s  
Mas1 Dptnbud m 6 m e d m 1  

Loadma (gJ Yonh (Dlbly) Y e a  (016.YJ 

3 10E- 3 77E-05 186E-05 
188E+00 2 28E-05 113E-05 
3 ME-01 4 36E-06 2 15E-06 
8 4 8 E m  103E-04 5 0 9 E M  

T d d  Y n s  L o a h g  Per Y e n  

I TOTAL I 1.38EM1 1.68E-04 8.29E-05 

CPC SCREWWG I)(uuuI RKM CRITERU : 2.WE-01 I@) 

W 5 W  1.50E-05 YES 3.14E-03 YES m5en 
WPA 1.07E-05 YES 3 14E-03 
Sub570 8.35E-06 YES 3.14E-03 
W 5 7 5  1.3OE-05 YES 3.14E-03 YES SIB582 

1.22E-05 YES 9.72E-03 
9.18E-06 YES 9.18E-03 
1.66E-05 YES 9.72E-03 
7.88E-06 YES 7.88E-03 

YES 
YES 
YES 
YES 
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' f  

-- hip .I .. . , . . 1 
.c 

SIRFACE WATLI( YOOEL NPUTS: -or. om W e .  Y2YEn 1s 4 

Ce P I  V l  DF P d c W R u n  
Diuh.d 0is.h.d l o ( r l V o * a  Wmn Co(y.b*to Qim oa- aam D n C n U g t  

CMC. (In@) Yu.(p) d R l n m  (dl Fmm -(I@) (d.) (d'l 

-0 8.86E-04 4.27El00 1 . 7 0 E 6  2.WE-01 l.77E-04 

WPA 7.92E-04 2.69E+00 

sub575 8.73E-04 3.04E*00 1.23E45 2.11E-01 1.84E-04 53.0 

4160 1 . M E 6  5.09E-01 4.03E-04 OROUTO 0.0 qp (RW51 

OSTA70fS7lLWAl 
-570 9.8JE-04 5.54E+00 1.99E45 6.25E-01 6.14- gp7OCT 53.0 OSTAl30lRW51 454.: 

-580 7.10E-04 873E-01 4 . 3 4 E 4  4.40E-02 3.12E-05 OROUTI 31.0 wlRaR27) 3:. 
PDAR 9.35E-04 1.87E*01 7 . 0 6 E 6  9.28E-01 8.67E-04 W575 16.0 OSTAloo(RaR27) 3 i i .  
-1 9.99E-04 1.27E+01 4 . 4 9 E 6  4.17E-01 4.16E-04 OSTA7X575) 76.0 

840E-04 8.75E+00 3 . 6 8 E 6  2.97E-01 2.44E-04 

Vo*inu T d l l  V0L. I .  OROUTZ 3.0 qD(Rml3I 378 0 
crmbbrd SUbbninLoadmp WcigMSd Ditsdwd w m & .  @STAB0 196.0 OSTAlZOIRml3) 406.0 

Dit. Cmc. (In@) Mass@) cac.(m!+lIg) OSTAEE(SSOD1) 199.0 

Sub 560 8.86E-04 4.27E+00 2.57E41 Told Vo*nu d R l n m  
WPA 6 ah570 9.11E-04 8.23E40 2.75€+01 (PPADDY 406.0 PaddysRun- 

nb575 8.73E-04 3.04E+OO 2.59El01 WMNAVG) 3460.0 B..in(d) l . l l E 4 7  
Sub 58O.PDAR. 581 6 582 9.24E-04 4.lOE+01 2.59El01 

cmss sectim dk.-.m . 6 ~ e m . m  
--FM(upm radvlmwnl 

9.1 1 E-01 2.75E41 
9.1 1E-01 2.75E-1 
9.24E-01 2.75E41 

Max: 9.24E-01 2.75E41 

tnit w Riirr 

Avp. Conc. in Pad- Run it CUR (uvl) 

Avp Cmc. m WIR (@I 

1 8OE-01 

189E-02 

YU. CMC. h Paddy. Run d GMR Iuwll 

Max, conc. m GMR (upn) 

7 72E-01 

8 1 1 E-02 

YdCd VOL 

from WPA 
-570 

167E+00 183E-03 156E-01 
6UE-01 682E-04 69lE-02 

SSOD 492  202El01 221E-02 811E-01 

TOTAL 2 54E41  - 
Totd Ma.. Loldrng Pel v e x  

T*d Total Ma.* Totd M n r  
C,OS* Ma.. Dntnbdsd m 6 brtnbued h 1 
bdlM Lo.dmp(p) M m h r  (Iblday) v.r (blday) 

2.19E42 
1.32E42 
2.88E41 

2.66E-03 1.31E-03 
1.61E-03 7.93E-04 
3.51E-04 1.73E-04 
8.82E-03 4.35E-03 

I TOTAL 1 110E43  1.34E-02 6.63E-03 

2.60E41 (uvll CPC SCREENING V A N A O M  RISK CRITERU : 

Sub560 8 86E-04 YES 2 5lE-01 YES Sub580 
WPA 792E-04 YES 2 51E-01 
Sub570 983E-04 YES 2 5lE-01 
-575 873E-04 YES 2 51E-01 YES sub582 

7.10E-04 YES 7.10E-01 
9.35E-04 YES 8.11E-01 
9.99E-04 YES 8.11E-01 
8.40E-04 YES 8.11E-01 

YES 
YES 
YES 
YES 
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SA580 0 0 0 E m  O W E 4 0  434E+Ll4 440E-02 OWE- OROUT1 
PDAR 652E-46 13OE-41 706EM5 928E-01 605-6 @75 
-581 OWEIOO 0WE+00 449EM5 417E-01 000E+00 QSTA7Y575) 
Sub582 O W E 4 0  OWEIOO 368E45  297E-01 OOOHOO 

Vo*n* T d l l  v w  QROUT2 
Dm0h.d W-ada SpSTAeo 

we7ms-l) y a ( g )  cms.(&gI OSTEQSSODl) Dn Cone. 
Combrmd - L C d W S  - 560 O W E 4 0  OWE&l OWEIOO 

WPA h d 5 7 0  000EIOO 0WE&l OWEIOO @PADDY 

d 5 7 5  O W E 4 0  O W E 4 0  OWEIOO CGWAVG)  
Sub 580 PDAR 581 h 582 294E-46 1JoE-41 114E-44 

Avg. CMC. in Paddy, R m  1 WIR IuM) 

Avg. CML. in GUR luMl 

4.15E-44 

4.36E-45 

Ma. CMC. in Paddys R m  1 Wac (W) 

Llu. conc. in U R  (WI 

2.42E-43 

2.54E-44 

31.0 
16 0 
76 0 

3.0 
196.0 
199.0 

406.0 
34w.o 

- 

ro(a T o l l  Ylrr Tola! Y n r  
cross Yn. Distnbud in 6 Dn IWed h 1 
Emm Lo- lg) lwonthr (midry) V.U (Wdry) 

C D  0 W E 4 0  0 .WE40  O.WE4O 
D E  O.WE40 0 .WE40  O.WE+00 
E-F 4.59E-42 5.59E-47 2.75E-47 
SSOD 2.05E-40 2.50E-45 1.23E-45 

TOTAL 210E-40 2.55E-45 1.26E-45 

Cross rrmon 
-MYann(Uplll r-mmol 

OWEM0 OWE+W 
2 90E-43 I 13E-44 

Max 2 90E-43 1 13E-44 

a n i n  Dnsc4v.d S c d  cow.. n SCmnrd w a r n  
cone.. (mpn) ou h GMA ("M) ou 

Y M M  rol 

L -570 

O W E 4 0  0WE+00 O W E 4 0  
OWEIOO 0WE+00 OWEM0 
143E-43 1 57E-46 1 59E-44 

SSOD 492 642E-42 703E-45 258E-43 
c 

h..ol"ed sc- C0nC.k ScRnVd 

C a c .  (W) ou inGm4(W) 0111 

. h a !  ulsni Rnn 

Sm560 
WPA 
a 5 7 0  
-575 

I 

OWEIOO YES 0 WE- Y E S  
0WE+00 YES 0 WEMO 
O W E 4 0  YES 0 W E 4 0  
O W E 4 0  YES 0 W E 4 0  YES m 5 8 2  

O W E 4 0  YES O00E40 
652E-46 YES 258E-43 
O W E 4 0  YES 000E40  
000EGO YES O W E 4 0  

YES 
YES 

YES 
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CHEMICAL 1,12.2-TETRACHLOROET Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOW 

Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21E+00 4.44E+00 2.22E + 00 

1.1 1 E+O1 Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E + 01 

ADSORBED: 

Single storm adsorbed Contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.00E + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+ 00 

2.26E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 

O.OOE+OO 0.00E+00 O.00E + 00 

0.00E+00 0.00E+00 O.00E + 00 

0.00E+00 0.00E+00 O.00E + 00 

1.20E + 05 1 .BE  +05 1.23E + 05 

2.00E + 06 3.34E + 06 2.06E + 06 

O.00E + 00 0.00E+00 0.00E+00 

O.OOE + 00 

OBOE + 00 

O.OOE+00 

O.OOE+ 00 

O.WE + 00 

0.00E+00 

O.OOE+00  0.00E+00 O.00E + 00 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 8.69E+01 9.56E+ 00 

1.17E+01 3.33E+02 5.19E+ 01 

2.54E-44 O.OOE + 00 0.00E+00 

2.01 E43 O.OOE+OO O.OOE+OO 

6.63E-43 O.OOE+OO O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E + 05 3.68E + 05 

7.13E+05 1.17E+ 07 7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): O.OOE+00 6.52E-46 ' O.00E + 00 . ' 0.00E+00 

0.00E+00 '0.00E+00 

O.OOE+ 00 

O.OOE + 00 O.OOE+ 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 1.30E-41 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 4.30E-41 O.OOE+00 ' 

O.OOE t 00 2.16E-40 
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O.WE+M) O.WE*OO 4.34E44 4.40E-02 O.WE+OO 
5.47E-11 1.09E-06 7.06EIO5 ' 9.28E-01 5.07611 
O.OOEIO0 0.WE+00 4.49- 4.17E-01 O.WH00 
O.WEIOO O.OOE+OO 3.68E+05 2.97E-01 O.oM*oo 

pQ.uL: 1.1.1-TRtCHLOROETHANE 

QROUTl 
-575 
QSTA75(575) 

slAl560 

WPA 
sub570 

sub575 

sub580 
PDAR 
sub581 
W 2  

Vo*nr  T d d  V o ( u  
cmlbmed sUM.linLomp1 w m a d  0ts.had W w d . 6 r  

Dn. cone. (mpnl M U S @ )  c m r ( ~ g )  , 

-560 OOOE+OO OOOE+OO OWEUX 
OOOEIOO 0OOE+00 OWE40 WPA 6 sub570 

am575 OOOEIOO OWE400 OOOEUX 
W 58O.PDAR. 581 L 582 246E-11 1 WE46 115E-09 

QROUT2 3 0  ap(RarW1 378 0 

QSTAEE(SOD1) 199 0 
-STAB0 196 0 QSTA12OIRarW) 406 0 

T d d  V& d Rulon 
*PADDY 4060 P.dby.Rm- 

OGWAVG) 34M)o Bpnld) 1 l lEIO7 

31.0 IWRwT271 370 0 
16.0 QSTAlOO(RoUn7) 378 0 
760  1 

P.dhn R m  

I 
OOOEIOO OOOEIOO ii lOOOEIOO OOOEIOO 
2 43E48 113E-09 

Max 2 43E-08 113E-09 

Gred Mmml River 

Alp. CMC. m Paddy. Run d CMR (ufln) 

A v s  CMC. n GMR tW) 

3 48E-09 

365E-10 

Max. Conc. in P- Run d GMR IwlI 

YP. cone in OUI tun4 

2.03E-08 

2.13E-09 

25.2 
11.3 
1 4  

SSOD 

0.00EUX O.WE+00 0.WEIOO 
13.9 O.M)E+00 O.OOEIO0 0.00E40 
1 .o 1.1 1.2OE-08 1.32E-11 1.34E-09 

49.2 5.38E-07 J.89E-10 2.16E-08 

0.00E+00 
0.WEIO0 
3.84E-07 

SSOD 1.72E-05 

O.OOE100 0.OOEIOO 
0.WE+00 O.WE+OO 
4.68E-12 2.31E-12 
2.09E-10 1.03E-10 

CPC SCREENING 1 . 1 . 2 - T R I C H L O R ~  R M  CRRERU: 3.20E-02 (upn) 

-560 
WPA 
-570 
-575 

0 WE- YES 0 WEIOO YES 
0 OOEIOO YES 0 OOEIOO 
0 W E 4 0  YES 0 WEIOO 
0 OOE*00 YES 0 WEIOO YES sub582 

OBOE100 YES 0.00E40 
5.47E-11 YES 2.16E-08 
O.WE+OO YES O.OOE+OO 
0.00E- YES O.WE+OO 

YES 
VES 
YES 
YES 

I I I 
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CHEMICAL: 1 , l  ,2=TRlCHLOROETHANE Future 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+00 1.07E+01 l . l l E + O l  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 0.00E+00 O.00E + 00 O.00E + 00 

Single storm adsorbed contarninant quantity PX @): 0.00E+00 0.00E+00 O.OOE + 00 O.00E + 00 

Annual adsorbed contaminant quantity (g): O.00E + 00 0.00E+00 0.00E+00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.99E + 05 1.23E+05 1.70E + 05 1.20E+05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 0.00E+W 0.00E+00 O.mE t 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 0.00E+00 O.WE+W O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 OBOE+ 00 O.00E + 00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 O.OOE+OO 0.00E+00 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE R U N O E  

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E +00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 2.55E-09 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): OBOE+ 00 2.02E-08 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.WE + 00 6.66E-08 O.00E + 00 O.OOE+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (d): 

4.34€+04 7.06E+05 4.49E+05 3.68E + 05 

7.13E +05 1.17E+07 7.47E+06 6.31 E + 06 

DISSOLVED : 

O.OOE + 00 Single storm dissolved contaminant conc.0 (mg/l): 0.00E+00 5.47E-11 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 1.09E-06 O.00E + 00 O.00E + 00 

O.OOE+ 00 Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 3.60E-06 O.OOE + 00 

based on runoff) (9): 0.00E+00 1.81 E-05 0.00E+00 00- - 
,. 
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I WPA 1 O.WE+W 0.WEMO 1.20EM5 5.09E-01 0.00E+00 
-70 0.00E+00 0.00E- 1.99E+@5 6.25E-01 0.00Hoo 

-75 0.WE+00 0.00E+00 1.23E105 2.11E-01 0.00Hoo 

OROUTO 
-7OCT 
QSTA7WI&WPAl 

0.0 
53.0 

U.0  

Op(Rou125) 416 G 
OSTA13OfR&5I 454 0 

LMdmg IO u* on* vml AQMU I MY. W d U  c- I 

S&SO 0.WE100 0.WE+00 4.34E44 4.40E-02 O.WE+W 
2.08E-14 4.16E-10 7.06EM5 9.28E-01 1.93E-14 I I 1.39E-14 1.77E-10 4.49E-5 4.17E-01 5.8OE-15 

Sit682 O.WE+W O.WE100 3.68E+05 2.97E-01 0.- 

1 32E-11 620E-14 
1 32E-1 I 620E-14 

O R 1  Ymi R w n  

Avs Cmc n P.dblr Rm d OYR lUyl 

Avs Conc h OlYR lupn) 

189E-12 

198E-13 

~ C M C  hPaddysRun.GMRlWl 110E-11 

hQ1R(uglll 115E-12 

OROUTl 31.0 (plRout27) 370 C 

QSTA75(575) 76.0 
@75 16.0 OSTAIOO(R&7) 378 c 

G D  
D E  
E-F 
SSOD 

3.0 
196.0 
199.0 

sm 560 0.00E+00 0.00E+00 0.00EW 
WPA h ab570 O.WE*OO 0.00E100 0.00503 -PADDY 406.0 
sub575 O.WE+M) O.WE+00 O.WE*OO OGWAVG) 3460.0 
W 580.PDAR. 581 h 582 1.34E-14 5.93E-10 6.29E-14 

20.6 25.2 
7.5 11.3 
0.6 1.4 

WRan31 378.0 
OSTAlZWRoUU) 406.0 

T d V n U n a d R u D n  
P.dblrRulDrrvpr  
Elnm(d) 1.1 1EIO7 

0.WEtOO O.WE#O 0.00E+00 
13.9 0.00E+00 0.WE+00 0.00E100 
1.0 1.1 6.52E-12 7.14E-I5 7.24E-13 

49.2 2.92E-10 3.20E-13 1.17E-11 

TOTAL 

C D  
D E  
E-F 
SSOD 

9.54E-09 116E-13 573E-14 

0.00EIOO 
0.OOEIOO 
2.09E-10 
9.33E-09 

Subbum 

Sh564 
WPA 
-570 
-75 

O.WE+OO O.WE+M) 
O.WE*OO O.WE+OO 
2.54E-15 1.25E-15 
1.14E-13 5.WE-14 

h & e d  S-d cm. n -d 
cmc. (4) w m GW (Uy) w 

OWE@ YES 0 WEm YES 
0WE+00 YES 0 WE- YES 
0WE+00 YES 0 WE+OO YES 
0WE+00 YES 0 W E 4 0  YES -582 

O.WE*OO YES 0.WEIOO 
2.OBE-14 YES 1.17E-11 
1.39E-14 YES 117E-11 
O.WE40 YES 0.WE- 

YES 
YES 
YES 
YES 

9 
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CHEMICAL: 1,l-DICHLOROETHENE Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E + 02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PX @): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+00 

0.00E+00 

O.00E + 00 

SUBBASIN WPA 

4.21 E+OO 

9.1 1 E+OO 

O.00E + 00 

0.00E+00 

O.OOE + 00 

0.00E+00 

O.OOE+ 00 

O.OOE + 00 

0.00E+00 

SUBBASIN 570 SUBBASIN 575 

4.44E+00 2.22E + 00 

1.07E + 01 i . i lE+Oi  

OBOE + 00 0.00E+00 

0.OOE+00 O.00E + 00 

O.OOE + 00 0.00E+00 

1.99E + 05 1.23E + 05 

3.34E + 06 2.06E+06 

0.00E+00 O.00E + 00 

0.00E+00 0.00E+00 

0.00E+00 O.OOE + 00 

O.mE + 00 O.OOE+OO 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9.56E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E t o 1  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 9.94E-14 6.34E-14 O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+00 7.87E-13 5.51 E-12 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 2.59E-12 9.16E-11 O.OOE+OO 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E+05 4.49E +05 3.68E + 05 

7.13E + 05 1.17E t 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): OBOE + 00 2.08E-14 1.39E-14 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 4.16E-10 1.77E-10 O.00E + 00 

Annual dis. conta. qt .(based on sediment yield)(g): O.OOE+00 1.37E-09 2.94E-09 O.00E + 00 

An&u&!f)@@. qt (based on runoff) (9): O.OOE+ 00 6.90E-09 2.94E-09 O.OOE + 00 
I #  
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C I  P B  vr DF P-Rm 
DlsMlwd - nu- Td.IV& - co(L&eto -- 
car(nw) uru(pl d R u d !  (sl Faem -(my) 

OWE40 OWE40 170E45  ZWE-01 OWE40 

OWE40  OWE40 120E105 5WE-01 O O O E 4 0  

s&baill 

SWI560 

WPA 
-570 

m 5 7 5  

Slb580 
PDAR 
SUI581 
Slb582 

pba, ntschqF -SI- -pr 
(d.1 kill 

OROWTO 00 (pfRaR25l 416C 
530 

530 

31 0 
160 
76 0 

3 0  
1960 
1990 

4060 
34600 

1.99E405 6.25E-01 O.OOE+W (p70CT 
aSTAm(S7OWPAl I 0.WEIOO 0.WE40 

0.WEIOO 0.WE40 1.23E45 2.1lE-01 0.WE40 

OSTAIJO(RaR251 454 @ 

rnRaR27) 370 0 
378 0 QSTAlOO(RaR27) 

9p(RaW) 378 0 
QSTA120(RaW) 406 0 

1d.I Vo*.lr d R M n  

P-Rm- 
km(q 111E+O7 

O.WE+OO 0.WE40 4.34E404 440E-02 O.WE+W 
1.08E-15 2.l6E-11 7 . 0 6 E 6  9.28E-01 1.WE-15 
0.WE40 O.WE40 4.49E45 4.17E-01 O.OOH00 
O.WE40 O.WEIOO 3 . 6 8 E 6  2.97E-01 O.oQH00 

OROUTl 
w 7 5  
OSTA75(575) 

V o * m  1d.I V- 
cwdmled -Loldnp. w.ighud DrU0k.d w m . d r  

Dh. cac. (my] Wig) C0nr-g) 

M560 0.WE40 0.WE100 O.WE+W 
WPA 6 -570 O.WE100 O.WE100 O.WE40 
&575 O.WE40 0.WEIOO 0.WE40 
Sub 58O.POAR. 581 6 582 4.87E-16 2.16E-11 2 17E-15 

QROUTZ 
@TAB0 
QSTAEE(SSOD1) 

-PADDY 
QGMAIAVG) 

Avo. conc. in OUR IuwV 

C C  
D D  
E- E 
Max 

G D  20 6 252 OWE100 OWE40 0WE+00 
OWE- 0WE+00 DE 7 5  11 3 13 9 OOOEIOO OWE40  OWE40 
OWEIOO OWE40 E-F 06  1 4  10  1 1 238E-13 26OE-16 ZME-14 
4 WE-13 2 14E-15 S O D  492 106E-11 116E-14 427E-13 
4 80E-13 2 14E-15 TOTAL 1 09E-11 

-0 OWEIOO YES 0 W E 4 0  YES M58O 
WPA OWEIOO YES O.WE+OO 
-570 OWEIOO YES 0 00E40 
Stb575 OWE40 YES 0 W E W  YES M 5 8 2  

Cn.l M!md R i r n  

0.WEIOO YES O.M)EIOO 
I.08E-15 YES 4.27E-13 
0.WE*00 YES 0.00EIOO 
0.WEW YES O.WE*M) 

1d.l Ya, LO* P S  v.r 

YES 
YES 
YES 
YES 

722E-15 

YU. Cons n P- Rm 1 GYR (4) 

YU. C w .  h UIR (Uy) 

40lE-13 

42lE-14 
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cross Ya, Rttnbll.d m 6 rmtUuled m 1 
8.c11on Lo.dine(g) yonhi ( W W )  Ye- (Wd.v) 

G D  0 OOEIOO 0 WE400 0 W E 4 0  
DE 0 WEIOO 0 00E400 0 OOEIOO 
E-F 7 6OE-12 9 25E-17 4 56E-17 
SSOD 3 40E-10 4 14E-I5 204E-15 

TOTAL 347E-10 4 23E-15 209E-15 

00036? 
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CHEMICAL 1,2-DICHLOROETHANE Future 

SUBBASIN !SO 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E t 05 

2.78E t 06 

SUBBASIN WPA 

0.00E t 00 

0.00E+00 

0.00Et00 

1.20E+05 

2.00Et06 

SUBBASIN 570 

4.44E + 00 

1.07E +01 

O.OOE + 00 

O.00E t 00 

O.OOE + 00 

1.99E + 05 

3.34E+06 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

O.mE + 00 

O.OOE + 00 

O.OOE+OO 

1.23E + 05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 0.00E+00 O.00E + 00 O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 0.00Et00 O.00E + 00 O.OOE + 00 

O.OOE + 00 Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 0.00E+00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.00E + 00 O.OOE+00 O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E+00 8.69E+01 9.56E + 00 

5.19E+Ol Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17Et01 3.33E + 02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 4.82E-15 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 3.82E-14 0.00E+00 0.00E + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 1.26E-13 O.OOE + 00 OBOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 4.34E + 04 7.06E + 05 4.49E+05 3.68E + 05 

Annual runoff volume (cf): 

DISSOLVED : 

7.13E +05 1.17E+07 7.47E + 06 6.31 E+06 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 1 .OBE-l5 O.00E + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): OBOE t 00 2.16E-11 O.00E t 00 O.00E t 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 7.12E-11 O.00E + 00 O.OOE+00 

Annual dis.$@@&~@&d on runoff) (9): O.OOE+W 3.58E-10 O.00E t 00 O.OOE+00 



0.WEIOO O.WE+W 

O.WE+W O.WE+W 
O.WEIOO O.WE+oo 

0.WE400 O.WE+W 

O.WE+W O.WE+W 
4.45E-14 8.89E-10 
0.WEIOO O.WE+W 
O.WE+W O.WE+W 

8u(r. W d I  C O n C ~  

Paddy. R u r  

ma.. w yur. 1.pI 

d b c - h  a s . c . o ~ m  
*WM(WI *..ay.nn(mghPl 

Cross uction 

C C  O.WE+W 0.00E400 
D D  O.WE+W 0.00E400 
E-E 1.97E-11 9.43E-14 
Max. 1.97E-11 9.43E-14 

Cnd Marl Rim 

C-d -Lo- 

l.oahg 10 th Omd r * m l w n  

TOW Y s s  l.oahg Per Uonn E m  f 2 drrr I 

cmrr Y e 4 M . d  YdW.roL UdW.roL YdW.Vol  Y a s  U u d y  c- 
SKtiOn hDln81bHO hen, W A  t r O l n W 7 5  trOlnUs80 bmp n r a s l n 8 h Q  WcdlW 

& -70 (0 )  W W  

C D  20.6 25.2 0.WEIOO 0 .WE40  O.WE100 
D E  7.5 11.3 13.9 O.WE+W 0.00EMO O.WE+W 
E-F 0.6 1.4 1.0 1.1 9.78E-12 1.07E-14 1.09E-12 
SSOD 49.2 4.37E-10 4.79E-13 1.76E-11 

TOTAL 4 47E-10 

Told m a  Lo- Pn V e u  

SLa 560 
WPA h -570 
d 5 7 5  
slm 580,PDAR. 581 I582  

Avg CMC m Paddy. Rur d GLlR Iub'll 

A w  CMC tn IW) 297E-13 

283E-12 

U . r C w  nP.ddy.Rln.LCWIupll)  165E-11 

y l r c m c  m C W 1 W l l  173512 

1.70EM5 

1.20E105 
1.99E45 

1.23E105 

4.34ElOO 
7.06E45 
4 . 4 9 E a  
3.68E105 

Volllrr 
W M . d  

Dir cmc. (mpn) 

O.WE+W 
O.WE+W 
0.00E40 
2.WE- 14 

TOW TOW Ya. Told Nu. 
CIms Y a a  mltlmsRedm6 -.dmt 
&dmn Lo.dng(E) Momla (W*) Y.ar ( I b l d y )  

C D  0 WE+W 0 WE400 0 WE400 
D E  0 WEMO 0 W E 4 0  0 WEIOO 
E-F 3 13E-10 381E-15 1 WE-15 
S O D  140E-08 170E-13 8 40E-14 

TOTAL 143E-08 174E-13 859E-14 

2.WE-01 

5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

TOW 
Di..ok.d 
Y 1 . S  (E) 

O.WE+W 
O.WE+OO 
OBOE100 
8.89E-10 

0 WE- 

0005VO 
o mE*Q) 
000E*00 

0 wE+oo 
4 13E-14 
000E+00 
OOOHOO 

rmphad- 
C O K  I a y r P )  

0 wE+oo 
0 W E W  
0 WE+W 
9 57E-14 

V o l a  

QROUTO 
~ 7 x 1  
osTA7WS7WA) 

QROUTl 
w 7 5  
OSlA75+575) 

QROUTZ 
W S T m  
QSTAEE(SSOD1) 

@PADDY 
QGWAVGI 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
5460.0 

IVfRouaS) 4160 
454.0 QSTAlUURoUn5) 

I V f R d 7 )  370 0 
Q S T A l W R d 7 )  378 0 

W + O W  378.0 
QSTAl2OIRoul3) 406 0 

Told Vo*o .  o( R M  
P - R l n D M D I  
B.ul Idl 111E407 

CPC SCREEMNC ~.2OICwLoIIoET)(EIQ n O T U l  R M  CRKERU : 3.70E41 (W) 

sub560 
WPA 
sub570 
sub575 

0 WE+W YES 0 WE+W Y E S  
0 WE@O YES 0 0 0 E - X  YES 
0 WE40 YES 0 00E-X YES 
0 WE+W YES 0 WE-X  YES sub582 2il O W E 4 0  YES O.WE+W 

4.45E-14 YES 1.76E-11 
O.WE+W YES O.WE400 
0.WE40 YES O.WE+W 

YES 
YES 
YES 
YES 

I I I 

~ . . :i. . .. . .... ~ 
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CHEMICAL 1.2-DICHLOROETHENE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9 .36E+00  4.21 E +  00 4 . 4 4 E + 0 0  2 . 2 2 E + 0 0  

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 0 2  9.1 l E +  00 1.07E + 01 l . l l E + O ~  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 0 . 0 0 E + 0 0  O.OOE + 00 O.OOE+00 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

0 .00E+00  

O.OOE+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0 .00E+00  

0 . 0 0 E + 0 0  

0 .00E+00  

O.OOE + 00 

O.mE + 00 

O.mE + 00 

1.20E + 05 

2 .00E+06  

O.00E + 00 

0 .00E+00  

O.OOE+ 00 

O.00E + 00 

0 . 0 0 E + 0 0  O.00E + 00 

O.00E + 00 O.OOE t 00 

1.99E + 05 

3.34E + 06 

1.23E + 05 

2.06E + 06 

0 .00E+00  O.00E + 00 

O.OOE + 00 

O.00E + 00 

O.OOE + 00 O.OOE + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.1 OE + 00 

2 .26E+01  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 

Single storm adsorbed contaminant quantity PXI (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 4.34E + 04 

Annual runoff volume (cf): 7.13E + 05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

O.00E + 00 

0 . 0 0 E + 0 0  

SUBBASIN PDAR 

7.92E + 00 

1 .17E+01  

2.12E-13 

1.68E-12 

5.55E-12 

7.06E + 05 

1.17E+ 07 

4.45E-14 

8.89E-10 

SUBBASIN 581 SUBBASIN 582 

8 . 6 9 E + 0 1  9 . 5 6 E + 0 0  

3.33E + 02 5 .19E+01  

O.OOE + 00 0 . 0 0 E + 0 0  

O.00E + 00 0 . 0 0 E + 0 0  

O.OOE + 00 O.OOE + 00 

4.49E + 05 3.68E + 05 

7.47E + 06 6 . 3 1 E + 0 6  

O.OOE + 00 

0 . 0 0 E + 0 0  

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 2.93E-09 O.OOE+ 00 0 .00E+00  

Annual dis. conta. qt &&%#&f) (9): O.OOE+00 1.47E-08 0 . 0 0 E + 0 0  O.OOE + 00 
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"I" 0 

WPA 
s10570 

W 7 5  

-0 
PDAR 
-1 
-2 

4.31E-278 1.478274 l.ME105 5.09E-01 2.19E-278 QROUTO 
0.00E*00 0.00E100 1.99E105 6.25E-01 0,WHQO -70'3 

0.00E100 O.WE100 1.23E105 2.11E-01 0.WHQO 

O.WE100 0.00E*00 4.34E+04 4.40E-02 0.00E400 QROUTI 
5.07E-279 1.01E-274 7.06E45 9.28E-01 4.7OE-279 -575 
1.02E-279 1.3OE-275 4.49E105 4.17E-01 4.27E-280 aSTA73575) 
2.80E-279 2.92E-275 3.68E45 2.97E-01 8.31E-280 

QSTAlO(5TMNPA) 

GC 
DD 
E-E 
M a :  

Vo*.nr 1d.l v- 
CDlnbirrd &&lushLolding. w-ad b.0h.d wsioht.d.dr 

Dir CML (mM) Y n s  111) Cmc. (-11) 

Slb 560 2.28E-280 1.10E-276 6.T7E-281 
WPA L S M 7 0  1,628278 1.47E-274 4.62E-279 
rub575 O.WE+OO O.WE*00 0 . 0 0 E ~  
Slb 580.PDAR. 581 L 582 3.246279 1.44E-274 9.11E-280 

1.628275 4.62E-279 
1.62E-275 4.628279 
1.62E-275 4.62E-279 
1.62E-275 4.62E-279 

QROUT2 
qpsTAA0 
aSTAEE(SSOD1) 

=PADDY 
QCMA(AVG) 

Avg Conc. n Paddy. R m  1 Wac lW1 

Avs Conc. k UIR (W) 

9.26E-277 

9.73E-278 

YU. Cmc. in Paddy. R m  do1R lW1 

yu. c m .  in UIR I@) 

1.35E-275 

1.42E-276 

0.0 
53.0 

53.0 

31.0 
16.0 

CPC SCREENING 

WRa1t75) 4160 
OSTA130(RwG!5) 454 0 

WRwt27) 370 @ 
OSTAlOO(Ran27) 378 0 

TOTAL 

::: 
1 4  

SSOD 

4.99E-273 6.07E-278 %WE-278 

m 4.07E-278 2.83E-276 
13.9 UU#i#B# 1.82E-278 1.55E-276 
1 .o 1.1 m 3.98E-279 *.WE-277 

49.2 MM#W# 7.74E-278 2.84E-276 

-560 
WPA 
-570 
-575 

1.608273 
7.148274 
1.56E-274 

2.28E-280 YES 2.2BE-277 YES SufxIO 
4.31E-278 YES 2.72E-276 
0.00E100 YES 0.00E+00 
O.OOE4O YES 0.00E*00 YES m582 

YES 
YES I E 1  1 

1.95E-278 9 59E-279 
8.69E-279 4.28E-279 
1.90E-279 9.37E-280 
3.07E-278 1.51E-278 

zaw- RISM CRITERU : 2.19E43 (W) 

0.00E*00 YES OWE40  
5.07E-279 YES ####### 
1.02E-279 YES lllDIlDIDil(1 

ZBOE-279 YES 

YES 
YES 
YES 
YES 

I I I I 
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CHEMICAL: BBUTANONE Future 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+ 00 

1.01 E + 02 

4.44E+00 2.22E + 00 

1.1 1 E+Ot 1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.77E-281 

Single storm adsorbed contaminant quantity PXi (a): 6.33E-280 

Annual adsorbed contaminant quantity (9): 2.74E-278 

1 .=E-278 

5.1 7E-278 

3.92E-277 

0.00E+00 0.00E+00 

O.00E + 00 OBOE + 00 

O.OOE + 00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

1.99E + 05 

3.34E + 06 

1.23E + 05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contarninant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

2.28E-280 

1.10E-276 

4.74E-275 

Annual dis. conta. qt (based on runoff) (9): 1.79E-275 

4.31E-278 

1.47E-274 

1.1 1 E-273 

2.44E-273 

O.OOE+ 00 O.OOE+OO 

O.OOE+OO 

O.00E + 00 a O.OOE + 00 

O.OOE + 00 

O.00E + 00 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E + 00 

2.26E + 01 

7.92E+00 

1.17Et 01 

8.69E+01 

3.33E + 02 

9.56E+00 

5.19E t o 1  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity Pxi (g): O.OOE+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 

1.45E-279 

1.15E-278 

3.79E-278 

2.80E-280 

2.43E-278 

4.04E-277 

7.54E-280 

7.21 E-279 

1.86E-277 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.17E t 07 

4.49E t 05 

7.47E + 06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E +00 5.07E-279 1.02E-279 2.80E-279 

Single storm dissolved contaminant quantity PQi (9): O.OOE+W 1.01 E-274 1.30E-275 . ' 2.92E-275 

Annual dis. conta. qt (based on sediment yield)(g): 0.OOE+00 3.34E-274 2.17E-274 7.53E-274 

hhua l  %is. conta. qt (based on-runoff) (9): O.OOE+OO 1.68E-273 2.17E-274 5.00E-274 
a. *g--#t)i] 
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-0 
PDAR 
-1 
Sb582 

31.0 @Rwt?71 370 C 

76.0 1 16.0 QSTAlOO(Rwt?7) 378 o 
0.WEIOO 0.WEIOO 4.34E- 4.40E-02 O.WE+OO OROUT1 
2.63E-278 5.26E-274 7 .06Em 9.28E-01 2.UE-278 @75 
0.WEIOO 0.WEIOO 4 . 4 9 E a  4.17E-01 O . O O H 0 0  QSTA7Y575) 
0.WE+00 O.WE+OO 3.68EIO5 2.97E-01 O.ooE1oo 

V&S- Tow Volv l r  
Combi*d SubbasinL- W W . d  Dir.0h.d W d g m d h  

m560 1.14E-278 5.50.E-275 2.31E-278 
WPA A S M 7 0  0.WEtW O.WEIOO O.OOE*OO 
-75 O.WE+GI 0.WEIOO 0.WEIOO 
S& 580,PDAR. 5.91 A 5.92 1.19E-278 5.26E-274 2.31E-278 

Dis. Cmc. (@I b ( D 1  C O n r ~ ~ P )  

C D  1.688273 
ytr C w .  k P- Rm.L GMR lwl) 1 6.12E-274 

2.34E-274 
ytr Cac. h QR (Uonl 1.03E-276 SSOD 8.27E-273 

9.78E-276 I 

OROUT2 
SpSTAeo 
aswwsooi) 

*PADDY 
G G W A V G )  

2.05E-278 1.01 E-278 
7.45E-279 3.68E-279 
2.85E-279 l.40E-279 
1 .OlE-Z77 4.97E-278 

C C  
D D  
E-E 
Max 

I TOTAL 1 108E-272 1.31 E-277 6 48E-278 

C D  20 6 25 2 - 124E-278 864E-277 
2 BE-276 4 62E-279 D E  7 5  11 3 139 #W#U#l# 452E-279 386E-277 
2 BE-276 4 62E-279 E-F 0 6  1 4  1 0  1 1  #M#WtW 670E-279 679E-277 
1 17E-275 2 28E-278 SSOD 492 #MMUltU 283E-277 104E-275 
1 17E-275 2 28E-278 TOTAL nw###w 

cR.l #tmi RNN 

A v p  CML n P o W r  R v ,  .) UIR (4) 

A v p  CMC. k tD(R IUonI 

185E-276 

194E-277 

. .  . . .  
. .  . .. .- . 

Told Mas L D m p  Per Ye= 

Total Total Yn. Told Mas 
CNm. Yn. Drrmbu.dnS Dnmbuednl - L o h p L 9 )  Y m h .  1Srd.v) v.u ( W a r )  

Page 1 

U b n n  DDshmi scmr*d C a c .  n s m n r d  shbam 

cmc. I@) ou h WU (Uy) GL 

-560 1 l4E-278 YES 8 30E-277 YES W 5 B o  
PDAR WPA OWEIOO YES 0 WE+00 YES 

a 5 7 0  OWEIOO YES 0 WE+00 YES W 5 8 1  
W 5 7 5  OWEIOO YES 0 WE- YES m 5 8 2  

. .  

Damlwd S c m n d  C w n  0cmulNd 

Cac. (@) OU naMAp&I) ou 

O W E 4 0  YES OWEIOO YES 
YES 263E-278 YES - 

0WE+00 YES 000E*00 YES 
OOOEIOO YES 000E*00 YES 



' .. D 
SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+OO 4.44E+00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+01 l . l l E + O I  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.31 E-278 0 . 0 0 E t 0 0  O.00E + 00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 2.16E-277 0 .00Et00  O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 9.35E-276 O.00E t 00 O.00E t 00 0.00E+00 

SURFACE WATER RUNOFF 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1.99E+ 05 1.23E t 05 

2.78E t 06 2.00E + 06 3.34E t 06 2.06E t 06 

DISSOLVED : 

Single storm dissolved Contaminant conc.Ce (mg/l): 1.14E-278 O.00E + 00 O.00E t 00 0.00Et00  

Single storm dissolved contaminant quantity PQi (e): 5.50E-275 0.00E+00 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 2.38E-273 O.OOE t 00 0.00E+00 O.WE t 00 

Annual dis. conta. qt (based on runoff) (9): 8.99E-274 0.00E+00 O.00E + 00 O.00E t 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E+02 5.19E + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 5.12E-278 O.OOE t 00 O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 4.06E-277 O.OOE+OO O.00E + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 1.34E-276 O.OOE + 00 O.00E t 00 

SURFACE WATER RUNOFF- . 

Single storm runoff voLme (cf): . 

Annual runoff volume (cf): 

4.34E + 04 7.06E t 05 4.49E t 05 3.68E +05 

7.13E to5 1.17E+ 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 2.63E-278 O.OOE t 00 O.00E t 00 ' 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 5.26E-274 O.00E + 00 O.00Et 00 

0.00E+00 1.73E-273 O.00E t 00 O.00E + 00 

O.00E + 00 8.72E-273 O.00E t 00 O.00E t 00 
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C I  w VI  DF P.dq.Run 
Dadnd RMmd Td.lV& D 1 I D o n . - t o n c d r t o .  LLmm - .-Dn- 

CON. lrapn) Yn.(p) of n m  (dl Fador uaasn~mwl) (da) 

SA560 345E-279 1 =E-275 1 7 0 E # S  2WE-01 689E-280 

WPA 6 7OE-278 2 28E-274 IZOE+@5 509E-01 341E-278 QROVTO 00  
Sh570 OWEIOO OWEIOO 199EuX 625E-01 OWE*oo w7OCT 530 

OSTA70(57&WPA> 
-75 2 ~ ~ - 2 7 8  a i 8 ~ - 2 7 5  l23E-5 211E-01 496E-z79 530 

P m n  nul ouw -: ACETONE smuamrnncrntrocurumcownas 
Frprr  

Poa . _  h*pt 

ldrl 

pDIRm51 4160 
Q S T A I 3 O f R ~ S l  454 0 

Sh580 
PDAR 
-1 
S h S 2  

0.00E100 0.00EIOO 4.34E#4 4.40E-02 0.WE+00 QROUTI 31.0 
6.42E-278 1.28E-273 7.06E45 ' 9.28E-01 5.96E-278 W 7 5  16.0 
1.57E-278 1.99E-274 4.49E105 4.17E-01 6.%E-279 OSTA7y575) 76.0 
3.3SE-280 3.498276 3 . 6 8 E e  2.97E-01 9.94E-281 

q p l R m 7 )  370 0 
QSTAlW(RwtZ7) 378.0 

WRouUI 378.0 
OSTAIZMRouU) 406.0 

V o l n r  Told v o * r  
c- s&bb.rinLo- w w . d  Dinh.d wdm8d.br 

D k .  Cmc. (-1 Y n r  (0) Cmc. (a#kn) 

SIbm 3.45E-279 1.668275 3.23E-280 
WPA h d 5 7 0  2.52E-278 2.28E-274 2.26E-279 

SA 580,PDAR. 581 h 582 3.35E-278 1.49E-273 3.WE-279 
Slh575 2.35E-278 8.18E-275 225E-279 

QROUT2 3.0 
tb¶sTAeo 196 0 
QSTAEE(SSOD1) 199.0 

-PADDY 406.0 
QGWAVG) xm.0 

C D  2.948273 
Mn Conc. in Pad- Run d OYR (I@) 1 2.49E-273 

7.79E-274 
Mn Cone. k I-) 2.93E-276 SSOD 2.34E-272 

2.79E-275 1 

C D  
C C  2.52E-275 2.26E-279 DE 
D D  2.52E-275 2.26E-279 E-F 
E-E 3.34E-275 2.99E-279 SSOD 
Max: 3.34E-275 2.99E-279 

TOTAL 

3.58E-278 1.76E-278 
3.03E-278 1.49E-278 
9.48E-279 4.68E-279 
2.BSE-277 I . ~ I E - Z ~  

20.6 25.2 ftWWf## 666E-278 4.63E-276 
7.5 11.3 13.9 ftWWf## 4.20E-278 3.58E-276 
0.6 1.4 1 .o 1.1 ftWWf## 2.24E-278 2.27E-276 

49.2 ftWWf## 8.OlE-277 2.948275 

ftWWf## 

I TOTAL I 2.96E-272 3.61E-277 1 . 7 a ~ . m  

r .  
tnd  LDMi Rke I  

Avo. Conc. k Paddy, Run .I m (WI 

Avp CW. m CMR (&I 

5 . n ~ - 2 7 6  

~.ME-ZTI 

CPC SCREENWG ACETONE RISK CRlTERU : 3.65E-2 (Uyl 

lotd Y n s  Loadmg P a  V..r 

Totd M u s  lotd Yn. 
D a W I I ( . d i l a  -.din1 
. .  Totd 

Urn$ Y n r  
~ o m p t ~ )  UORm (W*) v*m (rmdrf) 

Sit660 3.45E-279 YES 3.45E-276 M S  
WPA 6.70E-278 YES 5.JBE-276 
-570 0.WEIOO YES 0.WEIOO 
-575 2.35E-278 YES 5.38E-276 YES 

0.WE+00 YES 0.WE+00 
6.42E-278 YES - 
1.57E-278 YES W##W## 
3.35E-280 YES - YES 

YES 
YES 
YES 
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CHEMICAL ACETONE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E+00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+ 01 l . l lE+Oi  

ADSORBED: 

2.25E-279 

Single storm adsorbed contaminant quantity PXi (9): 3.02E-279 2.53E-278 O.OOE+ 00 5.OOE-279 

Annual adsorbed contaminant quantity (9): 1.31 E-277 1.92E-277 O.00E + 00 8.35E-278 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.23E-280 6.00E-279 O.00E + 00 

SURFACE WATER RUNOR. 

Single storm runoff volume (13): 1.70E+ 05 1.20E + 05 1.99E + 05 1.23E + 05 

Annual runoff volume (cf): 2.78E+06 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

O.00E + 00 2.35E-278 Single storm dissolved contaminant c0nc.b (mg/l): 3.45E-279 6.70E-278 

Single storm dissolved contaminant quantity PQi (9): 1.66E-275 2.28E-274 0.00E+00 8.18E-275 

Annual dis. conta. qt (based on sediment yield)(g): 7.18E-274 1.73E-273 O.00E + 00 1.37E-273 0 
1.37E-273 Annual dis. conta. qt (based on runoff) (9): 2.71 E-274 3.8OE-273 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E +00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E+02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 5.79E-279 1.35E-279 2.92E-281 

2.79E-280 Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 4.59E-278 1.17E-277 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.51E-277 1.95E-276 7.21 E-279 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (13): 

DISSOLVED : 

4.34E+04 7.06E+05 4.49E +OS 3.68E +OS 

7.13E+05 1.17E +07 7.47E+06 6.31E+06 

Single storm dissolved contaminant c0nc.Q (mg/l): O.OOE+ 00 6.42E-278 1 S7E-278 3.35E-280 

Single storm dissolved contaminant quantity PQi (9): O.OOE+OO 1.28E-273 1.99E-274 3.49E-276 

Annual d ia%#Aq&$ked  on sediment yield)(g): O.0OE +OO 4.23E-273 3.32E-273 9.01 E-275 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 2.13E-272 3.32E-273 5.97E-275 
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slb560 
WPA 
sub570 

sub575 

sumo 
PDAR 
sub58 1 
s l m 8 2  

257E-15 124E-11 

O W E 4 0  OWE40 
O W E 4 0  O W E 4 3  

0WE*00 O W E 4 0  

O W E 4 0  OWE- 
579E-16 116E-11 
O W E 4 0  O W E 4 0  
OWE- OWE* 

-560 
WPA I e 7 0  
-75 
S& 580.PDAR, 581 d 582 

1.70E+05 

1.20E45 
1.99€+05 

1.23E+05 

4 . 3 4 E 4  
7.06E45 
4 . 4 9 E a  
3.68E45 

Di.. c w .  

2.57E-15 
O.WE40 
0.WE40 t" 2.61E-16 

2.WE-01 

5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

1U.l 
Dindvad 
ya (g) 

1.24E-11 
o.wE+oo 
O.WE40 
1.16E-11 

5.14E-16 

O.OOEI0 

0.0 
53.0 

sJ.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

WfRCUt25) 416 0 
OSTAlJWRoU125) 454 0 

I 

q p ( R d 7 1  370 0 
OSTAlOO(Rd71 378 0 

WfRarlJ) 378 0 
QSTA12WRoUtJ) 406 0 

lUd V& d R u P n  

SM (a 111EN7 
P - R m D m q r  

5.14E-13 1.14E-14 
5 14E-13 l.14E-14 
5.14E-13 114E-14 

Max 5 14E-13 1.14E-14 

% d U . V O l  % d W . v d  % d W . v d  Y a s  YrrW COnv Crmr %dW.roL 
auljoll Imm911b#o fmm WPA h-awr5 mcwo l ~ h p  -s- pld(wv 

(91 WgYI -570 

C D  20.6 25.2 2.55E- 12 2.79E- 15 1 .%E-1 3 
D E  7.5 11.3 13.9 9.28E-13 1.02E-15 8.67E-14 
E-F 0.6 1.4 1 .o 1.1 2.02E-13 2.21E-16 2.24E-14 
SSOD 49.2 5.7OE-12 6.24E-15 2.29E-13 

YU. Conc. h P.ddyr Rm d GMR (Uyl 

Yrr C w .  h OUI ( ~ 4 )  

4.29E-13 

4.51E-14 

C D  
D E  
E-F 
SSOD 

3.78E-10 
1.38E-10 
1.51E-1 1 
1.82E-10 

4. WE- 15 2.27E-15 
1.68E-15 8.26E-16 
1.84E-16 9.06E-17 
2.iZE-15 1.09E-15 

I TOTAL I 7.13E-10 8.68E-15 4 28E-15 

CPC sCR- B E ) ( W E R M C R m R U :  6.20E-02 twl) 

-560 2.57E-15 YES 1.87E-13 YES 
WPA O.WE40 YES O.WE+00 
W 5 7 0  O W E 4 0  YES O.WE40 
-575 0.WE*00 YES O.WE40 YES W582 

O.WE+OO YES O.WE+OO 
5.79E-16 YES 2.29E-13 
0.WE40 YES 0.WE40 
0.WE40 YES O.WE40 

YES 
YES 
YES 
YES 
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CHEMICAL: BENZENE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN !30 SUBBASIN 575 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E +01 1.1 1 E + 0 1  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.70E-14 O.OOE + 00 0.00E+00 O.00E + 00 

Single storm adsorbed Contaminant quantity PX (g): 5.33E-13 ' O.00E + 00 O.00E + 00 O.00E + 00 

Annual adsorbed contaminant quantity (9): 2.31 E-1 1 0.00E+00 - 0.00E+00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E +Os 1.23E + 05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

O.OOE+ 00 

0.00E+00 O.OOE+OO 0 
Single storm dissolved contaminant conc.Oe (mg/l): 2.57E-15 O.OOE + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 1.24E-11 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 5.36E-10 O.OOE + 00 O.OOE+00 

Annual dis. conta. qt (based on runoff) (9): 2.02E-10 O.OOE+OO 0.00E+00 O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+00 1.24E-14 O.OOE+OO O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 9.80E-14 0.00E+00 O.WE + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 3.23E-13 O.00E + 00 OBOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E+05 

7.13E + 05 1.17E + 0 7  

4.49E + 05 3.68E+05 

7.47E+06 6.31E+06 

DISSOLVED : 

a Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 5.79E-16 O.00E + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 1.16E-11 O.00E + 00 0.OOE + 00 

OBOE + 00 

0.00E+00 

O.OOE + 00 

Annual dis. conta. qt P!$&$&$&ff) (9): 0.00E+00 1.92E-10 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 3.81E-11 
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SIB560 

WPA 
-570 

-75 

-0 
PDAR 
-1 

- -  R.chip. 
._ . 

CI PQ VI DF P u X w R m  
-W.d -Dh.h.d - TddVoLaw - ~ D Y I a -  -Cone. b u t 0  ~ slti 

c w .  (mpn) UU.(9) d R w n  (m F d o r  tubb&(lapn) Ids) 

0.WEIOO O.WE+OO 1.70E+05 2.WE-01 O.WE+W 

0.WEIOO 0.00EIOO 1.20E+05 5.09E-01 O.WE+W OROUTO 0.0 
O.WE+OO 0.WEIOO 1.99E+05 6.25E-01 O.WE+OO -7OCT S.0 

2.65E-04 9.24E-01 1.23Ea Z.llE-01 5.WE-05 53.0 
OSTA7WSIWWA) 

0.WEIOO 0.WEIOO 4.34E+M 4.40E-02 O.WE+W OROUT1 31.0 
O.WE+OO 0.WE*00 7.06E105 9.28E-01 O.WE+W @75 16.0 
O.WEIOO 0.WEIOO 4.49- 4.17E-01 0.00Hoo OSTA7W575) 76.0 
O.WE#O O.WE+OO 3.68Em 2.97E-01 O.WE+OO 

- Dncnrp. 
- arm 

Id.1 

pp(Roti7251 4160 
QSTAlJD(RaJtZ5) 454 0 

(D(Rart27) 370 0 
OSTAlLWRart27) 378.0 

VDLn* T d d  V W  
Canbncd WanLOmgl w-ed D t u a h d  W e l m e d a r  

ml. conr Impn) Nn.(p) C a r ( & # )  

w 560 OWE+OO OWE40 OWEM0 
WPA (L -70 0WE*00 OWEIOO 0WE*00 
slIb575 265E-M 924E-01 339E-03 
Sb580PDAR 5816582 OWEIOO OWEIOO OWEIOO 

G D  20.6 25.2 
11.3 
1.4 

G C  O.WEIOO 0.WE+00 
D D  5.59E-02 7.13E-04 

OROUT2 
@TAB0 
OSTAEE(SSOD1) 

-PADDY 

-A%) 

0.WEIOO O.WE+OO 0.WEIOO 
13.9 1.28E-01 1.41E-04 1.2OE-02 
1.0 1.1 9.24E-03 1.01E-05 1.03E-03 

A v g  C w .  m Paddyl Run d UIR IWI 

Avo. C w .  m GMR (us41 

2 94E-03 

309E-04 

y.l. c w .  n Pooy. Run d GMR (W) 

yu. c-. n GMR (uy) 

466E-02 

490E-03 

c-c 

TOTAL 1.38E-01 Max: 5.59E-02 7.13E-04 

On& Mimi Rir" Told Mns L e  P r  V e u  

Totd Ted Mass T d d  Y n r  
Crar M n s  DlmbUed h 6 Dnmbl*cdhl 
Sedmn Lodmp(p1 Y M h s  (W6.Y) veu ( W W )  

0 WE40 C D  0 WE+OO 
D E  137E41 
E-F 9 84E-01 
S O D  OWEIOO 

- - ~ -  -_ 0 WEIOO 
~ ^_L ̂ . 
1.o/t-u4 U.L1 CY5 

1.20E-05 5.91E-06 
O.WE+OO O.WE100 

I TOTAL I 147E41 1.79E-04 8 BlE-05 

-560 
WPA 
-570 
-575 

0 WE* YES 0 WE*00 YES W O  
0 WE* YES 0 WE40 
0 WEIOO YES 0 WE- 
2 65E-04 NO 105E-02 YES SI0582 

O.WEIOO YES O.WE+OO 
0.00E40 YES OOOEIOO 
O.WE*OO YES O.WE+OO 
O.WE+OO YES O.OOE+OO 

YES 
YES 
YES 
YES 
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C H E M I C L  BROMODICHLOROMETH Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+00 1.07E +01 1.11E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 0.00E+00 OBOE + 00 3.39E-03 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 0.00E+00 O.OOE+ 00 7.51 E-03 

Annual adsorbed contaminant quantity (9): 0.00E+00 0.00E+00 O.00E + 00 1.26E-01 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.23E + 05 1.70E + 05 1.20E + 05 1.99E + 05 

2.78E + 06 2.00E+06 3.34E +06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 0.00E+00 0.00E+00 2.65E-04 

Single storm dissolved contaminant quantity Poi (9): 0.00E+00 O.00E +00 O.00E + 00 9.24E-01 

Annual dis. conta. qt (based on sediment yield)(g): 0.00€+00 0.00E+00 OBOE+ 00 1.55E+01 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.OOE+OO O.00E + 00 1.54E + 01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storrh event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E+00 8.69E+01 9 .56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 O.OOE + 00 O.OOE + 00 O.00E + 00 

O.OOE+OO Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 O.OOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 O.OOE+OO O.OOE+00 O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

3.68E + 05 4.34E+04 7.06E+05 4.49E+05 

7.1 3E + 05 1.17E+07 7.47E + 06 6.31E+06 

. DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+OO O.00E + 00 O.00E + 00 O.00E + 00 

Single storm dissolved contaminant quantity POI (9): 0.00E+00 O.OOE+W O.00E + 00 0.00E+00 

Ann ‘Q; 44s ,D d@n&yt (based on sediment yield)(g): O.OOE+00 0.00E+00 O.OOE + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): O.OOE+00 O.00E + 00 0.00E+00 
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man DiS.0h.d 

Cab560 0.WE40 0.00E+00 1.70E+05 2.WE-01 0.00€+00 

WPA O.WE+00 0.WE*00 1.20E+05 5.09E-01 0.00fz00 
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o p m  1 a l a  --w 
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qp7OCT U . 0  QSTAlJo(RWt25l 454.@ 

520  

Sub580 
PDAR 
-1 
S&M2 

O.WE+00 0.WE+00 4.34E44 4.40E-02 O . O O H 0 0  QROUTl 
8.66E-03 1.73E-2 7 .06Ea 9.28E-01 8.ME-03 @75 
O.WE+OO 0.00E40 4.49E+05 4.17E-01 O . O O H 0 0  QSTA7X575) 
O.WE+00 0.WE+00 3 .68Ea 2.97E-01 O.OoHQ0 

31.0 
160 . 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

V W  lou1 v d r r  
Cornbiud &zbbninLo.ding. WdgMCd DiS.0h.d w m . m .  

Dk. Cmc. lay) Y p . 1 9 )  cmr (PplLP) 

SA 560 0.WEKIO 0.WEMO O.OOE*oo 
WPA 6 -70 0.00E+00 O.WE100 0.OOEKIO 
-575 0.WE+00 0.WEIOO O.WE@O 
Sb580,POAR. 581 6 582 3.90E-03 1.73€+02 7.77E-03 

QROUTZ 
*STAB0 
QSTAEE(SSOD1) 

*PADDY 
W A V G I  

Avp t a c .  in P.ddy. Run .I GMU lw) 

A ~ r p  Cmc. h GMU (Upn) 

5.51 E-01 

5.78E-02 

~ 

Crms 
Mlon 

C D  
D E  
E-F 
SSQD 

Ye cmr in P.ddy.Run 1 GMU tu#) 

Ye C w .  h GMU IW) 

3.21E+00 

3 37E-01 

YC4cd.WL Y d U . d  Y d W . r o l  Y d U . v d  Y n s  Ye- C- 
h m M O  horn W A  llummw5 hunt laso  b.dn0 Ian.- p r C * l ~ U o n l  

L -70 191 W-Y) 

20 6 25 2 000E+00 0WE+00 OWE40 
75 11 3 13 9 000E+00 OWE40 000E+W 
0 6  14 10  1 1  190EIOO 209E-03 21ZE-01 

492 852E41 933E-02 342E+00 

C C  
D D  
. E-E 

Max 

Told Yn. TM.1 Y n s  

0 WE+W 0 WE40 0 WE- 
0 OOE+00 0 OOEIOO 

6 09E41 741E-04 3 66E-04 
3 3ZE-02 164E-02 

3 39E-02 167E-02 

OWE+W 000E+00 
0WE+00 OWE40 
384E+OO 765E-03 
384E*00 765E-03 

CPC SCREENING BRoyoM)(II(E R t M  CRrnLP. : I.O8E*00 (w) 

Slh560 
WPA 
-570 
-575 

0WE+00 YES 0 WE* YES W O  
OWE40 YES 0 0 0 E m  YES PDAR 
OWE+OO YES 0 WE* YES -581 
OWE+00 YES 0 YES .SUE42 

0 W E W  YES OWE40 
8 66E-03 NO 342E+00 
O.WE100 YES 0WE+00 
O.WE100 YES O.OOE+W 

YES 
NO 
YES 
YES 
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CHEMICAL BROMOMRHANE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN !j70 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E + 02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+00 

Single storm adsorbed Contaminant quantity PXi (g): 0.00E+00 

Annual adsorbed contaminant quantity (e): O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1 .70E+05  

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0 .00E+00  

O.OOE+OO 

0 .00E+00  

O.OOE+OO 

4.21 E+OO 

9.1 1 E +  00 

OBOE + 00 

O.OOE + 00 

O.00E + 00 

1.20E + 05 

2.00E + 06 

O.OOE+ 00 

O.OOE+00 

O.OOE+00 

0.00E+00 

4 .44E+00  2.22E +OO 

1 .07E+01  l . l l E + O l  

0 .00E+00  0 . 0 0 E + 0 0  

0.00E + 00 OBOE + 00 

0 .00E+00  O.00E + 00 

1.99E + 05 ‘1.23E+05 

3 .34E+06  2.06E + 06 

a 0 .00E+00  O.OOE + 00 

O.OOE + 00 0 .00E+00  

O.00E + 00 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 
SEDIMENT IN THE R U N O R :  

Single storm event sediment yield Y(S)e (tonne): 5 .10E+00  7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01  1.17E+01 3.33E + 02 5.19E + 0 1  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 1.72E-02 O.OOE + 00 0.00E+00 

O.WE + 00 Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 1.37E-01 O.OOE+OO 

Annual adsorbed contaminant quantity (9): 0.00E+00 4.50E-01 0 .00E+00  O.OOE + 00 

SURFACE WATER RUNOR:  

Single storm runoff volume (13): 4 .34E+04  7 .06E+05  4.49E + 0 5  3.68E + 05 

Annual runoff volume (13): 7 .13E+05  1.17E + 0 7  7 .47E+06  6 .31E+06  

DISSOLVED : 

‘e O.OOE + 00 Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 8.66E-03 0 .00E+00  

Single storm dissolved contaminant quantity PQi (9): 0 .00E+00  1.73E + 02 0 .00E+00  0 . 0 0 E + 0 0  

O.OOE + 00 O.WE+OO Annual dis. conta. qt (based on sediment yield)(g): i.’. 5.70E + 02 

Annual dis. conta. qt (based on runoff) (9): 0 .00E+00  ~ 2 .87E+03  

0 .00E+00  

O.00E +00 (@CXE!l82 
Page 3 



c e  ?a VI  DF hdd)rRm 
Da0k.d Da0k.d T O w V o * m  Dslmn c a l c . 6 1 1 0  gllDa Dnchrg. 

Or R u d  (dl FLfw mhh8mlmM) I d s )  C m r ( n I g )  Nasalg) 

Sh5M 492E-06 237E-02 170E45 2WE-01 984E-07 

WPA 0WEIOO OOOEIOO 120E45 509E-01 OOOE400 BROUTO 00  
S M 7 0  OWEIOO 0WE+00 199E45 625E-01 0 0 0 5 0 0  w7KT 53 0 

-75 OWEIOO OOOEIOO 123E45 211E-01 OWHOO 530 
QSTA70(57&WPA) 

&.a 0-c- 
Id.1 

pp(R&5l 416@ 
BSTAIJOIRd51 4540 

Sh580 
PDAR 
SlbsBl 
W 2  

0.00EIOO O.WE+00 4.34E104 4.40E-02 0.WEIOO OROUTl 
I.BJE-04 3.66E40 7.06E405 9.28E-01 1.70E-04 e 7 5  
0.00EIOO 0.00E100 4.49E45 4.17E-01 0.00HOO OSTA7Y575) 
0.WE+00 0.WEIOO 3.68Ei05 2.97E-01 O.OOE400 

V o * m  T d d  v o * a  
c- SuhblshL- wdcued be- W e m e d . d r .  

Y a s u i  c a r ~ . ~ p h n i  k C m L  (mM) 

Slb560 4.92E-06 2.37E-02 1.17E-04 
WPA 6 SdsS70 0.WEIOO O.WE*OO 0.00500 
s(rb575 0.00EIOO O.WE+00 0.WEIOO 
sub58O.PDAR. 581 L 582 8.25E-05 3.66E+00 1.89E-03 

BRDUTZ 
@TAB0 
QSTAEE(SSOD1) 

(PPADDY 406.0 
QGWAVG) 3460.0 

CTms 
suban 

C D  
D E  
E- F 
SSOD 

TOTAL 

YolW.voL YdW.vol  Y a s  Mu.* C w  Y d W . V O l  Ydhl .VoL 
f n m ~ 0  hOrn WPA hOrnm575 hOrnu.m lohp l n a s l o h p  P n C . l ( @ l  

L cub5m (PI (W) 

20 6 25 2 4BBE-03 535E-06 372E-04 
7 5  11 3 13 9 178E-03 195E-06 166E-04 
0 6  1 4  1 0  1 1  404E-02 442E-05 448E-03 

492 1 BOEIOO 197E-03 723E-02 

185EIOO 

C C  
D D  
E-E 
Max 

9.84E-04 2.34E-05 
9.84E-04 2.34E-05 
8.12E-02 1.86E-03 
8.12E-02 1.86E-03 

0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

W3&7J 370 0 
BSTAlOWRarlZ7) 378 c 

cp(RaR31 378 0 
406 0 BSTAlZO(RaR3l 

Gred Wud River 

A v p  t-. in P.6dy. Run .( GMR luWl) 

A v g  Cmc. in GMR (Uonl 

I. 17E-02 

1.23E-03 

Mu. Cmc. In P m  Rm.L tyR I@) 

Mu. Conc. k GMR (up01 

6.78802 

7.12E-03 

8.8lE-06 4.35E-06 
3.2IE46 1.58E-06 
1.59E-05 7.85E-06 
7.01E-04 3.46E-04 

7.24E-01 
2.63E-01 
1.31EIOO 

TOTAL I 5.98E41 7.29E-04 3.59E-04 

CPC SCREENBIG CARBOW M+WIDE RISM C R m R U  : 2.8OEIOO (W) 

OWEIOO YES 0.WEIOO YES 
183E-04 YES 7.23E-02 YES 
000E+00 YES O00EaO YES 
0.WE40 YES 0.WE40 YES 

Sllb560 492E-06 YES 3 57E-04 YES 
WPA OWE- YES 0 WEaO 
.%&570 000E40 YES 0 WE40 
-575 OWEM0 YES 0.00E*00 YES -582 

I I I 
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CHEMICAL: CARBON DlSUfflDE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 0 2  9.1 1 E+ 00 1.07E + 01 1.1 1 E +01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.17E-04 0.00E+00 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quantity Pxi (9): 1.10E-03 0.00E+00 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity (9): 4.75E-02 O.00E + 00 O.00E + 00 0.00E+00 

SURFACE WATER R U N O F  

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E+06 2.00E+06 3.34E+06 2 .ME + 06 

DISSOLVED : 

O.00E + 00 Single storm dissolved contaminant c0nc.Q (mg/l): 4.92E-06 0.OOE+00 O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 2.37E-02 0.00E+00 O.WE+W 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 1.03E+00 O.OOE+OO O.00E + 00 O.00E + 00 

O.00E + 00 Annual dis. conta. qt (based on runoff) (9): 3.87E-01 O.WE + 00 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR.  

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 4.20E-03 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity Pxi (9): O.OOE+OO 3.33E-02 O.OOE+OO O.00E + 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 l.lOE-O1 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 4.49E+05 3.68E + 05 

7.13E +05 1.17E+07 7.47E+06 6.31E+06 

DISSOLVED : 

0 Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 1.83E-04 O.WE + 00 O.WE + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 3.66E+00 0 .00E+00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.21 E+01 0.00E+00 0 .00E+00 

Annual dis. conta.,qt (ba O.00E + 00 6.06E+01 O.OOE+00 . O.00E + 00 
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a€ucAL: CHLOROFORM 

C C  
D D  
E-E 
Max 

sub560 
WPA 
51b570 

-75 

Slib580 
PDAR 
W 1  
51b582 

C D  20 6 25 Z O W E W  OWE400 O W E W  
OWEIOO OWE400 D E  7 5  11 3 13 9 517E-43 566E-46 483E-44 
2 25E-43 3 52E-45 E-F 0 6  14 10  1 1  785E-44 860E-47 872E-45 
2 25E-43 3 52E-45 SSDD 492 185E-42 203E-45 743E-44 
2 25E-43 3 52E-45 TOTAL 2 44E-42 

O.WEIOO 0.WE400 
0.WEW 0.WEIOO 
0.WEIOO 0.WEIOO 

1.07E-45 3.72E-42 

0.WEW 0.00€+00 
1.88E-46 3.76E-42 
0.WEIOO O.WE+OO 
0.WEIOO O.WE*OO 

QRd L*mi RNW 

-560 
WPA 6 at1570 
slb575 
W580,PDAR. 581 6 582 

T u l  Y1.s Lamp Pw V a n  

1.70E+05 

1.ME+05 
1.99- 

1.23E+05 

4.34€+04 
7.06E105 
4.49E+05 
3.68€+05 

0.WEIOO 
1.07E-45 
8.47E-47 

~~ 

AVE C m .  n P.ddy. R m  1 UUI lWl 

Avg. CMC. n GMR (W) 

2 ME44 

250E-45 

Max C w  n P ~ R m l G M R ( W I  188E-43 

YU. Conc. n M (upnl 197E-44 

2.WE-01 

5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

T U d  
Dit.omd 

l ! k % 6 L  
0.OOEIOO 
O.OOE*OO 
3.72E-42 
3.76E-42 

T U d  Totd Mus T U d  Y 1 . s  
crar Y a s  h m w e d h s  Datnblladkl 

&chon L.mPIg1 Months (Wday) Y O U  ( W W )  

C-D 0 W E m  0 WE40 0 WEIOO 
D E  5 50E-41 6 70E-46 3 JOE-46 
E-F 5 28E-42 6 43E-47 3 17E-47 
SSOD 591E-41 7 2 0 ~ 4 6  3 55E-46 

TOTAL 119E-40 145E-45 7 17E-46 

2.25E-46 

. o.OOE+oo 

1.25E-45 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

a . 0  
3460.0 

CPC S C R W W G  CIaORffORY R M  C R m U  : 2.80E-02 (@I 

-560 
WPA 
Sa570 
m 5 7 5  

0.00EIOO YES 0.WEIOO YES 
O.WE*00 YES O.WE*00 YES 
O.WE400 YES 0.WErn YES 
1.07E-45 YES 4.ZZE-44 YES 

W 8 0  
PDAR 
51658 1 
516582 

O.WEIOO YES 0.WEIOO 
1.88E-46 YES 7.43E-44 
0.WE+00 YES O.WE*00 
0.00Em YES 0.WEIOO 

YES 
YES 
YES 
YES 
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CHEMICAL CHLOROFORM Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21E+00 4.44E + 00 2.22E+00 

1.1 1 E + 0 1  Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 0 2  9.11E+00 1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 O.OOE + 00 O.WE +00 1.67E-44 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 0.00E+00 0.00E+00 3.71 E-44 

Annual adsorbed contaminant quantity (9): O.00E + 00 0.00E+00 O.mE + 00 6.21 E-43 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1 TOE + 05 1.20E + 05 1.99E t 05 1.23E + 05 

2.78E+06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 O.00E + 00 0.00E+00 1.07E-45 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 0.00E+00 O.00E + 00 3.72E-42 

6.22E-41 Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.OOE + 00 O.00E t 00 6.22E-41 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E+00 8.69E+01 9.56E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E + 0 1  

ADS 0 R B E D 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 2.77E-45 0 .00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 2.20E-44 O.OOE + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 7.24E-44 0.00E+00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E+05 4.49E+05 . 3.68E + 05 

7.13E + 05 1.17E + 07 7.47E + 06 6.31E+06 

DISSOLVED : 

Q Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 1.88E-46 0 .00E+00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 3.76E-42 0.00E+00 O.00E + 00 

0.00E+W Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.24E-41 0.00E+00 

Annual dis. conta. qt @$&hVun%) (9): O.WE + 00 6.23E-41 0 .00E+00 O.OOE + 00 ' z - i ;  ; 



s1lr560 
WPA 
SA570 

m 7 5  

cone. Impl) Yna@) d nvldl IC0 FLtm -(MI Ids1 

2 9 8 ~ - 2 n  I ~ ~ - 2 7 3  1 7 0 E a  2WE-01 596E-278 

187E-279 635E-276 1 2 0 E a  509E-01 951E-280 QROUTO 0 0  
1 38E-278 7 76E-275 199E45  625E-01 861E-279 (p70CT 530 

OWE+OO OWE100 123E05  211E-01 OWHOO 530  
asTA7W57~Wp4) 

5iRcut25) 416.0 
OSTAlWRwt25l 454.0 

S1L680 
PDAR 
Sub541 
-82 

OROUT2 
PpSraeO 
OSTAEE(SOD1) 

*PADDY 
QGWAVG) 

OBOE100 O.WE100 4.34E+04 4.40E-02 0.WE100 
1.86E-278 3.72E-274 7 . 0 6 E a .  9.28E-01 1.738278 
6.72E-279 8.55E-275 4 . 4 9 E a  4.17E-01 2.80E-279 
O.WE+W O.WE+W 3.68E45 2.97E-01 O.WE+W 

C o r n b i r d s u b b n k ~  

scmm 
WPA h ab570 
d 5 7 5  
sub 580,PDAR. 581 h 582 

V* T d  VDcar  
W w r d  D h a h . d  WwkUmd.dr. 

Dh. CMC. (IWl) up.@) C M L I M # I  

2.98~-277 1.43E-273 8.60E-277 
9.3OE-279 8.40E-275 2.88E-278 
OXWIE100 O.WE100 O.WE+W 
1.03E-278 4.57E-274 2.88E-278 

C C  

E- E 
Max: 

DD 

YES 2.32E-275 YES 
1.87E-279 YES 1.87E-276 YES 

YES O.WE+W YES 
1.38E-275 

5.%E-275 1.72E-277 

5,968275 1.72E-277 
5.96E-275 1.72E-277 

5.96~-275 I . ~ z E - ~  

0.WE100 YES O.WE100 
1.86E-278 YES - 
6.72E-279 YES FUMfWM 
O.WE100 ' ,  YES O.WE+W 

C D  
D E  
E-F 
SSOD 

TOTAL 

YES 
YES 
YES 
YES 

206 25 2 - 347E-277 241E-275 
7 5  11 3 13 9 - 128E-277 109E-275 
06  1 4  1 0  I 1  - 162E-278 165E-276 

492 ###IYW# 246E-277 904E-276 

mm3kWm 

I , I 
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Cr0.S 
&ctmn 

000987 

T0t.l 10t.l Yn. l0t.l Y n a  
mass -.dm0 m . d h ?  

L O N k n g l g )  Moralla (Bldry) Y*W (srdry) 

Llu. Conr h P.ddy. Run a 0)llR (I@) 498E-275 

UU. Cmc. h M  (W) 523E-276 

C D  4 47E-272 5 4 5 ~ - 2 n  2 69E-277 

E-F 149E-273 182E-278 8 97E-279 
4 32E-278 SSOD 720E-273 

D E  1 WE-272 199E-277 9 82~-27a 

8 76E-278 

TOTAL 6 98E-272 8 50E-277 4 ~ ~ - 2 7 7  

Subbnn DnMhed O c d  Conc. n snnnrd tllMpn D n s h d  S c m d  Cmc.n Dcnmd 
cons. I@) 011 n CM4 lupnl ou CMC (MI Ou moyl(ugn) ou 



CHEMICAL METHYLENE CHLORIDE Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E + 0 2  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.60E-277 

Single storm adsorbed contaminant quantity Pxi (9): 8.04E-276 

Annual adsorbed contaminant quantity (9): 3.48E-274 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

2.98E-277 

1.43E-273 

6.21E-272 

Annual dis. conta. qt (based on runoff) (9): 2.34E-272 

SUBBASIN WPA SUBBASIN'SO SUBBASIN 575 

4.21E+00 4.44E+00 2.22E + 00 

9.11E+00 1.07E + 01 1.1 1 E+01 

5.23E-279 4.30E-278 O.OOE+OO 

2.2OE-278 1.91 E-277 O.00E + 00 

1.67E-277 1.72E-276 O.00E + 00 

1.23E + 05 1.20E + 05 1.99E + 05 

2.00E+06 3.34E+06 2.06E + 06 

1.87E-279 1.38E-278 O.OOE+ 00 

6.35E-276 

4.82E-275 

7.76E-275 

6.97E-274 

O.OOE+ 00 

O.00E + 00 

1 B6E-274 1.30E-273 O.OOE+ 00 

~~ _ _ _ _ ~  

SEDIMENT IN THE RUNOR. 

~~ ~~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E +00 

2.26E+01 

ADSORBED 

Single storm.adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity Pxi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

4.34E+04 

7.13E + 05 

Single storm dissolved contaminant c0nc.b (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

0.00E+00 

O.OOE+00 
V~CXj%,,U 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

O.00E + 00 

5.24E-278 

4.15E-277 

1.37E-276 

7.06E+05 

1.17E + 07 

1.86E-278 

3.72E-274 

1 .=E-273 

6.16E-273 

1.81 E-278 

1 S7E-276 

2.61 E-275 

4.49E + 05 

7.47E+06 

6.72E-279 

8.55E-275 

1.42E-273 

1.42E-273 

9.56E +00 

5.19E+01 

O.OOE+OO 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 
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C I  mi vr DF -Run 
Dndnd Dndnd Td.1VakmlU Dlbon c a r e m t o  

Cory (RWlI war(p) d R u d l  (a) F I I o r  -(MI 
sltl5M O W E m  OWE+OO 170E+05 ZWE-01 OWE400 

WPA OWEIOO OWEIOO lZOE+OS 509E-01 OWE* 
1 . 9 9 E a  6.25E-01 O.WH00 ~ 7 0 c T  

QsT17W57OWPA) I sllb570 O.WE+OO 0.00€+00 

--75 1 O.WE+OO O.OOE*OO 1.23€+05 2.11E-01 O.WH00 

Lmm Dadvpr 
(Cf.) 

OROUTO 00 

PDAR 
slb581 
slh5.32 

O.WE+W 
7.36E-42 
o.wE*oo 
0.00Ecoo 

V U  
w m . 6 . .  
Cm llpngl 

O.WE+OO 
0.WE40 
O.WE+W 
5.04E-40 

0.WEIOO O.OOE40 4 . 3 4 E a  4.40E-02 
7.93E-42 1.59E-37 7.06E+05 9.28E-01 
O.WE+OO 0.WE40 4.49E+05 4.17E-01 
O.OOE+OO 0.00EIOO 3.68€+05 2.97E-01 

IOROUTI 
l@75 
IQSTA7Y575) 

lOROUT2 

OSTAEE(SSOD1) 
@TAB0 canbhd S I d l b a h L O d h p  

Slbw 
WPA h s M 7 0  
w 7 5  
Slb580,PDAR. 581 a 582 

wPADDY 
O W A V G )  

V o * n r  Td. l  
W-ed 0is.oh.d 

Dir c a r  (my) Nu. (p) 

O.WE+OO O.WE+OO 
O.OOE+OO O.WE+W 
O.OOE+OO O.WE+W 
3.58E-42 1.59E-37 

gp(RartZ5, 4160 
OSTAlJO(RcuQ5) 4Y.@ 

C C  
D D  
€-E 
Max 

370.0 
OSTAtoo(Rax27) 378.0 

C D  20 6 25 2 0OOE+00 OWEIOO OWE+OO 
OWEIOO OOOEIOO D E  7 5  11 3 13 9 OOOE+OO OWEIOO OWE40 
000EIOO OOOEIOO E-F 0 6  1 4  1 0  1 1  174E-39 191E-42 194E-40 
3 52E-39 4 96E-40 SSOD 492 780E-38 855E-41 314E-39 
3 52E-39 4 96E-40 

TOTAL 7 98E-38 

ii: r % ( R c U l 3 )  406.0 378.0 

406.0 P-RunnDrrug. 

3460.0 mlq 111E*07 

Td.1 Vo*nr  d Rup(r 

Cnd Mud Rncr 

I 

T d d  Mus Loaha Per Vei l  

Arp Calc n P.ddyl Run d GMR (Wl 

A v p  Conr n GMR IW) 

5 04E-40 

530E-41 

Mu C a r  nP.ddylRm d CMR (W) 294E-39 

Mu tcnc. hCYR (Wy) 309E-40 

TOM Tdd Y u s  Td.1 Yn. 
Era. lla1 -.dm6 Dpb&*adn4 

Sedm Lolanglgl YDRm (W*) veil (Wd.vl 

C D  0 OOEIOO 0 OOEIOO 0 00EIOO 
D E  0 WE- 0 WE- 0 WEIOO 
E-F 5 WE-3.8 6 79E-43 3 35E-43 
SSOD 2 50E-36 3 04E-41 150E-41 

TOTAL 2 55E-36 3 11E-41 153E-41 

CPC sCR- SlVRENE R W  CRllERU : 2.8OE-01 l u g )  

ab560 0WE+00 YES O.WE+OO YES w580 
WPA O.WE+00 YES 0.WE+00 
Slb570 0.WEIOO YES 0 W E 4 0  
Slb575 O.WE+00 YES 0.00E+00 YES -582 

OWE+OO YES OWEIOO 
793E-42 YES 314E-39 
0WE+OO YES OOOEIOO 
0.WE+00 YES . OWEIOO 

YES 
YES 
YES 
YES 
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CHEMICAL: STYRENE Future 

SUBBASIN !560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE +OO 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+OO 

Annual adsorbed contaminant quantity (g): 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 0 5  

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

O.00E +00 

0.00E+OO 

O.OOE + 00 

SUBBASIN WPA SUBBASIN 570 

0.00E+00 

O.OOE + 00 

O.OOE + 00 

0.00E+00 

O.OOE+OO 

O.OOE + 00 

0.00E+00 

4.44E + 00 

1.07E+01 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

1 . W E + 0 5  

3.34E + 06 

0 . W E + 0 0  

O.00E + 00 

O.OOE+00 

0.00E+00 

SUBBASIN 575 

2.22E + 00 

1.1 1 E + 0 1  

O.OOE + 00 

O.OOE+00 

O.OOE + 00 

1.23E + 05 

2.06E + 06 

O.OOE + 00 

0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+OO 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E + 02 5.19E + 0 1  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 1 .12E-39 O.OOE + 00 O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.WE+ 00 8.86E-39 O.OOE+OO O.00E + 00 

0.00E+00 Annual adsorbed contaminant quantity (9): O.WE+00 2.92E-38 O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E+05 3.68E + 05 

7.13E+ 05 1.17E + 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 7.93E-42 0.OOE+00 O.OOE+W 

1.59E-37 O.OOE + 00 O.OOE + 00 

5.22E-37 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.WE+W 2.63E-36 O.OOE + 00 . O.OOE+00 
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Ce w V, OF C-Rm 
m b -  Dn- R..omd TddVo*n*  Dlllan Cmlc.b* Io S&on Dnchrpl 

cnnc (*I Ya.(g) d RUKU (dl F M o r  Vmban(mwl1 (dl1 

-0 136E49 653E-06 170E+05 ZWE-01 271E-10 

WPA OWE100 O W E 4 0  120E105 509E-01 OWHOO QROUTO 00 
-570 OWE100 OWE- 199E+05 625E-01 OWE+OO W 7 K T  530  

QSlA?o(57QWPAl 
-575 O W E 4 0  O W E 4 0  123E+05 211E-01 OOOE+OO 530 

s t l a  -c 
lc(.l 

@R&51 4160 
454 0 OSTAlJMRoUn5) 

31.0 
16 0 
76.0 

3 0  
196.0 
199.0 

406.0 
3460.0 

sub580 
PDAR 
-581 
SUfA2 

O.WE40 0 . 0 0 E a  4.34E44 4.40E-02 0.WHOO QROUTI 
5.11E-08 1.02E-03 7.06E+05 9.28E-01 4.74E-08 @75 
2.8OE-10 3.55E-06 4.49E+05 4.17E-01 1.17E-10 QSTA73575) 
1.19E-09 1.23E-05 3.68E#5 2.97E-01 3.52E-10 

' vo*nu Tow V o * r  
Combined m b n i n  Lo.dinp. weidsed DinDmd Wtigud.61 .  

Dir. C m r  Imwl) urn@) COns.(lapnS) 

sub560 1.36E-09 6.53E-06 7.55E-08 
WPA h d 5 7 0  O.WE40 O.WE40 O.WEIOO 
slb575 0.00E40 O.WE100 0.WE100 
sub 58O.PDAR. 581 h 582 2.34E-08 1.04E-03 1.25E-06 

2.43E-09 1.20E-09 
8.85E-10 4.36E-10 
4.54E49 2.24E-09 
Z.WE-07 9.86E-08 

QROUT2 
*STAB0 
QSTAEE(SS0D 1 ) 

*PADDY 
QGWAVG) 

I TOTAL 1 1.71E-02 2.08E-07 1.03E-07 

~~~ 

Y... IDpI 

**-I .*me1 
Cross section dU.em3c.h .BL.IIL.~ 

C C  2.71E-07 1.51E-08 
D D  2.71 E-07 1.51E-08 
E- E 2.3OE-05 1.23E-06 
Max: 2.3OE-05 1.23E-06 

On.( LI*mi RNU 

CPC SCREEULNG T E T R I C W L O R ~  R I M  CRmu : 3.70EaI IWIl 

~ ~~ ~~~ ~~ 

Cra. YdW.roL  YdW.roL XdW.roL Y d U . . o (  Y a m  YU.W COru 
&.ctlo" homs&wo horn WPA fmnlCllb575 hornullo m g  IMs10.dn0 PNCeIIWPnl 

s&5?0 I91 Wdyl 

C D  20.6 25.2 1.35E-06 1.47E-09 1.03E-07 
D E  7.5 11.3 13.9 4.90E-07 5.37E-10 4.58E-08 
E-F 0.6 1.4 1 .o 1.1 1.14E-05 1.25E-08 1.27E-06 
SSOD 49.2 510E-04 5.59E-07 2.05E-05 

TOTAL 5.24E-04 

T o u  Ya. Loadrq P U  vaaf 

-0 1.36E49 YES 9.85E-08 YES 
WPA O.WE+00 YES O.WE*OO 
-570 0.WE40 YES O.WE+W YES 
SA675 0.WE40 YES O.WE+W YES -582 

Cmc. in Plddy.Rm l M lWl 1.92EM 

yu c m .  in- lupm 2.02E-06 

0 . W E W  . YES 0 . W E a  
5.11E-08 YES 2.05E-05 
2.8OE-IO YES 2.80E-07 
1.19E-09 ' YES 1.19E-06 

G D  2.OOE-04 
D E  7.27E-05 
E-F 3.73E-04 
SSOD 1.64E-02 

YES 
YES 
YES 
YES 
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CHEMICAL: TETRACHLOROETHENE Future 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E + 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E + 01 l . l lE+Ol  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.55E-08 O.00E + 00 0.00E+00 0.00E+00 

Single storm adsorbed contaminant quantity PXi @): 7.07E-07 O.00E + 00 0.00E + 00 O.00E + 00 

Annual adsorbed contaminant quantity (9): 3.06E-05 O.OOE + 00 O.00E + 00 0.OOE+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E + 05 1.20E+05 1.99E + 05 1.23E + 05 

2.78E+06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.36E-09 O.OOE + 00 O.00E + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 6.53E-06 O.00E + 00 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 2.83E-04 O.00E + 00 0.00E+W O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 1.07E-04 0.00E+00 O.OOE + 00 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E +00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 2.74E-06 1.43E-08 5.98E-08 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 2.17E-05 1.24E-06 5.72E-07 

Annual adsorbed contaminant quantity (9): O.OOE + 00 7.15E-05 2.07E-05 1 .ME45 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 4.49E + 05 3.68E+05 

7.13E + 05 1.17E+07 7.47E+06 . 6.31 E+06 

DISSOLVED : * Single storm dissolved contaminant conc.Ce (mg/l): O.00E +00 5.11E-08 2.80E-10 1.19E-09 

Single storm dissolved contaminant quantity PQi (9): O.OOE+OO 1.02E-03 3.55E-06 1.23E-05 

Annual dis. cont$qtkbbsedbh sediment yield)(g): O.00E + 00 3.36E-03 5.91 E-05 3.19E-04 
, .,f 1 .- 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 1.69E-02 5.91 E-05 
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2.3oE-10 

4.67E-10 
o.WE+OO 

O.OOE*oo 

I 

ORDUTO 

QsTA7W570-WPA) 
@7OCT 

C-d S u M P h L o d h g S  

St1560 

WPA 
-70 

sllb575 

S&580 
PDAR 
Sh581 
-2 

5.55E-06 

3.12E-06 
O.WE+OO 

O.WE+OO 

O.WE+OO 
2.21 E-02 
O.WE*00 
8.18E-06 

1.15E-09 

9.18E-10 
O.WE+OO 

0.WE*00 

O.WE+OO 
l . l lE-06 
O.WE+OO 
7.E.E-10 

SUB560 
WPA L U 7 0  
sub575 
W 580,PDAR. 581 L 582 

W S C e  WdN ConSrnbdom 

P.ddy. Run 

u.. mm yU.W 

P.dbl lMlnwl  P.dq.nn(nytpl  
Urn. .rclim & m h  -I.DC.~ 

C C  3 45E-07 1.84E-08 
D D  3.45E-07 1.84E-08 
€-E 4.91E-04 2.63E-05 
Max 4.91E-04 2.63E-05 

0R.L Mhld RWN 

Avp C ~ L  in Pad* R m  .I GMR (uwll 7.WE-05 

7.39E-06 A v ~  Conc. in GMR ( W )  

1.70€+05 

1.20E*05 
1 

1.23E105 

4.34E44 
7.06E+05 
4.49E105 
3.68EM5 

3.45E-10 
O.WE+OO 
4.99E-07 

Lobo 10 (h Ond M d  W N  

1d.l Nus Loahg?.r Stam E d  I 2 days ) 

Y d U . r o l  lbc4U.voi  Nns Nu.- Csna Cr- YdU.vaL  Y d U . w L  
S e b m  tmn,w5w tmn, WPA huns&575 fIumuSa0 bamhw n a s w  P C . l I U w l n )  

L M I 0  (I) 1bld.Y) 

G O  20.6 25.2 1.93E-06 2.11E-09 1.47E-07 
D E  7.5 11.3 13.9 7.69E-07 8.42E-10 7.18E-08 
E-F 0.6 1.4 1.0 1.1 2.43E-04 2.67E-07 2.70E-05 
SSOD 49.2 1.09E-02 1.19E-05 4.37E-04 

TOTAL l . l lE-02 

1d.l Nns Lo- P N  Y . r  

l d d  l a d  N n s  ldd -8 

cm. yat Dambued h 6 Dnbmuednl 
-dim L D M p ( p )  Y d h s  (W-) Y. r  (Wd.Y) 

2.WE-01 

5.WE-01 
6.25E-01 

Z.llE-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

1d.I 
Dh.0h.d 
yat (p) 

5.55E06 
3.12E-06 
O.WE+OO 
2.2 1 E-02 

0 . W E ~  
1.03E-06 
0.- 
2%-10 

V W  
w- .d.. 
cmc. IIllphP) 

6.42E-08 
1.84E-08 
O.WE+OO 
2.67E-05 

QROUTl 
e 7 5  
QSTA75(575) 

@PADDY 
QGWAVG) 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

006.0 
3460.0 

WRwQ5i  4160 
QSTAlJO(RwQ51 454 0 

ap(RwQ7) 370 0 
QSTAlW(RoUn71 378 0 

W R W )  378 0 
QSTAlZO(Rwf3) 406 0 

G O  
uu conr in P.6dyr Run * GMR l u g )  4.10E-04 D E  1 E-F 

Cmc. in QllR I u M l  4.31E-05 SSOD 

2.03E-04 
7.66E-05 
7.79E-03 
3.48E-01 

2.47E-09 1.22E-09 
9.33E-10 4.WE-10 

4.24E-06 2.09E-06 
9.48E-06 , 4.68E-08 

I TOTAL I 356E-01 4.34E-06 2.14E-06 

CPC SCRWDIG TRRHLOROETW(ERMCRmRU: 2.5oE-01 lupn) 

-560 1.15E-09 YES 141E-07 YES 
WPA 9.18E-10 YES 141E-07 YES 
-570 0 W E m  YES 0 WE+OO YES 
w 5 7 5  OWE+OO YES 0 WE- YES 

O.WE*00 YES O.WE+OO YES 
l. l lE-06 YES 4.37E-04 YES 
O.WE+M) YES O.WE40 YES 
7.85E-10 YES 7.85E-07 YES 
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CHEMICAL: TWCHLOROETHENE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+OO 4.44E+00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.1 lE+ 00 1.07E+01 l . l lE+Ol  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.42E-08 4.89E-08 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quanttty PXi (9): 6.01 E-07 2.06E-07 O.OOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 2.60E-05 1 S6E-06 0.00E+00 O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E+06 2.00E + 06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 1.15E-09 9.18E-10 O.OOE + 00 O.OOE + 00 

Single storm dissolved Contaminant quantity PQi @): 5.55E-06 3.12E-06 0.00E+OO O.OOE + 00 

O.OOE+ 00 Annual dis. conta. qt (based on sediment yield)(g): 2.40E-04 2.37E-05 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 9.06E-05 5.20E-05 O.00E + 00 0.00E+00 

a 
SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E+ 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 

7.1 3E + 05 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (mg/l): O.WE + 00 

Single storm dissolved coltaminant quantity PQi (9): 

Annual dis. con?arqt (based on sediment yield)(g): 

O.OOE+OO 

O.OOE+00 
e; 6:’ Ck) 0 13 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 

5.93E-05 

4.70E-04 

1 S5E-03 

7.06E+05 

1.17E + 07 

1.11E-06 

2.21 E-02 

7.28E-02 

3.67E-01 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

4.49E +05 

7.47E + 06 

0.00E+00 

O.OOE+OO 

O.00E + 00 

O.OOE + 00 

3.96E-08 

3.79E-07 

9.79E-06 

. .  2.11E-04 

1.40E-04 
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-: ZCO(CHLOROPHEN0L 

C* ml V I  OF P-Rm 
DrU0h.d Drnomd loldVO*lla Dyua c - b t o  

Conc. (@I wm(p) daumlI(m r r t m  n a M n ( m p n 1  

OWE- OOOEIOO 170E105 2WE-01 OGUEIOO 

00OEIOO OWE*OO 120E+05 509E-01 OWEIOO 
OWE40 OWEIOO 1 9 9 E a  625E-01 OWEIOO 

OWE- OWE40 123E45 211E-01 OOOE+OO 

sIlb560 
WPA 
-70 

-75 

QRIm r-m 1 a- -w 
Ids) I (dm 

QROUTO 00 cp(RoUnS1 416C 

OSTA7D(57&WPA) 
cp7OCT 530 OSTAlJOTRoUa5) 454 0 

530 

W 
PDAR 
Sat1581 
Sib582 

O.WE+OO O.WE+OO 4.34E- 4.40E-02 O.WE+OO QROUTl 31.0 
2.42E-183 4.84E-179 7.06E45 9.28E-01 2.25E-183 e 7 5  16.0 
OBOE100 0.00EIOO 4.49E+05 4.17E-01 OOOE+W QSTA7S575) 76.0 
0.WEIOO O.WEIOO 3.68E+05 2.97E-01 O.OOH00 

WRnut27) 370 @ 
QSTAlWRoUa7) 378 0 

WRDUWI 378 c 
QSTAlZO(RcU3l 406 0 

Vo*n* 1d.l v o u  
Canbhed SIdJb.un Lo- W w e d  Dkwhed WeigWd.6.. 

Di.. Conc. (mpn) Yn.(p) C O K . ( ~ L l )  

Sub 560 O.WE100 O.WEIOO O.WE+OO 
WPA h -70 0.WEIOO 0.WEIOO O.WE+OO 
sLtl575 0.WEIOO 0.WEIOO O.WEIOO 
Sub 580,PDAR. 581 6 582 1.09E-183 4.84E-179 9.70E-182 

&lm.m .bL-h 

.rarnmWl .--P=Nwww 

0.00E40 O.WE+OO 
OWE400 0.WE100 
1.07E- 180 9.55E- 182 

Max 1.07E-180 9.55E-182 

QROUTP 3.0 
c p S T m  196.0 
QSTAEE(SSOD1) 199.0 

*PADDY 406.0 
(XjWAVG) 3460.0 

E r a s  ndu.roL Y d n . r o L  YdU. roL  % d U . r d  Mus Crprv 
&cbml tran- han W A  hum-75 hanourn b&ng n u t s l o r n o  PndIWl 

a -570 19) IWWl 

C D  206 25 2 0 W E W  OWE40 0WE+OO 
D E  75 11 3 13 9 000E+OO OWE40 OWE400 
E-F 0 6  14  1 0  1 1  #l?M#U# 5835184 59lE-182 
SSOD 492 #l?M#U# 26lE-182 956E-181 

TOTAL tl)rtlDIDIIDI 

Told Mass L-g Pn V u r  

C m ,  
W d m  

C D  
D E  
E-F 
SSOD 

Arg. Cmc. in P w  R m  d UIR IWI 

Avs Cmc. k GMR IWI 

1.548181 

1.62E- 182 

Totd Told Y n s  1d.l Yn. 
Yn. Dnmblledna -edn1 

LDldnp(p) Medm ( W W )  v.= lrnidly) 

0 WEIOO 0 WEIOO 0 00E40 
0 WEIOO 0 WE- 0 WE40 
170E-179 2 07E-184 102E-184 
761E-178 9 27E-183 4 57E-183 

Max. C a c .  hP.6dyr Rm I GYR IW) 

Yo. C w .  h QR luy) 

8.97E-181 

9.42E-182 

I TOTAL I 7.78E-178 947E-183 467E-183 

m560 
W P A  
Sub570 
-575 

0 WEIOO YES 0 WE* YES 
0 WEIOO YES 0 WE44 
0 WE- YES 0 WE- 
0 WE* YES 0 WE- YES 

0.00E400 YES 0.WEIOO 
2.42E-183 YES 
0.WEIOO YES O.WEIOO 
O.WE+OO YES O.WE+W 

YES 
YES 
YES 
YES 

I I 
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CHEMICAL: 2,4DICHLOROPHENOL Future 

SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E + 0 2  

SUBBASIN WPA 

4.21 E+OO 

9.11E+00 

4.44E+00 

1 .O7E + 0 1  

2.22E + 00 

l . l l E + O i  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contarninant quantity (9): O.OOE+ 00 

O.mE + 00 

O.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

O.OOE + 00 

OBOE + 00 

O.OOE+OO 

O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+ 05 

2.78E + 06 

1.20E + 05 

2.00E+06 

1.99E+05 

3.34E + 06 

1.23E + 05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.OOE+ 00 

0.00E+00 

0.00E+00 

O.00E + 00 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

0.00E+00 

O.OOE+00 

O.OOE + 00 

0.00E+00 

O.WE+oO 

0 .00E+W 

O.OOE+00 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E + 00 

2.26E+01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1.17E+01 

8.69E + 01 

3.33E + 02 

9.56E+00 

5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.mE + 00 

2.15E-181 

1.71 E-180 

5.62E-180 

O.OOE+ 00 

O.00E + 00 

O.WE + 00 

O.OOE+OO 

OBOE + 00 

O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E +05 

7.06E + 05 

1.17E+07 

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31 E + 0 6  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. ceg{$tQbkb& on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+OO 

O.OOE+00 

0.OOE+00 

2.42E-183 O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

0.00E+00 ' 

4.84E-179 

1.59E-178 

8.02E-178 

O.OOE + 00 

O.OOE + 00 
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Q(EyuL: ZCOINHROTOLUENE 

-570 OOOE+00 OWEIOO 

sub575 OWEIOO OOOEIOO 

SIIb580 0WE*00 OWEIOO 
PDAR 377E-25 754E-21 
M 5 8 1  OWEIOO OWE+W 
SIIb582 0WE+O0 OWEIOO 

Cmmbmmd Mb&- 

sub560 
WPA 6 d 7 0  
sm575 
M58OPDAR 5816582 

1.70E+05 2.OOE-01 

1.20E+05 5.09E-01 
1.99Em 6.25E-01 

1.23E45 2.11E-01 

4.34E104 4.40E-02 
7.06EN5 9.28E-01 
4.49E+05 4.17E-01 
3.68E105 2.97E-01 

Vo*nr  lC4d 
wei.#lt.d Dhromd 

Dp cmlr (-1 Ya. $) 

O.WE+OO O.WE+OO 
O.WEIOO 0.WE*00 
0.WEIOO 0.OOEIOO 
1.7OE-25 7.54821 

O.WE*OO I i 
0.OOEIOO QROUTO 
O . O O H 0 0  w 7 K T  

O S T A ~ S 7 W A I  
o.ooHo0 

0.0 a 4 R c o 3 1  416.C 
454.3 53.0 QSTAlUWRWfZ5) 

53.0 

OOOHOO QROUTl 370 0 
35OE-25 @75 
0 WECOO QSTA73575) 
0 OOHOO 

vDL.a, QROUT2 
wdgIud.6r. tpSTAB0 
cac. (IIIpILfl) OSTAEE(SSOD1) 199 0 

0 WE- 
OOOEIOO qpPAODY 
OWE400 OGMAIAVG) 111EMi  
2 55E-24 

mJ.1 uetion .IL-.h PL-h 

r.oarnn(upm .-uF-UwkOl 

0.00EM0 0.WEIOO 
0.WEM0 0.WEIOO 
1.67E-22 2.52E-24 

Max: 1.67E-22 2.52E-24 

Great Mumi Rner 

Crm. Y d W " d  Y d W. t o 1  Y ~ U . V O L  xo(u.ol YPS U S L ~ J I  c- 
t.dlon fmmM%a Ira W A  horn-575 horntllaa lomp Uunlohg P r d I W  

L Sub570 191 IW*l 

C D  20 6 25 2 OWE40 OOOEIOO OOOEIOO 
D E  7 5  11 3 13 9 OOOEIOO OWEIOO OOOEIOO 
E-F 0 6  1 4  1 0  1 1 8JOE-23 909E-26 921E-24 
SSOD 492 371E-21 407E-24 149E-22 

A"+ Conc. in P+ R u r  .I Ow (Uy) 240E-23 . 
Avc C a r  m UIR (Uy) 252E-24 I f 

140E-22 YU. Cam. mP+ R u r  d OYR (Uy) 

YU.  cor^. n Ow Id) 147E-23 S O D  

O.OOE+W 
O.OOE100 
2.65E-21 
1.19E-19 

O.OOEW 0.OOEIOO 
0.OOEIOO O.OOE100 
3.ME-26 1.59E-26 
1.44E-24 7.12E-25 

I TOTAL I 121E-19 1.48E-24 7.28E-25 

CPC SCREENING Z.&DI?dlROTOLLIENE RKK CRmRY : 1.JOE-02 (WI 

Sllb560 O W E m  YES 0 OOEIOO YES 
WPA OOOEIOO YES 0 WE- YES 
Sub570 O.OOE*00 YES 0 WE- YES 
-575 OWEIOO YES 0 OOEIOO YES 

0.OOEIOO YES 0.WE- 
3.77E-25 YES 149E-22 
0.WEIOO YES O.WEIOO 
0.WEIOO YES 000EIOO 

YES 
YES 
YES 
YES 

I I I 
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CHEMICAL: 2.4-DINITROTOLUENE Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+ 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.Q (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

OBOE+ 00 

O.OOE+00 

0.00E+00 

SUEBASIN WPA 

4.21 E+OO 

9.11E+00 

O.WE + 00 

O.00E + 00 

0.00E+00 

1.20E+ 05 

2.00E+06 

0.00E+00 

O.OOE + 00 

O.OOE + 00 

O.OOE+00 

SUBBASIN 570 

1.99E + 05 

3.34E + 06 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

SUBBASIN -5 

2.22E + 00 

l . l lE+Ol  

O.OOE + 00 

O.OOE + 00 

O.WE+OO 

1.23E + 05 

2.06E + 06 

O.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E + 00 

5.19E + 01 Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 5.67E-24 O.OOE + 00 O.OOE+OO 

Single storm adsorbed contaminant quantity PX (9): O.00E + 00 4.49E-23 O.OOE+ 00 O.00E + 00 

O.00E + 00 Annual adsorbed contaminant quantity (9): O.00E + 00 1.48E-22 O.00E + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E + 05 3.68E+05 

7.13E +05 1.17E + 07 7.47E+06 6.31 E+06 

DISSOLVED : 

e Single storm dissolved contaminant conc.(=e (mg/l): O.OOE+00 3.77E-25 O.00E + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 7.54E-21 O.00E +. W O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 2.48E-20 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (base 0.00E+00 1.25E-19 0:OOE + 00 0.00E+00 
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C. w V, OF P d d m h  
suulK DSr0lv.d Das0IV.d 1otdv-- - Dhmn tOnrdul0 

c m  (men) Ilnrtg) O C R d I c f l  FMDT m ( m g n )  

Sub560 OWEIOO 000E+00 170E-5 2WE-01 OWEIOO 

WPA OWEIOO OWE40 120E*05 509E-01 OWEIOO 
Si1570 OWEIOO OWE+OO 199E*05 625E-01 OWE- 

Sub575 0WE+00 OWEIOO 1 2 3 E m  211E-01 0 W E m  

- 
.Q=m c-=h=Lm OMn 

(rn) (rn) 

QROUTO 0 0  WRou125) 4160 
w7XT 530 QSTAlWRoUa5I 454 0 
QSTA7W7DWPA) 

53 0 

QROUTI 
w575 
QSTA7q5751 

OROUTZ 
=STAB0 
QSTAEE(SSO0 1 ) 

wPADDY 
QGWAVG) 

Sub580 
PDAR 
Sub581 
S&582 

SURFACE WATER WDEL RESULTS: 

0WE+00 OWE43  434E104 440E-02 OWE- 
863E-27 173E-22 7 0 6 E a  9ZBE-01 801E-27 
OWEIOO 0WE+00 4 4 9 E m  4 17E-01 OOOEIOO 
OWE+OO 0WE*00 368E45  297E-01 OWEM0 

Velum Told 
comb.ud-- WagNed Darolvd 

0lS.cmc (men) wars@) 

Sub 560 OWEM0 0WE+00 
WPA h -70 000EIOO 0WE+00 
swl575 OWEIOO 0WE+00 
Sub 580 PDAR 581 6 582 3 WE-27 1 73E-22 

A v g  Cons. a Padovr R m  1 GMR (Wl 

A v g  C m .  n GMR (ugrl) 

Max. Cmc. a Pod- Run a GMR (ugn) 
Max. Cons. h GMR (W) 

5 49E-25 

5 76E-26 

3 20E-24 
3 36E-25 

9 61 E-26 

101E-26 

u. S.d Cmc. n P.R. a GMR (m@cg) 

u. Sed C m .  n GMR I P.R. (rnwgl 

V o * m  
w*o..d.dr 
conc(ln@cg) 

OWEIOO 
OWEIOO 
OWEM0 
1 17E-25 

Cross 

SSOD 

TOTAL 

' C C  
D D  
E-E 
Max 

rmd Mass L&g P u  V . a  

T a d  Told I lnr  Told  M a r  
Mass Dambued n 6 IkrtIibu.d a 1 

Losdag 181 Months (Wdqy) vw (miday) 

0 WE400 0 WEIOO 0 WE- 
0 0 0 E m  0 W E 4 0  0 OOEIOO 
6 07E-23 7 39E-28 3 WE-28 
271E-21 3 JOE-26 163E-26 

2 77E-21 3 38E-26 167E-26 

C D  20 6 25 2 000EIOO 000EIOO OWEIOO 
0 WE* 0 WEIOO DE 7 5  11 3 13 9 0WE+00 OWEIOO OOOE+OO 

0 WE+W E- F 0 6  1 4  1 0  1 1 19OE-24 208E-27 2 11E-25 0 WEIOO 
3 83E-24 115E-25 S O D  49 2 8 49E-23 9 JOE-26 3 41E-24 
3 83E-24 115E-25 

TOTAL 8 68E-23 

Sub560 
WPA 
Sub570 
-75 

El Sub582 

OWE*OO YES 0 WEIOO YES 
OWE40 YES 0 W E 4 0  YES 
OWEIOO YES 0 WE- YES 
OWEIOO YES 0 WEIOO YES 

OWE40 YES 000E*00 
YES 341E-24 8 63E-27 

OOOE+OO YES 000EIOO 
OWE+W YES OWEIOO 

YES 
YES 
YES 
YES 

I I I 
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CHEMICAL: 2.6DINITROTOLUENE Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E + 02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

O.00E +00 

0.00E+00 

0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E +05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.OOE+OO 

0.00E+00 

0.00E+00 

O.OOE + 00 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21E+00 4.44E+00 2.22E+00 

9.11E+00 1.07E + 01 l . l lE+Oi  

O.00E + 00 OBOE + 00 O.OOE + 00 

0.00E+00 O.00E + 00 O.OOE + 00 

0.00E+00 O.OOE + 00 O.00E + 00 

1.20E + 05 1.99E + 05 1.23E + 05 

2.00E+06 3.34E+06 2.06E + 06 

O.00E + 00 O.OOE+OO O.00E + 00 

O.00E + 00 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 O.OOE+OO O.OOE + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.1 OE + 00 

2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity Pxi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.WE + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 4.34E + 04 

Annual runoff volume (cf): 7.13E+05 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

2.59E-25 

2.06E-24 

6 . n ~ - 2 4  

7.06E+ 05 

1.1 7E+07 

O.OOE+OO 

O.OOE +00 

O.OOE + 00 

4.49E + 05 

7.47E+06 

9.56E+00 

5.19E +01 

O.OOE + 00 

O.WE + 00 

O.00E + 00 

3.68E+05 

6.31 E+06 

DISSOLVED : 

0 Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 8.63E-27 O.00E + 00 O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 1.73E-22 O.OOE+OO O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 5.68E-22 O.00E + 00 ' O.OOE + 00 

0.00E+00 ool-+OO O.OOE+00 2.86E-21 
"15 8 %  i-q i.5 

Cn- "hdua l  dts. conta. qt (based on runoff) (9): 
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Ce CB V, OF P m R u  

Ruom6 Druomd T d d V o U n  Dllllon -canc.h*lo 

c m c  (mpn) Y n S ( p )  ol RIDDn (cr) F a o r  dAwsm I@) 
311E-04 150EIOO 170E+05 200E-01 622E-05 

000EIOO OWEIOO 1ME+05 509E-01 OOOEIOO 
OWE- 000EIOO 199E+05 625E-01 OWE+Oo 

000EIOO OOOEIOO 123E+05 2 llE-01 000EIOO 

PADWXRLNMSN 

Dnchrpc I Plrn bchrpt 
. .  . Q.Da 

Ids) (d.1 

4160 
454 0 

OROUTO 00 rp(Rah?5l 
cp70CT 
QSTA7D(SI&WPA) 

530 

cl€ncu.: ZCHLOROPHENOL 

0.00E+00 0.WEIOO 4.34E+04 4.40E-02 0.00EIOO 

0.00EIOO 0.00EIOO 4.49E+C5 4.17E-01 OOOEIOO 
0.00EIOO O.WE+OO 3.68E+05 2.97E-01 0.00EIOO 

0.WEIOO O.WE+OO 7.06E+05 9.28E-01 0.00EIOO 

~ 

St&60 
WPA 
Sub570 

m 7 5  

sub580 
PDAR 
sub581 
slb5a2 

OROUT1 

OSTA7y575) 
~ 5 7 5  

T d d  Vo* l .  
~ah.d wa%w.d.br. 

Dir C M C  (mpn) Y n s  (g) CMC. Imp) 

V o * n r  
Combhd subbainLaadingpr W.i#llWJ 

sub 560 J.llE-04 1.50EIOO 7.11E-03 
WPA 6 sub570 O.WE+W 0.00EIOO 0.00E100 
sub575 0.00EIOO 0.WEIOO 
sub 580.PDAR. 581 6 582 0.00E+00 ' :::E$ 0.WE+00 

OROUT2 
*STAB0 
QSTAEQSSDDl) 

*PADDY 
GGWAVG) 

370 C 

1990 

Told Vo*n* d RvnOn 

111E47 

SURFACE WATER YODa RESULTS 

C C  6 22E-02 142E-02 
D D  6 22E-02 142E-03 
E-E 6 22E-02 142E-03 
Max 6 22E-02 142E-03 

U.al Yunu Rwer 

Avo. Conc. tn P.6dyr Run a 01R lupn) 

Avo. Conc. n GMR (u@) 

4 77E-03 

501E-04 

25.2 
11.3 
1.4 

S O D  

~ 

309E-01 338E-04 235E-02 
13 9 112E-01 123E-04 105E-02 
1 0  1 1  899E-03 985E-06 998E-04 

492 OWE40 OWE40 OWE40 

C D  4.58E41 
YU. Cwc. in P.ddyr Run d GMR (upn) 5.20E-02 1 E- 1 1.67E-1 

1.33EIOO 
yu. cmc. in tan (W) 5.46E-03 SSOD 0.00E- 

5.57E-04 2.75E-04 
2.03E-04 1.WE-04 
1 .=Eo5 8.01E-06 
0.OOEIOO O.WE100 

I TOTAL I 638E4l  7 77504 3.83E-04 

CPC SCREEMNG Z S ~ O R O R O I K K  RISK CRITERIA : 1.8OE4l (uy) 

Sllb560 
WPA 
Sub570 
sub575 

3 11E-04 YES 2 26E-02 YES 
0 WE40 YES 0 WE40 
0 WEIOO YES 0 WE* 
0 WE40 YES 0 WEIOO YES 

OWE40 YES 000EIOO 
OWE400 YES OWE40 
0.OOEIOO YES OWEIOO 
O.WEIOO YES 0.00E100 

YES 
YES 
YES 
YES 

I I I 
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CHEMICAL 2-CHLOROPHENOL Future 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21 E+OO 4.44E+00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.1 lE+  00 1.07E+01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi @): 

Annual adsorbed contaminant quantity (9): 

7.1 1 E-03 

6.66E-02 

2.88E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

1.70E +05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.1 1E-04 

1.50E+00 

6.49E+01 

2.45E + 01 

O.OOE+ 00 

O.00E + 00 

O.OOE + 00 

1.20E + 05 

2.OOE+06 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

1.99E+05 

3.34E + 06 

O.OOE + 00 

O.00E + 00 

O.OOE + 00 

O.OOE+oO 

O.00E + 00 

O.00E + 00 

O.OOE + 00 

1.23E + 05 

2.06E+06 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

O.OOE+OO 

~ ~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 O.OOE + 00 O.OOE+OO O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+OO O.OOE + 00 O.OOE + 00 O.OOE + 00 

Annual adsorbed Contaminant quantity (9): O.OOE + 00 O.OOE + 00 OBOE + 00 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 4.49E+05 3.68E + 05 

7.13E +05 1.17E+07 7.47E+06 6.31E+06 

DISSOLVED,: 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+OO O.OOE+00 0.00E+00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+OO O.M)E + 00 O.00E + 00 . O.OOE+ 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 O.00E + 00 O.OOE+OO O.00E + 00 

Annual dis. co$f6h@ &@id on runoff) (9): O.OOE+OO O.OOE+00 0.00E+00 O.OOE + 00 
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. . .- 

0.0 
530 

.sa560 

WPA 
SU670 

sub575 

Stb580 
PDAR 
MI 
SldI582 

rplRaR25) 4160 
QSTAIJO(RoUn51 454 @ 

5 24E-26 2 52E-22 

0WE+OO OWE+OO 
OWEIOO 0WE+00 

OWE+OO O W E 4 0  

O W E 4 0  0WE+00 
0WE+00 OWEIOO 
OWEIOO 0WE+OO 
O W E 4 0  O W E 4 0  

434E+04 44OE-02 OWHoo 
706E+05 928E-01 000EIOO 
449E45  4 17E-01 O O O H M )  
JM)E+05 297E-01 OWEIOO 

VDlUrr loul v- 
wd#R.d Dk.0h.d WNgmdmdS. 

Dh. Cone. (mpn) Y n a  (9) Conc. ( Ipng) 

5 24E-26 2 52E-22 2 75E-23 
O00E+00 OWE@ OWEIOO 
OWE40 OWE40 OWH00 
OWE+OO 000EIOO O W E 4 0  

C-d a a b M L o h O .  

SI& 560 
WPA 6 rub570 
d 5 7 5  
sub580PDAR 5816582 

QROUTI 31 0 
e 7 5  160 
QSTA7Y575) 76 0 

QROUTZ 3 0  
P p S T r n  I96 0 
QSTAEE(SSOD1) 199 0 

*PADDY 406 0 
QGMA(AVG) 3460 0 

I.ZOE+OS 5.09E-01 0.00EIOO I QROUTO 

1.70E45 2.WE-01 - 1.05E-26 

Subbnm 

-560 
WPA 
Sub570 
sub575 

1.99EW5 6.25E-01 O.WH00 qp70CT 

1.23E*05 2.11E-01 0.00H00 
OSTA7Ol57WA) I 

h.=ohed Cmc m Lcn.r*d Subbnm Da.oh.d . C m n d  C m . n  Lcrmend 

CMC. (mpn) R* n CMA (upn) GI calx. I@) GI nuUlupn) GI 

524E-26 YES 381E-24 YES Slb580 OWEIOO YES OWE@ YES 
OOOE+W YES 0 WE+OO YES PDAR 0 W E m  YES 000E+00 YES 
OWEIOO YES 0 W E 4 0  YES sb58 1 0 W E m  YES OWEIOO YES 
0 0 0 E 4 0  YES 0 W E 4 4  YES sub582 OWEIOO YES OWEIOO YES 

C C  
D D  
E-E 
MaX 

105E-23 5.5OE-24 
105E-23 5 5OE-24 
105E-23 5 5OE-24 
105E-23 5 5OE-24 

C D  
D E  
E-F 
SSOD 

TOTAL 

Y d U . v o L  YolU.VoL 
from Cllb560 

5 20E-23 5 70E-26 3 96E-24 
1 89E-23 2 08E-26 1 77E-24 
151E-24 166527 168E-25 

492 OWEIOO OWEIOO OWE+00 

T d d  Y n s  L W  P U  Y * r  

Arp  CMC. m Pxldys Run GMR (upll) 8 03E-25 

Avp t o m .  m CYR (@I 8 44E-26 

YU CMC. br P+ Run d GMR Iuwll 

Yn. C a c .  n GMR (W) 

8 76E-24 

9 20E-25 

7.72E-21 
2.8 1 E-2 1 

9 39E-26 4 63E-26 
3 42E-26 169E-26 
2.74E-27 1.35E-27 
O.WEIOO O.ME+OO 
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CHEMICAL: 3,3'-DICHLOROBENZIDIN Future 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

9.36E + 00 

1.01 E + 0 2  

2.75E-23 

2.57E-22 

1.1 1 E-20 

1.70E + 05 

2.78E+06 

5.24E-26 

2.52E-22 

1.09E-20 

4.12E-21 

4.21 E+OO 

9.11E+00 

0.00E+00 

O.00E + 00 

O.OOE + 00 

0.00E+00 

O.00E + 00 

O.OOE + 00 

O.OOE+ 00 

4.44E+00 

1.07E+01 

0.00E+00 

O.OOE+M) 

O.00E + 00 

1.99E+05 

3.34E+06 

O.OOE +00 

O.OOE + 00 

O.00E + 00 

O.WE + 00 

2.22E+00 

1.1 1 E + 0 1  

0.00E+00 

O.OOE + 00 

0.00E+00 

1.23E + 05 

2.06E+06 

0.00E+00 

O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO O.00E + 00 O.OOE + 00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 O.OOE + 00 O.00E + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 O.OOE+OO O.OOE+OO O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E+05 4.49E + 05 

7.13E+05 1.1 7E + 0 7  7.47E +06 

3.68E + 0 5  

6.31 E + 0 6  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 O.00E + 00 O.00E + 00 O.OOE + 00 

Single storm dissolved co,n?aminant quantity PQi (9): O.OOE+00 ~ O.00E + 00 O.00E + 00 0.00E+00 

O.OOE + 00 0.00E+00 O.00E + 00 Annual dis. h a qt lbased on sediment yield)(g): O.OOE+00 
J e p . ~  .t 61 i j  

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.00E + 00 O.WE+W * O.OOE+00 
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O(0IIuL: CYETHYLPHENOL rmouI CTORIIYIATR COWROLS 

Ce POI V, DF P-Rm 

w e d  krmd T M d V M  Dula C o n c b * t o  

C a c .  (mpn) Yn.(p) d R d  (a) F a o r  +uMaa (my) 

441E-05 Z12E-01 170E+05 2WE-01 883E-06 

OWEIOO OWE+OO 120E*05 509E-01 OooE*oo 
OWEIOO OWEIOO 199E+05 625E-01 OWEIO 

813E-03 283E+01 123E+05 211E41 171E-03 

Slh560 

WPA 
-70 

-75 

-0 
PDAR 
SA581 
SILVX2 

ct- kchrpr I a- D n C r U O r  

(dsl Ids1 

QROUTO 00 WRan25) 416@ 

QSTA70(57&wPIl 
rp7OCT 530 QSTAlWRan25I 454 0 

530 

0.00EIOO O.WE*oo 4.34Em 4.40E-02 O.WE*oo 
4.93E-04 9.86EIOO 7.06EM5 9.28E-01 4.57E-04 
O.WE+OO 0.WEIOO 4.49E+05 4.17E-01 O.Wi3CO 
1.04E-01 1.OBE*O3 3.68E45 2.97E-01 3.08E-02 

QROUTl 
e 7 5  
QSTA75(575) 

I 
V o l m  lotd Vobnm 

Cmnbmed S&bahLo.dirg. w-.d m.0h.d w e i w e d h  

sub560 4.41E-05 Z.lZE-01 5.76E-04 
WPA h d 5 7 0  O.WE+OO 0.WEIOO 0.WEIOO 
am575 8.13E-03 Z.83E+01 1.08E-01 
SIlb 58O.PDAR. 581 h 582 2.46E-02 1.09E43 2.91E-01 

Dis Cmr (mgA) M n s  (I) cone. 

3%: r % R w G ? 7 l  

3 0  rp(RanJI 
1960 QSTAlZWRouOl 
199 0 

4060 
34600 anh(q 111E+07 

Pa&pRm- Totd Vohmm d R n O n  

OROUTZ 
tpSTA80 
QSTAEE(SSOD1) 

(PPADDY 
OGWAVG) 

~ 

SURFACE WATER Yow REIULTS: 

YU. Cmc. h Pa&p R m  .L GMR (Upn) 

YU. Conc. h W (@) 

202E+01 

2 12E- 

8 83E-03 115E-04 
171EIOO 229E-02 
2 42E+01 2 87E-01 

Max 2 42E+01 2 87E-01 

onl WanI Inn 

Arg C- n P+ Rm 1 GMR (@) 

Avp Cmc. h UIR (MI 

3 56E- 

3 74E-01 

G D  6 49EIOO 791E-05 3 90E-05 
D E  4 21E+02 5 13E-03 2 53E-03 
E-F 6 32E102 7 70E-03 3 80E-03 
SSOD Z69E*04 3 28E-01 162E-01 

TOTAL 280EM4 34lE-01 168E-01 

25.2 
11.3 
1.4 

SSOD 

4.38E-02 4.BOE-05 3.34E-03 
13.9 3.95EIOO 4.JJE-03 3.69E-01 
1.0 1.1 1.23E+01 1.34E-02 1.36E+00 

49.2 5.36E+02 5.88E-01 2.16E+01 

CPC SCREEUNG *yIET)(yLpHp(oL RISK CRITERIA : l.lOE+01 (upn) 

W560 
WPA 
sIlb570 
w 5 7 5  

4 41E-05 YES 4 41E-02 YES W580 
O.WE*O YES 0.00E*0@ 
O.WE+OO YES 0.WEIOO YES 
8.13E-03 YES 3.24E-01 YES -582 

0.00EIOO YES 0.00EIOO 
4.93E-04 YES 4.93E-01 
O.WE40 YES 0.WEIOO 
1.04E-01 NO 2.16E+01 

YES 
YES 
YES 
NO 

I I I 
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CHEMICAL CMETHYLPHENOL Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+OO 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E + 01 l . l l E + O l  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.76E-W O.00E + 00 O.OOE + 00 1.08E-01 

2.41 E-01 Single storm adsorbed contaminant quantity PXi (9): 5.39E-03 O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 2.33E-01 O.OOE + 00 O.OOE + 00 4.02E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E t 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.Q (mg/l): 4.41 E-05 O.WE+00 O.00E + 00 8.13E-03 

2.83E+01 4.73E +.02 a Single storm dissolved contaminant quantity PQi (9): 2.12E-01 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 9.20E+00 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 3.47E+00 O.OOE + 00 O.OOE + 00 4.73E t 02 

SUBBASIN 580 SUBBASIN PDPR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 6.19E-03 O.OOE + 00 1.23E +00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 4.91 E-02 0.00E+00 1.17E+01 

3.03E+02 Annual adsorbed contaminant quantity (9): O.OOE +00 1.62E-01 O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E +04 7.06E+05 4 .49€+05 3.68E + 05 

7.13E + 0 5  1.17E + 07 7.47E + 06 6.31 E + 0 6  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 4.93E-04 O.OOE + 00 1.04E-01 

Single storm dissolved contaminant quantity POI (9): 0.00E+00 . 9.86E+00 O.OOE + 00 . 1.08E+03 

Annual dis. mntaaaa>#n’sediment yield)(g): O.00E +00 3.25E+01 O.OOE + 00 2.79E+04 

Annual dis. conta. qt (based on runoff) (9): O.WE+OO 1.63E t 02 0 .00E+00 1.85E+04 
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!3B560 

WPA 
-70 

SU1575 

sllb5Bo 
PDAR 
Sk1581 
Sub582 

C I  Pai W DF PaddwRu, 

COK (mgrl) Y n S l P l  d R l m n  (a) F r t o r  -1WI 
Dir.dnd -Dn.h.d T b l l V D L m  - b * t O  - 

6.97E-03 3.35E401 1.70E+05 2.WE-01 l.39E-03 

0.00€+00 0.00E+00 1.20E405 5.09E-01 O.OCi3CCl 
O.WE*OO O.WE100 1.99E+05 6.25E-01 0.00E*Oo 

0.WE*00 0.00E+00 1.23~+05 Z.IIE-~I o.mHo0 

0.00E+00 0.00€+00 4.34E44 4.40E-02 0.WE*00 
O.WE400 0.00E100 7 . f f i E a  9.28E-01 0.00E*Oo 
0.WE+00 0.WE+00 4.49E+05 4.17E-01 O.ooE+OO 
0.00E400 0.00E+00 3.68E+05 2.97E-01 O.W€+CO 

QROUTI 

QSTA75(575) 
e375 

QROUTO 0 0  
m70CT 530 
QSrA70(57oWPAJ 

53.0 

31 0 pDIR&7\ 370 0 
16 0 QSTAlCCiRaN71 376 0 
760  1 

pDIRaR251 4160 
QSTAlJO(RaR25) 454 0 

V D L m  1d.l 
Combined SubLushLodmw WeigMed Dk.hed 

Db. Cmc. IWJ Yn. (DI 

sub 560 6.97E-03 3 . 3 5 ~ ~ 1  
WPA h d 5 7 0  0.WE+00 0.00€+00 
d 5 7 5  O.WE+W O.WE*OO 
Sllb 580,PDAR. 581 h 582 O.WE+OO O.WE+00 

A v u  Conc. in P.ddyr Rm .I GMR luwll 

Avg. Conc. in GMR IuM) 

1.07E-01 

1.1 2E-02 

V h  

nwdhd.dr. 
conc. l m g )  

O.WE+OO 
O.WE+00 
0.00E+00 

2.nEoz 

YU. Cmc. in P.ddy. Run i GMR luwll 

Yn. Cons. h GMR I&) 

I .16E+00 

1.22E-01 

SInirC. w i n  consabllions 

P.ddy. Ru, 

yu. md W.0d.l 

raq.Mtm paq.nnl-1 
Cross uctan a c - . m  h r - m  

C C  1.39E+W 5.53E-03 
D D  1.39EMO 5.53E-03 
E-E 1.39€+00 5.53E-03 
Max: 1.39E400 5.53E-03 

Wed YmIi RNU 

1.25E-02 6.15E-03 
4.54E-03 2.24E-03 
3.ME-04 1.79E-04 
0.00€+00 0.00E+00 

L o S d i l g l O I h O R I l Y l r n i  AQMn 

T b l l y p .  Loldq Per O L m  E- (2-I 

Y d W . r o l  YdW..OI Y n s  cpnv Cral YdW.rnL YdCd.Vol  
.emon tlunlIbw tlun W A  h a n l I b 5 7 5  tlunuaao hmp I m r l M n p  P r C & l W I  

-570 (01 lsM.rl 

C D  20.6 25.2 6.91E400 7.57E-03 5.27E-01 
D E  7.5 11.3 13.9 2.52E400 2.76E-03 2 35E-01 
E-F 0.6 1.4 1 .o 1.1 2.01E-01 2.21E-04 2.24E-02 
SSOD 49.2 O.WEM0 O.WE+00 OWE400 

TOTAL 9.63E+00 

Tc4d Yn. L o h p  P a  v.n 

I TOTAL I 1.43EM3 1.74E-02 8.57E-03 

tuwm 

CPC SCREENING C N l l R O I w H E  R M  CRIERtA : l.lOE+00 I@) 

DuIoked Screened Conc. n screened SubbPln D n s h e d  S c m d  Cow. n sc- 
C w .  (mgrl) ou( n GMA ou COnc.(mgn) R* mGMA (*) ou 

Sib560 
WPA 
W 5 7 0  
Sib575 

6.97E-03 NO 5.ffiE-01 YES Stl580 
O.OOE+W YES 0.00E+00 YES PDAR 
O.WE+W YES O.WElOO YES Sib581 
0 . W E G  YES 0.WE*00 YES -582 

O.WE100 YES O.WE100 
0.00E40 YES 0.WElOO 
O.WE100 YES O.WE*OO 
0.WE+00 YES 0.WE+00 

YES 
YES 
YES 
YES 
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Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+OO 4.44E + 00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 1.1 1E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi @): 

Annual adsorbed contaminant quantity (9): 

2.77E-02 

2.59E-01 

1.12E+01 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

6.97E-03 

3.35E+01 

1.45E+03 

5.48E + 02 

0.00E+00 

0.00E+00 

O.OOE + 00 

1.20E + 05 

2.00E + 06 

0. WE + 00 

0.00E+00 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

0.00E+00 

O.00E + 00 

1.99E + 05 

3.34E + 06 

OBOE+ 00 

0.00E+00 

0.00E+00 

O.WE +Oo 

O.OOE + 00 

O.00E + 00 

O.OOE+OO 

1.23E + 05 

2.06E + 06 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

O.OOE+OO 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.1 7E+01 3.33E+02 5.19E + 01 

ADSORBED: 

O.OOE + 00 O.OOE+OO Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO O.WE + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO O.OOE + 00 O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 O.OOE +00 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 7.06E +05 4.49E + 05 3.68E + 05 

7.13E+ 05 1.17E +07 7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): OBOE + 00 0.00E+00 O.OOE + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 O.00E + 00 0.00E+00 O.OOE + 00 

Annual d~@@&&@ased on sediment yield)(g): O.00E + 00 O.OOE + 00 0.00E+00 O.00E + 00 

O.00E + 00 Annual dis. conta. qt (based on runoff) (9): 
0.00E+80r(LDR 

O.00E + 00 O.OOE+OO 

. .  Page 3 



CIQUL: BENZO(A)ANlHRACENE - mrrrWn LT-ATOI CONTROLS 

FUVC 

Ce PPI V I  DF - R m  
Mbpn Da- - DMh.d T d d V O * n r  wan c a r b * t o  

sub560 440E-08 212E-04 170E+05 2WE-01 88OE-09 

WPA 107E-09 362E-06 120E+05 509E-01 543510  
-70 421E-09 237E-05 199E+05 625E-01 263E-09 

C o n C ( m y l  ya(Q) of a w n  Id) F-OI aaaM(mY)  
Ltta - DnmrQe I-.- - - bach.rgc 

(dl1 (as> 

OROUTO 00 pJ(RaiT251 416 0 
w 7 K T  53 0 9STAlWRoUn5) 454 0 

370.0 
378 0 

sub580 
PDAR 
Sub581 
Sub582 

sub575 I 1.29E-09 448E-06 1.23E+05 2.11E-01 2.71E-10 

0.00EW 0 .WEW 4.34€+04 4.40E-02 0.00E100 OROUT1 
3.40E-08 6.81E-04 7.06Et05 9.28E-01 3.16E-08 @75 
3.57E-02 4.5dE-05 4.49E- 4.17E-01 1.49- OSTA73575) 
3.lOE-11 3.23E-07 3.68Et05 2.97E-01 9 . 2 5 1 2  

V o * n *  M a l  Vohmn 
C h d  S u b b l . i n L O a h g 5  W w a d  Dnwlved W R @ I I M ~ ~ %  

Dia. CMC. (rnpn) Y a s  11) C m .  (-9) 

Sub560 4.40E-08 2.12E-W 2.86E-Oj 
WPA ti d570 3.03809 2.74E-05 2.07E-04 
sub575 1.29E-09 4.48E-06 8.64E-05 
Sub 580,PDAR. 581 ti 582 1.ME-08 7.26E-04 1.03E-03 

QROUT2 , 13Bo [ R W I  3780 
@STAB0 196.0 OSTAl2CiRW) 406.0 
OSTAEE(SSOD1) 

wPADDY 406.0 Pad#ysRm- 

OGWAVG) 3460.0 BPnIrn 1.1 1EM7 

TMal V o * N  d Ru&l 

6 TIE-03 
Max. Cmc. m P.ddy. Run 1 GMR (MI 136E-05 1 F: I 256E-03 

4 WE44  
Max. C m .  n GMR (&I 143E-06 S O D  114E-02 

C C  
DD 
E E  
Max 

8.24~-0a 4.06E-08 
3.11E-08 1.53E-08 
5.69E-09 2.81E-09 
1.39E-07 6 86E-08 

C D  20 6 25 2 505E-05 554E-08 385E-06 
8 8OE-06 571E-04 D E  7 5  11 3 13 9 1 96E-05 2 15E-08 1 83E-06 
8 8OE-06 571E-04 E-F 0 6  1 4  1 0  1 1  969E-06 106E-08 108E-06 
163E-05 103E-03 SSOD 492 357E-04 392E-07 1 44E-05 
163E-05 103E-03 

TOTAL 4 37E-04 

U.1 Mmm Rwer 

A r p  Conc n P a d m  R m  I( GMR (Upn) 3 09E-06 

324E-07 Avg Cmc n GMR luvll 

CPC SCREENING BEHZO(AUHTW(ACENE RISK CRmRU : 7.70E-03 (upn) 

Total Ya. LO* P U  v.lr 

T d d  T d d  b a s  1M.l  b a a  
cros, Ya. Dntnbucd n 6 I*rWUednl 
w m  Lolanp(g) Llndm (8ld.y) v*.r (W*) 

TOTAL 

000E+W YES 0WE+W 
340E-08 YES 144E-05 
357E-09 YES 357E-06 
3 1OE-11 YES 3lOE-08 

2.12E-02 2.58E-07 1.27E-07 

YES 
YES 
YES 
YES 

SA1560 
WPA 
Sub570 
Sub575 

Page 1 

440E-08 YES 3 75E-06 YES SIM80 
107E-09 YES 107E-06 YES PDAR 
421E-09 YES 3 75E-06 YES Sub58 1 
1 BE-09 YES 1 29E-06 YES SAI582 

001009 



CHEMICW BENZO(A)ANTHRACENE Future 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

2.22E+00 Single storm event sediment yield Y(S)e (tonne): 9.36E+OO 4.21 E+OO 4.44E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+00 1.07E+01 1.1 1 E+01 

ADSORBED 

8.64E-05 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.86E-03 6.71 E-05 2.92E-04 

Single storm adsorbed Contaminant quantity PXi (9): 2.67E-02 2.83E-04 1.30E-03 1.92E-04 

Annual adsorbed contaminant quantity (e): 1.16E+00 2.14E-03 1.16E-02 3.21 E-03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+ 05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E +06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.40E-08 1.07E-09 4.21 E49 1.29E-09 

Single storm dissolved contaminant quantity PQi (9): 2.12E-04 3.62E-06 2.37E-05 4.48E-06 

Annual dis. conta. qt (based on sediment yield)(g): 9.17E-03 2.75E-05 2.13E-04 7.48E-05 

Annual dis. conta. qt (based on runoff) (9): 3.46E-03 6.04E-05 3.98E-04 7.48E-05 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E + 00 

2.26E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOFF: 

~~ ~~ ~ 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

9.56E+00 8.69E+01 7.92E + 00 

1.17E + 01 3.33E+ 02 5.19E+01 

1.90E-06 2.15E-03 2.15E-04 

1.71 E-02 1.87E-02 1.82E-05 

5.62E-02 3.12E-01 4.69E-04 .. 

Single storm runoff volume (cf): 

Annual runoff volume (19): 

4.34E + 04 7.06E + 05 4.49E+05 3.68E + 05 

1 .17E + 07 7.47E+06 6.31 E+06 7.13E+05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+OO 3.40E-08 3.57E-09 3.10E-11 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 6.81E-04 4.54E-05 3.23E-07 

8.35E-06 Ann "%?&!&a. qt (based on sediment yield)(g): O.WE+00 2.24E-03 . 7.55E-04 
. ^  

Annual dis. conta. qt (based on runoff) (9): o.OOE+OO 1.13E-02 * 7.55E-04 5.54E-06 



CS w Vr OF ?8mpR1m 

conc (mpnl Y p l I g )  d R M n  (dl F a o r  - (mpn) 
- Dpsolred DU0h.d l I A d V D * n *  mmon CQIL-10-  

SU1564 ZUE-08 llZE-04 170E+05 ZWE-01 465E-09 

WPA 496E-10 169E-06 120E+05 509E-01 253.5-10 
M 7 0  l44E-09 810E-06 199E+05 625E-01 898E-IO 

e 7 5  490E-10 171E-06 123E+05 21lE-01 103E-10 

sm.ul /-stam - Domrpt 
Ids) Ids1 

QROUTO 00  @Rout251 4 i 6 @  
-70CT 530 OSTA130lRoUU5) 454 0 
QSTIIW57CLWPA) 

530 

QROUT2 

QSTAEE(SSOD1) 

(pPADDY 
QGWAVG) 

*STAB0 

sub580 
PDAR 
smai 
slm582 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

OWEIOO OWEM0 4 3 4 E W  440E-02 OWE44 
166E-08 332E-04 706E+05 928E-01 154E-08 
2 ~ 8 ~ - 0 9  3 0 3 ~ 4 5  449EM5 4 17E-01 994E-10 
142E-li 148E-07 368E+05 297E-01 421E-12 

-FACE WATER YODEL RESULTS I 

Vo*.nr ldd 
comb.*d SUbbnmLDhOr W.lphted k.0h.d 

Dp Conc 1 4 )  Yar(91 

sub 560 233E-08 112E-04 
WPA L -70 1oBE-09 978E-06 
SIB575 4SUE-10 17iE-06 
sub 580 PDAR 581 h 582 8 17509 362E-04 

VoL.lr 
W e . d r  
Carlmpng) 

360E-03 
176E-04 
787E45 
123503  

C D  3.53E-03 
W. Conc. in P d d p  Run d GMR tW) 1 i.32E-03 

2.36E-M 
ye Conc. in OUI (@I 7.12E-07 SSOD 5.70E-03 

6.78E-06 1 

C C  
D D  
E-E 
Max 

4.29E-08 2.12E-08 
I.6OE-08 7.9iE-09 
2.87E-09 1.41E-09 
6.94E-08 3 42E-08 

C D  20 6 25 2 255E-05 28OE-08 195E-06 
4 65E06 7 20E-M DE 7 5  1 1  3 139  9 74E-06 1 07E-08 9 1OE-07 
4 65E-06 7 2OE-04 E- F 0 6  1 4  1 0  1 1  481E-06 527809  534807 
8 12E-06 122E-03 SSOD 492  178E-04 195E-07 7 16E-06 
8 12E-06 1 PE-03 TOTAL 2 i8E-M 

On& Mud RNU 

Avg. C a r  m P.ddvr Run .I GMR IWI 155E-06 

Avg CMC m uCR(W) i62E-07 

l d d  Nus LmIbIa P u  v e l  

T d d  T d d  Mas. Told Uo. 
crmr M U S  h r W U d b l 6  hrWUednl 
S.dm L o h g ( p )  Yrmhs ( I b l d q )  Y e n  (Why) 

OWEM0 YES OWEIOO 
166E-08 YES 716E-06 
2.38E-09 YES 2.34E-06 
142E-11 YES 142E-08 

Subbnn Dnrohcd Screened Conc. m Scmemd Mlyl 

CMC. (my) cu n GW (upn) cu 

YES 
YES 
YES 
YES 

Dpsohed Sc-d C m ~ n  S C m n d  

conc. (mpn) ou( mGWlupn) cu 

1 I 

Page 1 

Slb560 
WPA 
-570 
-575 

001011 

233E-08 YES 189E-06 YES sub580 
496E-10 YES 4 96E-07 YES PDAR 
144E-09 YES 144E-06 YES W 8  1 
490E-10 YES 4 90E-07 YES Sub582 



CHEMICAL BENZO(A)PYRENE Future 
~~ ~ 

SUBBASIN 560 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+OO 

1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (e): 
Annual adsorbed contaminant quantity (9): 

3.60E-03 

3.37E-02 

1.46E+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

2.33E-08 

1.12E-04 

4.85E-03 

SUBBASIN WPA 

4.21 E+OO 

9.11E+00 

7.45E-05 

3.14E-04 

2.38E-03 

1.20E + 05 

2.00E + 06 

4.96E-10 

1.69E-06 

1.28E-05 

SUBBASIN 570 

4.44E+00 

1.07E +01 

2.37E-04 

1.05E-03 

9.47E-03 

1.99E + 05 

3.34E+06 

1 ME-09 

8.10E-06 

7.27E-05 

SUBBASIN 575 

2.22E + 00 

I . l lE+Oi  

7.87E-05 

1.75E-04 

2.92E-03 

1.23E + 05 

2.06E t 06 

4.90E-10 

1.71 E-06 

2.85E-05 

Annual dis. conta. qt (based on runoff) (9): 1.83E-03 2.81E-05 1.36E-04 2.85E-05 

SUBBASIN 580 SUBBASIN PDAFI SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 2.51E-03 3.43E-04 2.07E-06 

Single storm adsorbed contaminant quantity PXi (9): O.OOE +00 1.99E-02 2.98E-02 1.98E-05 

Annual adsorbed Contaminant quantity (9): O.OOE+OO 6.55E-02 4.96E-01 5.12E-04 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E +04 7.06E+05 4.49E + 05 3.68E +05 

7.13E +05 1.17E +07 7.47E + 06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 1.66E-08 2.38E-09 142E-11 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 3.32E-04 3.03E-05 1 .ME47 

Annual di&!&?a!$(kased on sediment yield)(g): 0.00E+00 1 B9E-03 5.04E-04 3.82E-06 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 5.50E-03 5.04E-04 2.53E-06 

Page 3 001012 



... 

3.62E-09 1.74E-05 1.70E+05 2.00E-01 ?.BE-10 

1.02E-10 3.47E-07 1.20E*05 5.WE-01 5.21E-11 
2.26E-10 1.27E-06 1 . 9 9 E 6  6.25E-01 1,41610 

6.33E-11 2.20E-07 1 . 2 3 E 6  2.11E-01 1.33611 

P r S m r R U r M S N  

9ROUTO 
@ 7 K T  
(m*10(5?NWAl 

-: BEFM(B)FLUORANlHENE 

53.0 

53.0 

SIlb560 

WPA 
sub570 

-575 

QSTAlJOIRW51 454.0 

-580 
PDAR 
-81 
-2 

O.WEIOO 0 . W W  4.34E+04 4.40E-02 O.WE* 
1.38E-09 2.75E-05 7.06E- 9.28E-01 1.28E-09 
5.44E-10 6.92E-06 4 . 4 9 E 6  4.17E-01 2.m-10 
2.54E-12 2.64E-08 3 . 6 8 E 6  2.97E-01 7 . S - 1 3  

9ROUT1 
@75 
9STA75(5751 

Vo*n* T d d  
Cmnbhed SubLUshLomg. w m . d  0b.h.d 

Di.. cmr (In@) wa.@) 

sub 560 3.62E-09 1.74E-05 
WPA L 6Llb570 1.79E-10 1.62E-06 

-575 6.33E-11 2.20E-07 
slrb 58O.PDAJ7.581 L 582 7.77E-10 3.44E-05 

V a  
w-.dr 
c m ( m p )  

Z.18E-03 
1.13E-04 
3.96E-05 
4.53E-04 

31.0 
16.0 
76.0 

c r a .  UMn 

C C  
D D  
€-E 
Max 

QROUTZ 3.0 
196.0 

9 S T A E ~ S O D l )  199.0 

MU.W yu. rm uou Y O l W r o l  YdW.VOl XdW.vaL Y d W v d  Ynr Mu.- Cwna 
aL-h -I-.I &cbon frmnsub5w h W A  frams&575 framLta80 lomp ons)o.Ollp P-CdIW) 
-nn(uyl ryq.nnl- a -578 (9) WWI 

C D  206 25 2 399E-06 438E-09 304E-07 
7 23E-07 4 36E-04 D E  7 5  11 3 I3 9 152E-06 167E-09 142E-07 
7 23E-07 4 36E-04 E-F 0 6  1 4  1 0  1 1  508E-07 557E-10 564E-08 
7 76E-07 4 52E-04 SSOD 492 169E-05 186E-08 681E-07 
7 76E-07 4 52E-04 TOTAL 2 3OE-05 

406.0 
3160.0 

ORd R N U  

(p (RW71 370 0 
QSTAIOO(Rart27) 378 0 

WRCW 378 c 
406 0 9STAIZO(RaNI 

1d.l Nma Loa&g P a  V u  

A r p  Cmc. m P- Rm d UIR (W) 

ALrp Conc m GMR (I@) 

171E-07 

179E-08 

Max Conc. n P d d w  Run d GMR tW) 

yn. cmc. n OYR lW) 

648E-07 

680E-04 

T d d  Told Y a S  l o l l  Y n r  
Cmsr W n s  D n t d . d h 8  Dntrblled m t 
I.m Lo.dnp(p) Momm (0ld.Y) V * U  (erday) 

C D  5 49E-04 6 69E-09 3 30E-09 
D E  2 05E-04 2 49E-09 123E-09 
E- F 2 WE-05 3 53510 174E-10 
SSOD 5 42E-04 6 60E-09 3 26E-09 

TOTAL 133E-03 161E-08 7 B E 4 9  

Subbum D n s h e d  Dcmnd cone. n Scmmd 
CMC. (mg)  ou el uu ou 

Slrb560 362E-09 YES 2 95E-07 YES 
WPA 102E-10 YES 102E-07 YES 
-570 226E-10 YES 2 26E-07 YES 
-575 633E-11 YES 6 33E-08 YES 

001013 

Sabbnn neu0Iv.d s c m r r d  c0nC.n &Inned 

c m .  Coy) 011 hWll(W) ou 

SIB580 OOOEIOO YES 000E+00 YES 
PDAR 1 38E-09 YES 681E-07 YES 
*%I 544E-10 YES 544E-07 YES 
-582 254E-12 YES 254E-09 YES 
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CHEMICAL: BENZO(B)FLUORANTHEN Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E+02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.18E-03 

2.04E-02 

8.84E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E +05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.62E-09 

1.74E-05 

7.54E-04 

2.84E-04 

SUBBASIN WPA 

4.21 E + 00 

9.11E+00 

5.98E-05 

2.52E-04 

1.91E-03 

1.20E + 05 

2.00E+06 

1.02E-10 

3.47E-07 

2.64E-06 

5.80E-06 

SUBBASIN 570 SUBBASIN 575 

2.22E +00 4.44E+00 

1.07E+01 1 .l 1 E+01 

1 ME-04 3.96E-05 

6.48E-04 8.78E-05 

5.82E-03 1.47E-03 

1.99E + 05 1.23E + 05 

3.34E+06 2.06E + 06 

6.33E-11 2.26E-10 

1.27E-06 

1.14E-05 a 2.20E-07 

3.68E-06 

2.13E-05 3.68E-06 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 3.33E + 02 5.19E + 01 

ADSORBED 

1.44E-06 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 8.09E-04 3.05E-04 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 6.41E-03 2.66E-02 1.38E-05 

Annual adsorbed contaminant quantity (9): O.OOE + 00 2.1 1 E-02 4.42E-01 3.57E-04 

SURFACE WATER RUNOff 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 

7.13E+05 1.17E +07 

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

a Single storm dissolved contaminant conc.Ce (mg/l): O.OOE + 00 1.38E-09 5.44E-10 2.54E-12 

2.64E-08 Single storm dissolved contaminant quantity PQI (9): O.OOE+ 00 2.75E-05 6.92E-06 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+W 9.06E-05 1.15E-04 6.83E-07 

Annual dis. conta!$$is&!&:unoff) (9): O.OOE+OO 4.56E-04 1.15E-04 0 0 1 O 3 4 E - 0 7  
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-70 

-0 
PDAR 
SA581 
W 2  

C. w V I  DF P c m w R m  
Dn0h.d Ds.omd T d -  oibsmfl c a r d r t o  - -  

cons (nwl) w a y s )  ol Rlmdl (dl rm0I -(m) (CIS) (d.1 
adon 

251E-07 121E-03 170EM5 2WE-01 501E-08 

OWEM0 OWE44  120EM5 509E-01 OOOE403 QROUTO 00 qp(Rout25) 416C 
195E48 llOE-04 1 9 9 E # 5  625E-01 l P E o S  w70CT 530 QSTAlWRout25l 454 0 

QSTA70(57MIVpA) 
657E-09 229E-05 123E+05 21lE-01 13SE-09 530 

O.WE+OO O.WE100 4.24E44 4.40E-02 O.WE*oo QROUTl 31.0 
1.74E-07 3.48E-03 7.06E+05 9.28E-01 1 . 6 2 3 7  e 7 5  16.0 
3.50E-08 4.45E-04 4 . 4 9 E 6  4.17E-01 1.46E-06 QSTA73575) 76.0 
9.16E-11 9.55E-07 3 . 6 8 E a  2.97E-01 2.72E-11 

V o l n r  TOW v- 
cornbi*d sIlbt.la L O l d n P .  w.ipn.d D0.h.d w-.d.. 

D i  Cons. (mpn) Y n s ( p )  cMlr(m#g) 

sub 560 2.5lE-07 1.21E-03 2.81E-01 
WPA & am570 1.22E-08 1.1OE-M 1.46E-02 
sub575 6.57E-09 2.29E-05 7.65E-03 
Sub 58O.PDAR. 581 & 582 8.86E-08 3.93E43 9.65E-02 

@Rout271 370 0 
QSTAlOO(RaRZ7) 378 0 

qp(R&I 378 0 
QSTAlmRar(3) 406.0 

QROUTZ 3.0 
@TAEO 196.0 
QSTAEE(SSOD1) 199.0 

wPADDY 406.0 
W W A V G )  5160.0 

cra. aretion 

C C  
D D  
E-E 
Max 

3.BoE-02 
YU. C m c .  in P w  R u r d  GUR (upn) 7.35E-05 I i! 1 1.43E-02 

2.56E-03 
YU. Cmc. h OYR lupn) 7.72E-06 S O D  6.19E-02 

~ ~~~~~ 

yU.W y.rW cra. YolW.Vol YdW..oL Y d W . r o l  9Ldhl.d Y n s  YU.W CQN 
. tLM.h . b r - h  sectam I m m M  han W A  hornLubs7I horntwo hvhw n r a s l o . a n g  P r C . l ( u p n  

r*M(w cwM(nrPlLp1 Eub570 (91 tu*) 

C D  20.6 25.2 2.76E-04 3.03E-07 2.10E-05 
5.01E-05 5.62E-02 D E  7.5 11.3 13.9 1.06E-04 1.16E-07 9.91E-06 
5.01E-05 5.62E-02 E-F 0.6 1.4 1 .o 1.1 5.22E-05 5.72E-08 5.80E-06 
8.8OE-05 9.59E-02 SSOD 49.2 1.93E-03 2.12E-06 7.77E-05 
8.80E-05 9.59E-02 TOTAL 2 37E-03 

4.63E-07 2.28E-07 
1.74E-07 8.58E-08 
3.llE-08 1.53E-08 
7.53E-07 3.71E-07 

W a d  RNW TMd Y n S  Lo- P I I  V n a  

1 g60 I 2.51E-07 YES 2 OSE-05 YES SUI580 
0.00EGO YES 0 WENO 

Sub570 1.95E-08 YES 1.95E-05 
sub575 657E-09 YES 6.57E-06 YES SUI582 

subbnln 

O.WE+W YES 0.WENO 
1.74E-07 YES 7.77E-05 
3.50E-08 YES 3.5OE-05 
9.16E-11 YES 9.16E-08 

Dn.0b.d SCIRmIed Cmc. n S C r m Y d  Wan Dn.ohed Sc-d Cmc.n 8- 
cmc. (I@) oul k GMA (W) out c m .  (+I out rnuu(upn) oul 

YES 
YES 
YES 
YES 
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CHEMICAL: BENZO(K)FLUORANTHEN Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+ 00 4.44E+00 2 .22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 0 2  9.11E+00 1.07E+01 t . l l E + O l  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.81 E-01 O.OOE + 00 2.34E-02 7.65E-03 

Single storm adsorbed contaminant quantity PXi (9): 2.63E+00 O.OOE + 00 1.04E-01 1.70E-02 

Annual adsorbed Contaminant quantity (9): 1.14E + 02 O.OOE + 00 9.32E-01 2.84E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

1.70E + 05 1.2OE+05 1.99E + 05 1.23E + 05 

2.78E+06 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.51 E-07 0.00E+00 1.95E-08 6.57E-09 

Single storm dissolved contaminant quantity PQi (9): 1.21E-03 O.OOE+ 00 1.10E-04 2.29E-05 

Annual dis. conta. qt (based on sediment yield)(g): 5.22E-02 O.OOE + 00 9.89E-04 3.83E-04 m 
Annual dis. conta. qt (based on runoff) (9): 1.97E-02 O.OOE + 00 1.85E-03 3.83E-04 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E +00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E+02 5.19E+ 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 1.91 E-01 3.66E-02 9.71 E-05 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 1.51E+ 00 3.18E +00 9.28E-04 

Annual adsorbed contaminant quantity (9): O.OOE + 00 4.98E + 00 5.28E + 01 2.40E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 4.49E + 05 3.68E+05 

7.13E + 05 1.17E+07 7.47E + 06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 1.74E-07 3.50E-08 9.16E-11 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 3.48E-03 4.45E-04 . 9.55E-07 

1.15E-02 7.40E-03 . . . 2.47E-05 Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 5.78E-02 7.40E-03 1.64E-05 

O.WE+W 

&?J&:rlu 
Page 3 
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BE- ALCOHOL U E n u m r m n a n s T o a n u r a c o w r a a s  P A D D Y S U U W ~  oo.01: 

F u t n  

SUM- Qnrohcd Ecmemed Cmc. m fcmnd 

Cmc. I-) n uu (upn) Du( 

I 

Subbnm RIsoIYed t c r r m d  Conc m Scremd 

COK. (mpn) OId rnorm(Upn) ou 

. .. 

189E-03 YES 137E-01 YES 
0 WE- YES 0 WEIOO Y E S  
0 WEIOO YES 0 WEIOO YES 
0 W E 4 0  Y E S  0 OOEIOO YES 

O.WE+OO 0.OOEGO 4.34EKld 4.40E-02 O.WH00 OROUT1 
7.53E-03 1.50EIO2 7.06E+05 9.28E-01 6.98E-03 @575 
O.WE+OO O.WE+OO 4.49E-5 4.17E-01 O.WE+OO OSTA7X575) 
O.WE+OO 0.00EMO 3.68EIO5 2.97E-01 0.00H00 

Slb550 
PDAR 
W 5 8 1  
-582 

V O h U  T o l d  V& OROUT2 
C-d W h L o m h n g s  wmmed Dn.0h.d wmgm.j.d.. @TAB0 

Da Cmc. (-1 Yn.(p) com.(nlmp) QSlAEE(SSOD1) 

sub560 189E-03 912E+00 386E-03 
WPA S -70 OWE400 O W E a  OWE+OO @PADDY 
sub575 OWE40  000E+OO OWE+OO OGWAVG) 
sllb 580.PDAR 581 b 582 339E-03 150EIO2 676E-03 

~~ ~ 

SURFACE WATER YODEL RESULTS 

h i r e  W d a  Consamtiom r toth. QnI ylnl rarn I 

3 79E-01 7 73E-04 
3 79E-01 7 73E-04 

Max 3 35EIO0 6 66E-03 
Fi Ili_ 666E-03 

Cnd Wmrd RNSI 

A"#. C m r  in P W  Run d twR lW) 

A"& Cone. m CMR (uvl) 

5 08E-01 

5 33E-02 

Lla Cmr. nP+ R u r  I GMR lW) 2 79EIOO 

25.2 
11.3 
1.4 

SSOD 

1 88E+OO 2 06E-03 1 43E-01 
13 9 684E-01 749E-04 639E-02 
10 1 I 171E*00 187E-03 190E-01 

492 7 4 0 E 4 1  8 11E-02 2 9 7 E m  

2 79E42 
101EIO2 

E-F 6 10EIO1 I M u C m c . h Q I R ( u g n )  293E-01 I S O D  I 237EIO3 

3.39E-03 1.67E-03 
1.24E-03 6.09E-04 
7.43E-04 3.66E-04 
Z.WE-02 1.42E-02 

sllb564 
WPA 
-570 
sllb575 

O W E m  YES 0WE+00 
753E-03 YES 2 9 8 E W  
OWE40  YES 0 0 0 E W  
OWE*OO YES OWEIOO 

YES 
YES 
YES 
YES 

001017 



CHEMICAL BENZYL ALCOHOL Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

3.86E-03 

3.62E-02 

1.57E + 00 

SURFACE WATER R U N O F  

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E + 05 

2.78E + 06 

SUBBASIN WPA 

4.21 E + 00 

9.11E+00 

0.00E+00 

0.00E+00 

O.00E + 00 

1.2OE+05 

2.00E + 06 

SUBBASIN 570 

4.44E + 00 

1.07E+01 

O.OOE+00 

O.00E + 00 

0.00E+00 

1.99E + 05 

3.34E+06 

SUBBASIN 575 

2.22E + 00 

l . l l E + O l  

0.00E+00 

0.00E+00 

O.00E + 00 

1.23E + 05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.89E-03 O.OOE+ 00 0.00E+00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 9.12E+00 O.00E + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 3.95E+02 O.OOE + 00 O.OOE + 00 

Annual.dis. conta. qt (based on runoff) (9): 1.49E + 02 O.OOE+OO O.OOE+ 00 0.00E+00 

O.OOE+OO O.00E + 00 I) 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE +bo 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 1 SOE-02 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 1.19E-01 0.00E+00 O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.00E + 00 3.91E-01 0.00E+00 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E + 05 3.68E + 05 

7.13E + 05 1.17E + 07 7.47E+06 6.31 E + 0 6  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): OBOE + 00 7.53E-03 O.OOE + 00 O.00E + 00 

Single storm dissolved contaminant quantity Poi (9): O.OOE+00 1.50E + 02 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 4.96E+02 O.00E + 00 O.WE + 00 

Annual dis. conta. qt (based o # % I & ) ~ & ~ ~ ~  OBOE + 00 2.49E + 03 0 . 0 0 E + ~ o 1 0 1 8 0 . 0 0 E +  00 
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CI wi V, OF P-Rm 
.--& b - d  Dnromd T d d V W  D*lta -CmC.h*tO 

cmc. (mpn) y m ( g )  d R w d l  (dl FL(m IIlMain(W) 

silb560 0.00€+00 0.WE100 1.70E& Z.WE-01 O.WE+W 

WPA 0.00E+00 O.WE100 1.20E105 5.09E-01 O.WH00 
sub570 7.89E-04 4.45E100 1.99E+05 6.25E-01 4.93- 

sub575 O.WE+00 0.WE+00 1.23E105 2.11E-01 O.OOHO0 

- -~-DDchspr -1- f l i l o n  . - DDChUW .. - .  alia - -  
Ids) I (C4.J 

QROUTO 0.0 pp(Rout25l 416.0 
w70CT 53.0 OSTAIJO(RoUn5) 454.0 
( 1 5 T A 7 0 ( 5 7 W A I  

53.0 

31 0 
16 0 
76 0 

3 0  
196.0 
199.0 

406 0 
3460 0 

sub580 
PDAR 
-81 
SA682 

Pp(Rout27i 370 0 
OSTAlW(RoUn71 378 @ 

cp(R-JW 3 i 8  0 
OSTA1201Rou0J 406 0 

0WE+00 0WE+00 434E+04 440502 OWHO0 QROVT1 
330E-04 660E100 706E*05 928E-01 307E-04 qp575 
000E+00 0WE+00 4 4 9 E m  4 17E-01 0 WHO0 QSTA7Y575J 
0 W E m  OWE+OO 368E#5  297E-01 OWE*oo 

C C  
D D  
E-E 
Max 

V0b.M T d J  vohmm 
CO* SUbbamlLOhg.  w m  DuIe4nd w m l d . 6 r  

DD Com.(m~nl Wald Cmr~mwl~g) 

sub 560 000E+00 OWE400 000E+00 
WPA & W 7 0  492E-04 445E+00 110E-02 
5-75 OWE100 000E+00 0 W E m  
Sub 580 PDAR 581 & 582 149E-04 660E+00 297E-03 

4 92E-01 110E-02 
4 92E-01 110E-02 
4 92E-01 110E-02 
4 92E-01 1 1OE-02 

QROUTZ 

QSTAEE(SSOD1) 

wPADDY 

(PSTABO 

QGWAVG) 

C D  
D E  
E- F 
SSOD 

TOTAL 

A v g  Conc. YI Padm Run al GMR IUM) 

A v u  Conc. n GMR IuPn) 

3 52E-02 

3 69E-03 

20 6 25 2 I 12E+00 123E-03 854E-02 
7 5  11 3 13 9 5 03E-01 5 51E-04 4 70E-02 
0 6  1 4  1 0  1 I 135E-01 148E-04 15OE-02 

492 325E+00 356E-03 131E-01 

5 01E+00 

W. Conc. in Padm R v ,  al GMR (dl 

fi Conc. h Qlll IUOnl 

4.11E-01 

4.32E-02 

Subbarn DDsdved Scntlyd Conc. n S c n r n d  Subbnm 

Cmc. (mpnJ 0111 n UU (UpnJ 0111 

4 77E+01 
2 14E+01 
5.33E+00 

SSOD 1 M E 4 2  

Dnscdved S-md C M C . ~  &nmd 

cmc. I@) W nUU(upn) 0111 

5.81E-04 2.87E-04 
2 61E-04 1.29E-04 
6.49E-05 3.ME-05 
1.27E-03 6.24E-04 

Sub560 
WPA 
Sub570 
Sub575 

I TOTAL I 178E+02 2 17E-03 1.07E-03 

OOOEIOO YES 0 WE100 YES Sub580 
000E+00 YES 0 WE- YES PDAR 
789E-04 NO 8 20E-02 NO Sub581 
0WE+OO YES 0 WELOO YES Sub582 

CPC SCREENING BIS12CHLOROIS0PRopRI ETHER R M  C R m R U  : 4.20802 luPn) 

O W E 4 0  YES 000E+00 
3 30E-04 NO 131E-01 
OWE+00 YES 0WE+00 
0WE+00 YES OWEIOO 

YES 
NO 
YES 
YES 
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CHEMICAL BIS(2CHLOROISOPROFV Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 

. ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 

Annual adsorbed contaminant quantity (g): OBOE + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.OOE+OO 

0.00E+00 

0.00E+OO 

O.OOE + 00 

SUBBASIN WPA 

4.21 E+OO 

9.1 1E+W 

0.00E+00 

O.OOE+ 00 

O.00E + 00 

1.20E + 05 

2.00E + 06 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

O.OOE +00 

SUBBASIN 570 

4.44E + 00 

1.07E+01 

1.76E-02 

7.81 E-02 

7.02E-01 

1.99E + 05 

3.34E + 06 

7.89E-04 

4.45E+00 

3.99E+01 

7.45E + 01 

SUBBASIN 575 

2.22E+00 

1.1 1 E+Ot 

O.OOE +00 

O.OOE+OO 

0.00E+00 

1.23E + 05 

2.06E + 06 

O.OOE + 00 

O.OOE + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E +00 

2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qf&&diok%?ebiment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.00E + 00 

O.OOE+W 

O.00E +00 

O.OOE+OO 

.+ 5, 3 y : 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 

1.17E + 01 

6.58E-03 

5.22E-02 

1.72E-01 

7.06E+05 

1.17E +07 

3.30E-04 

6.60E + 00 

2.18E + 01 

1.1 OE + 02 

8.69E+01 9.56E+00 

3.33E + 02 5.19E +01 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

4.49E + 05 3.68E + 05 

7.47E + 06 6.31 E+06 

O.OOE+OO O.OOE + 00 

O.OOE+ 00 O.OOE+00 

O.OOE + 00 O.OOE + 00 

. 0.~am20 O.00E + 00 



r 

C. ?a V, DF Paddwlv, 
udbon DU0k.d DU0k.d TOWVohmne w*an C o n r b t o  

c- (mpn) h a * @ )  d R I m m  ( C q  F e r n  aabanfmyr) 

Sib560 253824 122E-20 17OE+C5 2WE-01 506E-25 

WPA 258E-25 877E-22 1 2 0 E m  509E-01 131E-25 
-70 255E-25 1 M E 2 1  199E+C5 625E-01 159E-25 

SB575 270825  942E-22 123E+G5 211E-01 571E-26 

.- . 

alar oschrpc =.ha - Dnchrpt 
(ci51 

00 WRar1251 4160 
4% 0 

i 
I 

QROUTO 
w7KT 530 QSTA130(RDUaSI 
OSTA7W57owPA) 

-0 
PDAR 
-581 
-2 

O.WE+'X O.OOE+W 4.34EU34 440E-02 
7.28E-25 1.46E-20 7.06EM5 ' 9.28E-01 
3.01E-26 3.83E-22 419EM5 4.17E-01 
2.94826 3.06E-22 3.68EM5 2.97E-01 8.73E-27 

QSTAEE(SOD1) 

825E-20 

1.08E-20 

Combinsd S&buhLo- 

Sub560 
WPA 6 a(b570 
sb575 
Sub 58O.PDAR. 531 & 582 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

V O b  I d  
W w e d  0 i s s h . d  

Dh. Corn (mpll) Y... I& 

2.53E-24 1.22E-20 
2.56E-25 2.3ZE-21 
2.70E-25 9.42E-22 
3.44E-25 1.52E-20 

Crmr autinn & c o o ~ . m  aes.-m 
*aarMNOn *aarM(mpnDI 

5.06E-22 1.65E-20 
5.06E-22 1.65E-20 
5.06E-22 1.65E-20 

Max: 5.06E-22 1.65E-20 

wnml 

-560 
W P A  
-570 
-575 

G r d  yuni River 

DnMd ocmrrd C m .  n s c r n l n d  waul Dn- 5 m m e d  C m . n  l c m n d  

c m .  (mpn) W h WU (@I W c m  (my) W naMA(W) W 

253E-24 YES 2 37E-22 YES Sl&EO OWEcOO YES OWEM0 YES 
258E-25 YES 2 37E-22 YES PDAR 728E-25 YES 301E-22 YES 
255E-25 YES 2 37E-22 YES %581 301E-26 YES 301E-23 YES 
270E-25 YES 2 37E-22 YES SL632 294E-26 YES 294E-23 YES 

Era. %dbd.oL udn.voL Y d ( w . d  Y d W v d  Ynr yU.d.ly C g r u  
&ctlon frm- horn WPA lrornSW375 horntwo lamp m n a w  prceEluPr 

U 5 ? 0  (01 I W W  

3 WE-21 3 39E-24 2 36E-22 C D  20 6 25 2 
1 31E-21 143E-24 1 22E-22 D E  7 5  11 3 13 9 

E-F 0 6  1 4  1 0  1 1  283E-22 3 1OE-25 3 14E-23 
S O D  492 750E-21 822E-24 301E-22 

T e d  Y... L e  P n  Y e t  

AVE Conc. h Plddvr R v ,  .l UIR I@) 

IVP Conc. in UIR (uwl) 

9.76E-23 

1.OJE-23 

Max. c a c .  in P.ddy. Run .I WIR ("011) 

Mu. C m .  h M (I@) 

4.23E-22 

4.ME-23 

C D  
D E  
E-F 
S O D  

3.97E-19 
1.61 E-19 
1.88E-20 
2.43E-19 

4.83E-24 2.38E-24 
1.96E-24 9.64E-25 
2.29E-25 1.13E-25 
2.95E-24 1.46E-24 

I TOTAL I 8.19E-19 9.97E-24 4.92E-24 

CPC SCREDO(0 B I p l 2 m M w M ) - T E  R M  CRmu : 6.10E-01 (uy) 



CHEMICAL BIS(2-ETHYLHEXYL)PHTH Future 

SUBBASIN !SO SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E +01 1.1 1E401 

ADSORBED: 

9.07E-21 Single storm adsorbed contaminant conc. Cs(mg/kg): 8.25E-20 8.10E-21 8.91 E-21 

Single storm adsorbed contaminant quantity PXi (9): 7.72E-19 3.41E-20 3.96E-20 2.01 E-20 

Annual adsorbed contaminant quantity (9): 3.34E-17 2.59E-19 . 3.56E-19 3.36E-19 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E+06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.53E-24 2.58E-25 2.55E-25 2.70E-25 

Single storm dissolved contaminant quantity PQi (9): 1.22E-20 8.77E-22 1.44E-21 9.42E-22 

Annual dis. conta. qt (based on sediment yield)(g): 5.27E-19 6.66E-21 1.29E-20 1.57E-20 

1.57E-20 Annual dis. conta. qt (based on runoff) (9): 1.99E-19 1.46E-2@ 2.41 E-20 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed Contaminant conc. Cs(mg/kg): O.OOE+OO 2.30E-20 9.07E-22 8.74E-22 

Single storm adsorbed contaminant quantity PXi (9): OBOE+ 00 1.82E-19 7.89E-20 8.36E-21 

2.16E-19 Annual adsorbed contaminant quantity (9): O.OOE + 00 6.00E-19 1.31E-18 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 

7.13E + 05 1.17E+ 07 

4.49E + 05 3.68E +05 

7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE + 00 7.28E-25 3.01 E-26 2.94E-26 

Single storm dissolved contaminant quantity POI (9): O.OOE+00 1.46E-20 3.83E-22 3.06E-22 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 4.80E-20 6.37E-21 7.91E-21 

Annual dis. conta. qt @a ed on runoff) (9): 2 $0 (j 
6.37E-2 1 5.25E-21 O.00E + 00 2.41 E-19 

. .  . 
Page 3 001022 



c c  POI Vr DF R d q . R u l  
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qplRaRJI 378 0 
QSTA1201RaC3l 406 0 

Told vo..r* d R v p n  
PamyaRulnDmrgl 
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2.59E-05 1.46E-01 1.99E45 6.2sE-01 1.- 
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QSTA70(57&WPA) 

-FACE WATER NCaEL -TI: I 

197E-05 242E-02 4 3 4 E W  440E-02 868E-07 
4 14E-04 8 2 7 E 4 0  706EM-5 928E-01 384E-04 
0WE+00 OWE100 449E45  4 17501 O W E 4 0 3  
OWE100 OWE+W 368EM-5 297E-01 OWE- 

QROUT1 
W 7 5  
QSTA75(575) 

I 
V M U  T d d  vohm 

comb.rd S I b b l r m L o ~  welghtrd uusolwd W a n M m d d r  
Dn cons. (mpn) wlu(9) Conr(arpnP1 

m5M) OWE400 OWE100 OWE- 
WPA b sWf170 532E-05 481E-01 168E-02 
sub575 161E-05 562E-02 529E-03 
Sth 580 PDAR 581 8 582 187E-04 830EMO 577E-02 

O.WE100 YES 0 WE100 YES 
9.85E-05 YES 9.50E-03 
2.59E-05 YES 9.50E-03 
161E-05 YES 9.50E-03 YES 

OROUT2 

QSTAEE(SSOD1) 
*TAB0 

-PADDY 
QGWAVG) 

1.97E-05 YES 197E-02 
4.14E-04 YES 164E-01 
O.WE+00 YES 0 W E W  
OWE% YES O.M)E+OO 

C C  
D D  
E-E 
M U  

YES 
YES 
YES 
YES 

C D  20 6 25 2 121E-01 133E-04 923E-03 
5 32E-02 1 68E-02 D E  7 5  11 3 139 621E-02 681E-05 581E-03 
5 32E-02 168E-02 E-F 0 6  1 4  1 0  1 1  986E-02 lWE-04 109E-02 
185E-01 5 71 E-02 SSOD 492 408E+W 447E-03 lME-01  
1 85E-01 571E-02 TOTAL 4 36E40 
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Urd yml Rnn Told N u s  Loafhg P U  ve.r 

A"& C m .  in P8d6yr Ru, d GUR (upn) 2.81E-02 

Arp Conc. in Iuwll 2.95E-03 

Mu. Cons. in P.ddyl R m  d lugfl) 1.55E-01 

ytr Caw. h oI(R (Uy) 1.62E-02 

Told Totd Mu. Told YP. 
cmn Nu. m m d i n o  Disuunaedin1 
W m n  Loadhg(n) ymh (Wd.vl v e r  pb/*) 

C D  5.14E+W 6.26E-05 3.09E-05 
D E  3.14E100 3.82E-05 1.88E-05 
E-F 3.30E4a 4.02E-05 1.98E-05 
SSOD 1.31E+OZ 1.59E-03 7.84E-04 

TOTAL 142E42  1.73E-03 8.53E-04 



CHEMICAL CARBAZOLE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E+ 00 2.22E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01E+02 9.11E+00 1.07E+01 1.1 1E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+00 3.02E-02 8.70E-03 5.29E-03 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 1.27E-01 3.86E-02 1.17E-02 

Annual adsorbed contaminant quantity (9): 0.00E+00 9.65E-01 3.47E-01 1.96E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

1.70E + 05 1 .aE+05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E + 06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 9.85EU5 2.59E-05 1.61 E-05 

5.62E-02 Single storm dissolved contaminant quantity PQi (9): 0.00E+00 3.35E-01 1 ME-01 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 2.54E+00 1.31E+00 9.40E-01 

Annual dis. conta. qt (based on runoff) (9): O.OOE+00 5.58E+00 2.45E+00 9.40E-01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E + 01 9.56E+00 

5.19E+ 01 Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E + 01 3.33E +02 

ADS 0 R B E D 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.91E-03 1.28E-01 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 3.52E-02 1.01 E + 00 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 5.48E-01 3.33E + 00 0.00E+00 O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume [cf): 

4.34E + 04 7.06E +05 4.49E +05 ,3.68E + 05 

7.13E+05 1.17E +07 7.47E + 06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.97E-05 4.14E-04 O.OOE + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 2.42E-02 8.27E + 00 O.OOE + 00 O.WE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 3.T7E-01 2.73E+01 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 3.98E-01 1.37E + 02 O.OOE + 00 0.00E+00 
GP':alK.a )h:. 
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QEKIL: CHRYSENE 
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I I 
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CHEMICAL CHRYSENE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+ 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.1 1E+00 1.07E + 01 1.1 1E+ 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.91 E-02 5.23E-04 2.66E-03 8.76E-04 

Single storm adsorbed contaminant quantity Pxi (g): 2.72E-01 2.20E-03 1.18E-02 1.94E-03 

Annual adsorbed contaminant quantity (g): 1.18E+01 1.67E-02 1 D6E-01 3.25E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1.99E + 05 1.23E+ 05 

2.78E+06 2.00E + 06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.49E-07 8.32E-09 3.84E-08 1.30E-08 

Single storm dissolved contaminant quantity PQi (9): 2.16E-03 2.83E-05 2.17E-04 4.54E-05 

1.95E-03 7.59E-04 * Annual dis. conta. qt (based on sediment yield)(g): 9.35E-02 2.14E-04 

Annual dis. conta. qt (based on runoff) (9): 3.53E-02 4.71E-04 3.63E-03 7.59E-04 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

9.56E + 00 Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E + 00 8.69E+01 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 3.33E+02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 1.44502 1.66E-03 2.00E-05 

Single storm adsorbed contaminant quantity PX (9): O.OOE+OO 1.14E-01 1.45E-01 1.91 E-04 

Annual adsorbed contaminant quantity (9): O.OOE + 00 3.75E-01 2.41 E+ 00 4.94E-03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E + 05 3.68E + 05 

7.13E +05 1.17E+ 07 7.47E + 06 6.31E+06 

DISSOLVED : 

2.76E-08 3.27E-10 Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+00 2.27E-07 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 4.54E-03 3.51 E44 3.40E-06 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.50E-02 5.83E-03 8.79E-05 

Annual dis. c o p  ,,a% t. 1:. ' bBs&l . on runoff) (9): O.OOE + 00 7.53E-02 5.83E-03 5.83E-05 - Page 3 
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CHEMICAL DIBENZO(4H)ANTHRACE Future 

SUBBASIN SEO SUBBASIN WPA SUBBASIN -0 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 l . l lE+01  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.23E-03 O.OOE + 00 1.14E-04 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 5.83E-02 0.00E+00 5.06E-04 O.OOE+OO 

Annual adsorbed contaminant quantity (9): 2.52E + 00 0.00E+00 4.54E-03 O.OOE+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.23E + 05 1.70E + 05 1.20E+ 05 1.99E + 05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.12E-08 0.00E+00 7.09E-10 0.00E+00 

O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 8.58E-03 0.00E+00 3.59E-05 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 3.24E-03 O.OOE + 00 6.69E-05 O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 1.98E-04 0.00E+00 3.99E-06 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+ 00 

2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): OBOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E + 05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm d i s s o l v e ~ ~ ~ ~ ~ ~ ~ ~ t , ~ u a n t i t y  PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.00E + 00 

OBOE+ 00 

O.OOE+00 

0.WE+00 

,* . ''h 

SUBBASIN PDAR 

7.92E+00 

1.17E + 01 

4.49E-03 

3.56E-02 

1.17E-01 

7.06E+05 

1 . 1 7E + 07 

3.04E-08 

6.08E-04 

2.WE-03 

1.01 E-02 

SUBBASIN 581 SUBBASIN 582 

8.69E+01 9.56E+00 

3.33E + 02 5.19E+ 01 

8.74E-04 O.WE + 00 

7.60E-02 O.OOE+OO 

1.26E + 00 O.OOE + 00 

4.49E + 05 3.68E+05 

7.47E+06 6.31 E+06 

6.21 E-09 

7.89E-05 

O.OOE+ 00 1.31 E-03 

1 . 3 1 m 1 0 2 8  O.OOE+W 
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OWEM0 O W E 4 0  199E405 625E-01 OWHQO 

d Rrnon Iq FutoI SIAbnmllnpm CQK. (l9l) Yn8l l l  

OWEM0 OWEM0 123E+05 211E-01 OWHQO 

... I._. . 

luml Dackrp =- Dnmrpr 
(dr) Ids) 

QROUTO 0 0  qp(RarMI 4160 
- 7 K T  530 QSTAl30(Ralt?5l 454 0 
OSTA70(570WF'A) 

530 

.Idban 

slb560 
WPA 
.S&570 

s10575 

slb580 
PDAR 
Sub581 
-82 

O.WEM0 0.00E40 4.34E404 4.40E-02 0.WEM0 
(.WE-73 3.TIE-69 ?.06E+05 9.28E-01 1.75E-73 
O.WEM0 O.WE+00 4.49E+05 4.17E-01 O.WH00 
O.WEIOO O.WE+OO 3.68E#5 2.97E-01 0.- 

QROUTI 
e 7 5  
QSTA7Y575) 

V o * m  T d d  v& 
cmlbmd SUbbdnLohO. wmipned Dk.omd wdUlbd.br 

hr CMS. I l 9 l )  Ya.(Q) IUlSkpl 

Sllb560 6 8OE-74 3 27870 1 45E-70 
WPA h d 5 7 0  3 76873 3 39E-69 7 8OE-70 
sh575 O W E 4 0  OWE400 OWEM0 
Sub580PDAR 5818582 8 49E-74 3 TIE-69 1 TIE-70 

31.0 cp(R&Q?I 370 C 
378 0 16.0 OSTA100(RQla7) 

76.0 1 
QROUT2 3 0  WRoul3) 378 F 
e i T a e 0  196 0 QSTAlZOiRoUU) 406 0 
QSTAEE(SSOD1) 199 0 

Told v& d a m  
*PADDY 4060 PmddwRm- 

QGWAVG) 34600 Bnm(C0 111ElOi 

M L(lsnf Rwr 

E- F 0.6 
SSOD 

9.22E-70 1.01E-72 7.03E-71 
13.9 4.08E-70 4.47E-73 3.8lE-71 
1 .o 1.1 9.09E-71 9.96E-74 1.01E-71 

49.2 1.85E-69 2.03E-72 ?.ME-71 

1 TOTAL I 3 27E-69 

I 1d.l Yn. LDldhp Pel Year 

2.50E-72 

Ma& conc. in P* Run* GxR Iuy) 

Max. CON. b OUI (uy) 

3.14E-70 

3.29E-71 

4.62E-68 I iF 1 1.99E-68 
3.90E-69 

SSOD 5.92E-68 

5.63E-73 2.78E-73 
2.42E-73 1.19E-73 
4.75E-74 2.34E-74 
7.21E-73 3.56E-73 

I TOTAL 1 1.29E-67 1.57E-72 7.76E-73 

CPC SCREENING Rlu( CRmRU : l.SOE*Ol (4) 

SlLso  
WPA 
-570 
m 5 7 5  

6.8OE-74 YES 6.75E-71 YES Sllb580 
9.98E-73 YES 
0.00EXIO YES O.WEM0 
0 WE- YES O.WE+W YES Sltk562 

6.75E-71 ~ YES 
YES 1 EZl 1 OWE+OO YES 0.WEM0 

188E-73 YES 744E-71 
0WE+00 YES O W E 4 0  
OWE+W YES O W E 4 0  

YES 
YES 
YES 
YES 

I I I 
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CHEMICAL: DIBENZOFURAN Future 
~ ~~~~ 

SEDIMENT IN THE RUNOFF. 

SUBBASIN 560 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

1.45E-70 

1.36E-69 

5.89E-68 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (d): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi @): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

6.80E-74 

3.27E-70 

1.42E-68 

5.34E-69 

SUBBASIN WF'A SUBBASIN 5m 

4.21 E+OO 4.44E+00 

9.1 1E+W 1.07E+01 

2.07E-69 O.OOE+OO 

8.73E-69 0.00E+00 

6.62E-68 0.00E+00 

1.20E+ 05 1.99E + 05 

2.00E+06 3.34E+06 

9.98E-73 0.00E+00 

3.39E-69 O.WE + 00 

2.57E-68 0.00E+00 

5.66E-68 O.00E + 00 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

0.00E+00 

O.OOE + 00 

0.00E+00 

1.23E + 05 

2.06E + 06 

O.OOE+ 00 

O.00E + 00 

SUBBASIN 582 SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E + 00 8.69E +01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED 

O.00E + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 3.93E-70 O.OOE + 00 

Single storm adsorbed contaminant quantity PXJ (9): 0.00E+00 3.12E-69 O.WE +00 O.OOE+ 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 1.03E-68 O.OOE + 00 O.WE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.49E +05 3.68E+05 4.34E + 04 7.06E+ 05 

7.13E +05 1.17E+07 7.47E+06 6.31E+06 

DISSOLVED 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 ' 1.88E-73 O.OOE +00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 3.77E-69 O.OOE + 00 O.WE+OO 

Annual dis. conta. qt (based o&sediw$iield)(g): O.WE +00 1.24E-68 O.mE + 00 O.00E +00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 6.24E-68 O.OOE + 00 O.OOE+OO 

k.&Uh 
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sub580 000EXK) OWE40 434E404 440E-02 0 0 0 ~  
PDAR 642E-27 128E-22 706E4Q5 928E-01 596E-27 
-581 000EWO OWE- 4 4 9 E a  417E-01 000!300 
Sub582 000E+00 OWEM0 368E+05 297E-01 OWE* 

canb.ud m L o h p .  Wu#M.d Rrrohd wel#ualad& 

Sub560 OWE- OWEMJO oooE+oo 

VObJnN TOW V a  

Dlr.caK (lan) -a$) Conr(lllpng) 

WPA h nb570 OWE- OWE- OWE+oo 
Stb575 OWE400 OWEIOO OWE- 
Sub 580 PDAR 581 h 582 2 WE-27 1 ZBE-P 2 76E-23 

C C  
D D  
E-E 
Max 

QROUT 1 

QSTA75(575) 

QROUTZ 

QSTAEE(SSOD1) 

-PADDY 

-575 

QGWAVG) 

C D  206 25 2 0WE*00 OWE- OWE- 
OWEIOO 0 W E W  D E  7 5  11 3 13 9 0WE+00 OWE400 OOOEIOO 
O W E W  0WE+00 E-F 0 6  14 10  I 1  141E-24 155E-27 157E-25 
2 BSE-24 2 72E-23 SSOD 492 632E-23 692E-26 254E-24 
2 85E-24 2 72E-23 

TOTAL 6 46E-23 

31.0 
16.0 
76.0 

3.0 
146.0 
199.0 

406.0 
3460.0 

Gred  mum^ Rwrr TMd Y a s  L- Per V ~ l r  

Avp. CMC. tn P.6dy. Run d WIR (W) 4 WE25 

A v s  Cmc. m UW (Upn) 429E-26 

Max. Cmc. n P.ddy. R m  at WIR (W) 

Ya Cmc. h QR (W) 

2XE-24 

2ME-25 

CPC SCREENING nE(EuCwL0ROBuIADENE RISK CRITERIA : 2.3OE-02 ('JWl) 

TMd TMd Y n a  Told Maas 
CrD., Yn. Dnmbu.d n 6 -.dhl 
Seem Lo.Qng(g) Y-h. ( W W )  v.r (srdyl 

G O  0 WE40 0 WEm 0 WEM0 
D E  0 00E- 0 WE- 0 WE+W 
E-F 4 52E-23 5 ME28 2 71E-28 
SSOD 2 ME-21 2 46E-26 12lE-26 

Sub560 0OOE*00 YES 0 WE- YES 
WPA 000EIO0 YES 0 WE- 
Stb570 OWE- YES 0 WE- 
W575 OWE- YES 0 WE- YES 

O.WE+00 YES O.WEIOO 
6.42E-27 YES 2.54E-24 
O.WE*OO YES 0.WE100 
0.OOE- YES O.WE+OO 

YES 
YES 
YES 
YES 
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CHEMICAL HEXACHLOROBUTADIEN Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant q u a n t i  PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + OS 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+ 00 

SUBBASIN WPA 

4.21 E+ 00 

9.1 1E+W 

0.00E+W 

O.OOE+ 00 

O.OOE+00 

I 

1.20E+ 05 

2.00E+06 

O.OOE+W 

O.WE+OO 

0.00E+00 

O.OOE + 00 

SUBBASIN 570 

4.44E+ 00 

1.07E + 01 

O.00E + 00 

O.OOE+00 

0.00E+00 

1.99E + 05 

3.34E+06 

O.WE + 00 

O.OOE+ 00 

O.OOE + 00 

O.OOE+ 00 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

O.00E + 00 

O.00E + 00 

O.OOE + 00 

1.23E + OS 

2.06E+06 

O.00E + 00 

O.OOE + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E +00 

2.26E + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

0.00E+00 

O.OOE+OO 

O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf):  

4.34E + 04 

7.13E +OS 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

O.00E +00 

O.OOE +00 

0.00E+00 

0.00E+00 

SUBBASIN PDAR 

7.92E + 00 

1.17E+01 

6.12E-23 

4.85E-22 

1.60E-21 

7.06E +OS 

1.17E + 07 

6.42E-27 

1.28E-22 

4.23E-22 

2.13E-21 

SUBBASIN 581 

O.OOE+OO 

O.OOE +00 

O.OOE + 00 

4.49E + 05 

7.47E+06 

O.OOE+OC. , ' 

O.00E + 00 

O.OOE + 00 

0.00E+00 

SUBBASIN 582 

9.56E + 00 

5.19E +01 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

3.68E+ 05 

6.31 E+ 06 

OBOE + 00 

OBOE + 00 

Page 3 001032 



Eat660 
W A  
Eat670 

Sub575 

SA580 
PDAR 
Sub561 
Sub582 

QROUTl 
-575 
QSTA75(575) 

Ct w vl o c -  PI#yaRrn 
& b b a h o i s s o h d  -ed l O m V o * n r  D16ar- C Q l r b t O  

4.51E-10 2.17E-06 1 . 7 0 E 6  2.WE-01 9.03E-11 

7.79E-12 2.65E-08 1 2 0 E 6  5.09E-01 3.97812 
2.49811 1.40E-07 1 . 9 9 E 6  6.25E-01 1.55E-11 

1.08E-11 3.78E-08 1.23E+05 2.11E-01 2.29E-12 

0.00E400 O.WE400 4.34E+04 4.40E-02 O.oOE+oo 
3.53E-10 7.07E-06 7.06E105 9.28E-01 3.28E-10 
1.03E-10 1.JOE-06 4 . 4 9 E 6  4.17E-01 4.28E-11 
2.36E-13 2.46E-09 3 . 6 8 E 6  2.97E-01 7.01E-14 

C m L  (-I Y.nl0)  o( R W n  (dl F I t m  Wbaainilapn) 

QROUT2 
SpSTA80 
OSTAEE(SSOD1) 

Cornbb*d &munll . Lwdinga 

ab560 
WPA h d 6 7 0  
sm575 
Slb 5Bo.PDAR. 581 h 582 

@PADDY 
M W A V G )  

V D l u n  Tad VDLnr 
wS3gu.d Dh- w*ed.br 

Da. C m L  (4) U n a  (a) Conc. lnwkg) 

4.5lE-10 2.17E-N 3.34E-03 
1.85E-11 1.67E-07 1.43E-04 
1.08E-11 3.78E48 8.33E-05 
1.89E-10 8.37E-06 1.35E-03 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

CrO.1 section 

C C  
D D  
E-E 
MIIX: 

q4RnLQS) 116C 
454 0 OSTAlJWRnLQ5I 

YdW.roL X d W . w l  Y n a  Y.rw C p r u  Y e4 w. Val. yu.W yu. mtu cm. Xo(W..DL 
W e - . h  &'-h &c(m t r o m ~ w o  ha WPA h a w 5 7 5  hUnRrt0 IMIhlg ln8sskuhg WCdIupnl 
.*Mtwl .*nn(npnp) L -570 (01 WdaYl 

C-D 20.6 25.2 4.90E-07 5.37E-10 3.73E-08 
9.03E-08 6.69E-04 D E  7.5 11.3 13.9 1.87E-07 2.05E-10 1.75E-08 
9.03E-08 6.69E-04 E-F 0.6 1.4 1.0 1.1 1.08E-07 1.18E-10 1.ME-08 
1.87E-07 1.34E-03 SSOD 49.2 412E-06 4.51E-09 1.66E-07 
1.87E-07 1.34E-03 TOTAL 4.90E-06 

WRnLQ7) 370.C 
OSTAlWRnLQ7) 378 0 

W R a W )  378 0 
QSTAlm(RaW) 406.0 

CRlt W Wirer To(& Ynr Lo- Pn Vwm 

Avg. Cmc. k P+ Run .I CYR (WI 

Arp  C m c .  k UltR (MI 

3.42E-08 

3.59E-09 

Mu. Cmc. k Pld6yl R m  al OUR 1.56E-07 

y . r C O K i n C Y R l u p n I  1.64E-08 SSOD 

6.82E-05 
2.55E-05 
5.03E-06 
1.32E-04 

8.JOE-10 4.09E-10 
3.1 1E-10 1 .=E- 10 
6.13E-11 3.02E-11 
1.6OE-09 7.91E-10 

I TOTAL I 231E-04 2.81E-09 1.38E-09 

-560 451E-10 YES 3 =E48 YES 
WPA 779E-12 YES 7 79E-09 YES 
-570 249E-11 YES 2 49E-08 YES 
Sub575 108E-11 YES 1 O8E-08 YES 

O.WE100 YES O.DOE+W 
3.53E-10 YES 1.ffiE-07 
1.03E-10 YES 1.03E-07 
2.36E-13 YES 2.36E-10 

YES 
YES 
YES 
YES 

I I I 
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CHEMICAL: INDENO(1,2,3-CD)PYREN Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

2.22E +00 Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+ 00 4.44E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+01 1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.34E-03 5.60E-05 1 SE-04 8.33 E-05 

Single storm adsorbed contaminant quantity PXi (9): 3.13E-02 2.36E-04 8.70E-04 1.85E-04 

Annual adsorbed contaminant quantity (9): 1.35E+00 1.79E-03 7.81 E-03 3.09E-03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

1.70E+05 1.20E+05 1.99E + 05 1.23E + 05 

2.78E+06 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

1.08E-11 2.49E-11 Single storm dissolved contaminant conc.Ce (mg/l): 4.51 E-10 7.79E-12 

Single storm dissolved contaminant quantity PQi (g): 2.17E-06 2.65E-08 1.40E-07 3.78E-08 

Annual dis. conta. qt (based on sediment yield)(g): 9.41E-05 2.01 E-07 1.26E-06 6.31 E-07 

Annual dis. conta. qt (based on runoff) (9): j.55 E-05 4.42E-07 2.35E-06 6.31E-07 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E + 00 7.92E+00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E +02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 2.55E-03 7.07E-04 1.65E-06 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 2.02E-02 6.15E-02 1.58E-05 

Annual adsorbed contaminant quantity (9): 0.00E+00 6.67E-02 1.02E + 00 4.08E-04 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 7.06E t 05 4.49E + 05 3.68E+05 

7.13E +05 1.17E t 07 7.47E + 06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 3.53E-10 1.03E-10 2.36E-13 

Single storm dissolved contaminant quantity PQi (g):. 0.00E+00 7.07E-06 1.30E-06 2.46E-09 

6.35E-08 

O.00E + 00 1.17E-04 2.17E-05 4.21 E48 

0.00Et00 2.33E-05 2.17E-05 
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c. P a  vr DF P.d4.Rlm 
uab..i, -.d Dk.0k.d TUdVahmn DUm- conC.dut0 - 

Mnl(9) O f R d l d l  F m w  mbblm(mPn)  conr (@) 

= S O  O.WE+W O.WE40 1 . 7 0 E a  2.00E-01 O.WE+OO 
1 . 2 0 E a  5.09E-01 O.OOE400 WPA 0.00E*00 OWEIOO 

-70 O.WE+QO O.WEW 1 . 9 9 E a  6.25E-01 O.WE+oo 

-75 0.WE+00 0.WE+00 1 . 2 3 E a  2.11E-01 O.OOE*Q) 

-580 0.00E+00 0.00E+00 4.34E44 4.40E-02 0.00€*00 
PDAR 6.Y)E-141 1.26E-136 7 . 0 6 E a  9.28E-01 5.848141 
sub581 O.WE*00 O.WE*oo 4 . 4 9 E a  4.17E-01 0.- 
slm582 O.WE*00 0.00E+00 3.68E405 2.97E-01 O.WE*Q) 

V O b l S  T U d  vDL.I* 

Dirconc.(ms4) N u a l p )  Conr (nyn)  

0.00E+00 0.00E100 0.00E+00 -560 
WPA h am570 0.00E+00 O.00EMO O.OOE+00 
sub575 O.WE*OO 0.00E+00 0.WEW 
sllb 5BO.PDAR. 581 h 582 2.84E-141 1.268136 2.25E-140 

canbk.d UlbbPaLodnDs W*.d O P s h . d  Weigmd8ds. 

5 t h  D i s d W P / I - Q n  Dn-w 
(drl I ICISI 

QROUTO 0 0  @ROUn5l 416.0 
4540 -7OCT 53.0 OSTAlWRarMI 

OST17Ci570WPA) 
53.0 

QROUTl 31.0 qp(ROUn7) 370 0 
378 0 -575 

QSTA7Y575) 76.0 

378.0 QROUTZ 
@TAB0 196.0 QSTAlZO(RouL3) 406.0 

16.0 OSTAlOO(ROUn7) 

3.0 d R D U U )  

QSTAEE(SSOD1) 199.0 

TDUl vahmn d a m  
WPADDY 406.0 P.d4.RlmDrrvpr 
QGWAVG) 3460.0 sM(* l . l l E 4 7  

M a c .  W 1 e I  conunbdiom 

Rlm 

WU.W 

Cross .s&n mc-h &t-h 

.MwM(w ..ny.Nncrwwl 

C C  0.00EMO O.WE+OO 
D O  0.00E100 0.WEM0 
E-E 2.79E-138 2.21E-140 
Max 2.79E- 138 2.21 E- 140 

0n.l yvrni R i m  

Av.vp. CMc. in P a m  Run .I GMR (Wl 

A r g  Cac. in W (uy) 

4.00E- 139 

4 . m ~ - i 4 0  

Max. cont. inP.d4. R m d  tyR (Upn) 2.33E-138 

YtrConc.hOYl(wll . 2.45E-139 

L o I a l g l O t h .  QulYimiAQm9 

iud ws ~omo   at tarn E& I 2 d.r ) 

UdW..OL UdU.vol U d W . v d  Y a a  Max.- Cpnv Cross UdMroL 
suiiosl horn- hmn W A  horntub575 hoartllto mas.- P r C . l ( U p n l  

-570 (SI (Wd.yl 

G D  20.6 25.2 0.00EIOO 0.WE*00 0.WE*00 
DE 7.5 11.3 13.9 0.00E*00 0.00E*00 000E*00 
E-F 0.6 1.4 1.0 1.1 - 1.52E-141 1.54E-139 
SSOD 49.2 ####### 6.79E-140 2.49E-138 

TOTAL tu#ww# 

T u d  Y a s  Lo.dirg P a  Yew 

lull Told Ya. Tad Yn. 
Cmss Mu. -ed k # kbmumln$ 
s . . d ~  LMdng(p) -In (mrdsy) v.u (Wdmy) 

G D  0.00E*00 0.00E+00 0.00E*00 
D E  0.00E40 O.WE*00 0.00E100 
E- F 4.43E- 137 5.39E-142 2.66E-142 
SSOO 1.98E-135 2.41 E-140 1.19E- 140 

1.22E-140 TOTAL 2.02E-135 2 46E-140 

O.WE100 YES 
0.00E*00 
0.00E*00 
0.WEIOO YES -582 

51rb560 
WPA 
sub570 
sub575 

0.00E*00 YES 0.00E40 
6.3OE-141 YES tu#ww# 
000E*00 YES O.WE+OO 
0.WEKJO YES 0.00EMO 

O.WE+00 YES 
O.WE*00 YES 
0.00EMO YES 
0.00E100 YES 

YES 
YES 
YES 
YES 
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CHEMICAL: ISOPHORONE Future 

SUEBASIN 560 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

9.36E +00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE+OO 

SURFACE WATER RUNOA: 

Single storm runoff volume ( c f ) :  

Annual runoff volume ( c f ) :  

1.70E + 05 

2.78E t 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.OOE+OO 

O.OOE+ 00 

O.OOE+OO 

0.00E+00 

SUBBASIN WPA 

4.21 E+OO 

9.11E+00 

O.&E t 00 

0.00E+00 

O.OOE + 00 

1.20E+05 

2.00E + 06 

O.00E + 00 

O.00E t 00 . 

O.00E t 00 

0.00E+00 

SUBBASIN 570 SUEBASIN !i75 

4.44E t 00 2.22E + 00 

1.07E + 01 1.1 1 E + 0 1  

O.OOE + 00 O.OOE + 00 

O.00E + 00 O.OOE + 00 

O.OOE+00 O.OOE+OO 

1.99E + 05 1.23E + 05 

3.34E+06 2.06E + 06 

O.00E + 00 O.00Et 00 

0.00E + 00 

0.00E+00 O.OOE+OO O.00E t 00 0 
O.00E + 00 O.00E t 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+ 00 

2.26E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

O.OOE +00 

O.OOE+OO 

SURFACE WATER RUNOA: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

4.34E+04 

7.13E + 0 5  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

O.OOE+ 00 

O.OOE+OO 

O.OOE+00 

SUEBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E t 00 8.69E + 01 9.56E +00 

1.17E + 01 3.33E + 02 5.19E + 0 1  

4.99E-140 O.OOE + 00 O.OOE + 00 

3.95E-139 O.OOE + 00 O.00E + 00 

1.30E-138 O.00E + 00 O.00E + 00 

7.06E t 05 4.49E + 05 3.68E t 05 

1.17E + 07 7.47E+06 6.31E+06 

6.30E-141 

1.26E-136 

O.00E + 00 

O.OOE + 00 

'4.1 5E-136 OBOE + 00 O.OOE +00 

Annual dis. conta. qt (based on runoff) (9): O.OOE+00 2.09E-135 O.OOE+OO 0.00E+00 



6700, ! 

Sh560 

W P A  
-70 

SA575 

-80 
PDAR 
SU581 
slrb582 

6.04E-25 2.91E-21 1.70E+05 2.WE-01 

O.WE+OO 0.00EIOO l.X)E+05 5.fflE-01 
O.WEIOO 0.WEIOO 1.99E105 6.25E-01 

0.WE+00 0.WEIOO 1.23E+05 2.11E-01 

0.00EIOO 0.WEIOO 4.34E44 4.40E-02 
O.WEIOO O.WE+00 7.06E45 9.28E-01 
O.OOEIOO O.WE*OO 4.49E+05 4.17E-01 
0.00EM0 0.WE+00 3.68E+05 2.97E-01 

0 . W W  I -7OCT 

1.21 E-25 
O.WE100 OROUTO 

0 . W W  

O.WH00 
O.WE*OO 
O.OOE+Oo 
O.WE+OO 

v& 
Wd#nd.d. .  
C0r)s. I InmP) 

3.04E-24 
0.WEIOO 
O.WE+Oo 
0.WEMO 

OROUTI 
(p575 
OSTA75(575) 

OROUTZ 
(PSTABO 
OSTAEE(SSOD1) 

-PADDY 
QGMIYAVG) 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

- 

CMnbirNd suk4ulm . LculhgY 

?& 560 
WPA 6 sub570 
sle575 
SA 580,PDAR. 581 6 582 

@Rar[251 4160 
OSTAlJWROUn5) 454 0 

WRart271 370 0 
OSTA100(Rar[271 378 0 

WROUl3) 378 0 
406 0 OSTAlZWRouUl 

V0)l.n Totd 
W w . d  Dkshd 

Dis. Cmc. (marl) ya $) 

6.04E-25 2.91E-21 
0.00E100 0.00EIOO 
0.00EIOO 0.00EIOO 
0.WEIOO O.WE+OO 

C C  
D D  
E-E 
Max: 

Cra. 
Sutm 

C D  

1.2 1 E-22 6.07E-25 
1.2 1 E-22 6.07E-25 
1.21E-22 6.07E-25 
I .2 1 E-22 6.07E-25 

T d d  Totd Y n r  1 M . l  M a r  
yo. -dnI -dnl 

Loldnplg) Yamr (Ibldy) Y e n  (mrdy) 

8 89E-20 1 WE-24 5 34E-25 

Qred )IILni RN" 

&bbm Dns0Iv.d Screened C m .  n P c d  c lbbnm 

Conc. (mpn) old n UU IW) GL 

-560 604E-25 YES 4 39E-23 YES MI580 
WPA OWEIOO YES 0 W E W  YES PDAR 
-570 OOOEIOO YES 0 0 0 E W  YES -581 
Sub575 OWEIOO YES 0 WE- YES Sub582 

Arg. C a c .  m P8tWp Run 1 GMR IUPnI 

Avg. Conc. h GMR IW) 

9.26E-24 

9.72E-25 

Da.ohd S c m n d  Cons.- - 
conc. (W) ou hUU(*) GL 

OWE100 YES 000E+00 YES 
000E+00 YES OOOE+00 YES 
OWEM0 YES 0WE+00 YES 
OWE- YES OWE+00 YES 

25 2 
11 3 
I 4  

SSOD 

5.99E-22 6.57E-25 4.57E-23 
13.9 2.18E-P 2.39E-25 2.04E-23 
1.0 1.1 1.75E-23 1.9lE-26 1.94E-24 

49.2 0.00EIOO O.00EIOO 0.WE+00 

Mu. conc. mp.dd*r R m *  GMR I@) 1.01E-22 DE 3.24E-20 
2.59E-21 

yu. Conc. in (upn) 1.06E-23 I ::OD I 0.00E+00 

3.94E-25 1.94825 
3.15E-26 1.55E-26 
0.WE+00 0.WE+00 

I TOTAL 1 1.24E-19 1.51E-24 7.44E-25 

001037 



CHEMICAL N-NiTROSOD!-KPROPYL Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+00 1.07E+01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.04E-24 O.OOE + 00 O.OOE+ 00 O.00E +00 

0.00E+00 O.OOE+OO Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 1.23E-21 O.OOE + 00 0.00E+00 0.00E+00 

2.84E-23 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1.99E + 05 1.23E+05 

2.78E + 06 2.00E + 06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc .h  (mg/l): 6.04E-25 0.00E+00 0.00E+00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00 E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 1.26E-19 0.00E+00 O.OOE + 00 0.00E+00 O.OOE+OO a 2.91 E-21 O.00E t 00 

O.00E + 00 Annual dis. conta. qt (based on runoff) (9): 4.75E-20 O.OOE + 00 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E + 02 5.19E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 O.OOE t 00 O.OOE + 00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO O.WE + 00 O.OOE + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 O.OOE t 00 O.OOE + 00 0. WE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

4.34E+04 7.06E + 05 4.49E + 05 3.68E+05 

7.13E+05 1.17E t 07 7.47E+06 . 6.31E+06 

DISSOLVED : * Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 0.00E+00 OBOE + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE +00 0.00E+00 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on.sediment yield)(g): 0.00E+00 0.00E+00 0.00E+00 O.OOE + 00 

0.00E+00 Annual dis. conta. qt (based on runoff) (9): 0.00E+00 0.00E+00 0.00E+00 
y$:::l;Ltju 

. . .. 
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. 

V I  DF P.dOy.Rm CS mi 
tmnup Di+.h.d D i I M  ToWVO*nr DI*Ipn conrduto tlta - 

conr (m) 
O.WE40 O.WE+W 1.70E& Z.WE-01 0.WE40 

Y a q g 1  d RumR (q F e w  d n m l m m l l  (d.1 

L I M  tmnrwqt 
Id.! 

SIRFACE WATER Yow RESULT% 

WPA 0.WE40 0.00E*00 1.20E& 5.09E-01 O.WE+OO 
-70 0.00E40 O.WE+OO 1.99E45 6.25E-01 O.WE400 

-75 0.WE40 O.WE+OO 1.23E& 2.11E-01 O.WE*ao 

-0 O.WE+OO 0.WE40 4.34E+Od 4.40E-02 0.WE40 
PDAR 4.73E-117 9.46E-113 7.06E& 9.28E-01 4.395117 
-1 O.WE+W O.WE#O 4.49E+05 4.17E-01 O.WH00 
-582 O.WE+W O.WE+OO 3.68E+05 2.97E-01 O.WE*oo 

V& T d l l  V O L r  
CDlnbbrd M b n i n L O . d i n g .  Wdpned Dissolved W a b M a d a .  

sub 560 O.WE+W 0.WE40 O.WE+Oo 
WPA h sub570 O.WE40 O.WE+OO 0.WE40 
arb575 O.WE+W O.WE+OO O.WE+OO 
sub 580.PDAR. 581 h 582 2.13E-117 9.46E-113 4.56E-115 

Dir cmc. (mpn) wiu(sl car lmaikg)  

QROUTO 
q7OCT 
O s T A 7 W S I W A l  

QROUTI 
W 7 5  
QSTA7Y575) 

QROUT2 

osrAEassooi)  

*PADDY 
QGMA(AVG) 

Cross uF(Dn d b ~ i . h  .Bo.Dc.~ 

OWEM0 OWE40 
OWE40 O W E 4 0  

E-E 210E-114 449E-115 
2 10E-114 449E-115 

0.0 
530 

53.0 

31.0 

416C aR&5! 
QSTAlXiRWt25l 454 c 

lKdR&7l 370 0 

C D  0.00EMO 
YU. Conc. h P.ddy. R m  a GMR lWl I 0.00EUX 

3.33E-113 
Urr C m .  h OYR (W) 1.84E-115 SSOD 1.49E-Ill 

1.75E-114 1 
O r e l  Miand Rivrr 

Avp Conc h Paddy% Run .I CWR lWl 

I"g.  cac rn uI(R (upnl 

3 OIE-115 

3 16E-116 

O.WE+W 0.WE40 
O.WE+OO O.WE+W 
4.05E-118 2.WE-118 
1 .81E-l16 8.94E-117 

T d d  Y a s  Lo.dng P I  Y W  

T d d  1d.l Nn. T d d  ynl 
cr0.1 Nn. -.d n 8 DntrW.d h 1 

-a Lnuhnlg) yonrm (Wd.Y) Y.r (m/d.vl 

TOTAL 

CPC SCREENNG NHITROSOMR(PIYUYIWE R M  CRITERIA : 1.70E+00 (Wl 

1.52E-111 1.85E-116 9 l4E-117 

Sit660 OWE40 YES 0 W E 4 0  YES 
WPA O.WE40 YES 0 WE- 
-570 0WE+00 YES 0 00E+00 
-575 O.WE+OO YES 0 W E 4 0  YES -582 

0.WE40 YES 0.WE40 
4.73E-117 YES ##U#fUW 
O.WE40 YES O.WE+W 
O.WE+W YES O.WE+W 

YES 
YES 
YES 
YES 

I I 
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CHEMICAL: KNITROSODIPHENYLAMI Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 

SEDIMENT IN THE RUNOA: 
/ 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+OO 4.44E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 O.WE+W 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 O.00E + 00 O.OOE + 00 

Annual adsorbed Contaminant quantity (9): O.OOE + 00 O.WE+OO O.00E + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf):  

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1.99E + 05 

2.78E+06 2.00E+06 3.34E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 O.00E + 00 O.OOE+ 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 O.OOE + 00 O.OOE+ 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 OBOE+ 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 OBOE + 00 O.00E + 00 

SUBBASIN 575 

2.22E + 00 

l . l iE+Oi  

O.OOE + 00 

O.OOE+OO 

O.00E + 00 

1.23E + 05 

2.06E+06 

0.00E+00 

O.00E + 00 

O.OOE+ 00 

O.00E + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E +00 

2.26E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E +05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantjty PQi (9): 

Annual dis+jcv?&@l(b.ased on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 
J. a: 

SUBBASIN PDAR 

7.92E+ 00 

1.17E+01 

1.01E-114 

8.01 E-1 14 

2.64E-113 

7.06E + 05 

1.17E+07 

4.73E-117 

9.46E-113 

3.12E-112 

1.57E-111 

SUBBASIN 581 SUBBASIN 582 

8.69E+01 9.56E +00 

3.33E+02 5.19E +01 

O.OOE + 00 O.OOE + 00 

O.OOE+OO 1 O.OOE+OO 

O.00E + 00 O.OOE + 00 

4.49E +05 3.68E + 05 

7.47E +06 6.31E+06 

O.00E + 00 

O.00E + 00 

O.OOE + 00 O.OOE + 00 

0.00E+00 
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SmSn 
WPA 
-70 

Sm575 

Ce ?PI V I  DF P.d6y.Rm 
Drnomd DP.0h.d l d . l V O * m  Dupn cO(LLdle10 

CaK. (rnpn) unyl) d R w t a l 1 0  F.Rm -(mpn) 

89OE-06 428E-02 l7OE#5  2WE-01 178E-06 

000E*00 0WE*00 I m E &  509E-01 000500 
511E-06 288E-02 199E+05 625E-01 319E06 

OWE+OO OWE40  I ~ E + O S  2 1 1 ~ 4 1  owmoo 

- -p. 
(as) 

OROUTO 00 
@70CT 530 
QSTA70(57QWPA) 

530 

SIlb580 
PDAR 
M I  
M 2  

a F A C E  WATER YOOEL REI(IL15 I 

O.WE+OO O.WE+OO 4.34E+04 4.40E-02 O.WE+OO 
1.82E-04 3.64E- 7.06EiG5 . 9.28E-01 1.69E-04 
2.1OE-05 2.67E-01 4 . 4 9 W  4.17E-01 8 . W  
0.00E100 O.WE+OO 3.68E105 2.97E-01 0.00500 

W R d S )  416C 
OSTA130(Rd5) 454 0 

VorUrr TOld 
Combed S&bahLoadhss w.ipn.d Dp.omd 

Dk c a r  (myl) Yas(mI 

sllb 560 8.9OE-06 4.28E-02 
WPA L d 5 7 0  3.19E-06 2.88E-02 
-75 O.WE*00 O.WE+OO - 58o.PDAR. 581 6 582 8.BOE-05 3.9OEW 

OROUTl 
wJ575 
QSTA73575) 

V o * r r  

" c . ( ~ ~  

l.UE-02 
5.49E-03 
O.WE+OO 
1.39E-01 

W W & .  
OROUT2 
@STAM 
QSTAEE(SSOD1) 

@PADDY 
Q C W A W  

~ 

G C  
D D  
E-E 
MlU 

C D  20 6 25 2 161E-02 176E-05 123E-03 
3 19E-03 5 49E-03 D E  7 5  11 3 13 9 647E-03 708E-06 604E-04 
3 19E-03 5 49E-03 E-F 0 6  1 4  10  1 1  436E-02 478E-05 484E-03 
8 67E-02 137E-01 SSOD 492 1 9 2 E m  2 IOE-03 772E-02 
8 67E-02 137E-01 TOTAL 199E+OO 

G O  1.62E+00 
y l r C o n s . m P . d d y . R m l a Y 1 1 @ )  \. 7.24E-02 1 i F  I 6.15E-01 

1.43E100 
ylrCau.hOllR(W) 7.61E-03 S O D  6.14EMJl 

CRd tllvmi Rner 

Arg. C m c  n Paddy. R m  .I twR IUcnl 

Avg. Conc n W (Uy) 

126E-02 

133E-03 

1.97E-05 9.71E-06 
7.49E-06 3.69E-06 
1.74E-05 8.59E-06 
7.48E-04 3.69E-W 

T d d  W S  LO- PN V C U  

TOW Tola US 1d.l Y n r  
Cmsr Y a r  DLh&ll.dh6 Dntrwed n 1 
Sectm Loadmg(g) YMtn (W*) V . l  (W*) 

sIlb560 
W P A  
-70 
sm575 

8 SQE-06 YES 118E-03 YES 
0 WE- YES 0 WE*00 YES 
5 1lE-06 YES 1 18E-03 YES 
0 W E 4 0  YES 0 WE- YES 

SIlb580 
PDAR 
-581 
Wy12 

0.WE100 YES O.WE*OO 
182E-04 YES 7.72E-02 
2 10E-05 YES 2 10E-02 
0.00E*00 YES O.WE+OO 

YES 
YES 
YES 
YES 



CHEMICAL TRIBLJTYL PHOSPHATE Future 

SUBBASIN !SO SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+OO 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E +01 1.1 lE+Oi 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1 AE-02 0.00E+00 8.79E-03 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 1.35E-01 0.00E+00 3.91 E-02 O.OOE + 00 

O.00E + 00 Annual adsorbed Contaminant quantity (9): 5.83E+ 00 O.OOE + 00 3.51 E-01 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.23E + 05 1.70E + 05 1.20E + 05 1.99E + 05 

2.78E+06 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 8.90E-06 0.00E+00 5.11E-06 0.00E+00 .. 

Single storm dissolved contaminant quantity PQi (9): 

0.00E+00 o.ooE+OO e 2.88E-02 

Annual dis. conta. qt (based on sediment yield)(g): 1.85E+00 O.00E + 00 2.59E-01 

4.28E-02 0. WE + 00 

Annual dis. conta. qt (based on runoff) (9): 7.00E-01 O.OOE + 00 4.83E-01 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+ 01 3.33E + 02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 2.88E-01 3.16E-02 O.OOE + 00 

O.OOE +00 

O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 2.28E+00L 2.75E+00 

4.57E+01 Annual adsorbed contaminant quantity (9): O.OOE + 00 7.51E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E +05 4.49E + 05 3.68E +05 

7.13E+05 1.17E+ 07 7.47E + 06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE + 00 1.82E-04 2.1 OE-05 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 3.64E+00 2.67E-01 0.00E + 00 

Annual dis. conta. at (based on sediment vield)(g): O.OOE+00 1.20E+01 4.44E+00 0.00E+00 . .  ~ . ._ 
' 3 ,  ?$;+ 

'.h!uaI-hs. conta. qt (based on runoff) (9): O.00E + 00 6.03E+01 
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stma 
PDAR 
-1 
-2 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

- 

0 . ~ ~ 4 0  0.m- 4.34E404 4.40E-02 O.WE40 QROUT1 
1.61E-15 3.21E-11 7.06E+05 9.28E-01 1.49815 qp575 
O.WE+W O.WE+W 4.49EiO5 4.17E-01 O.WH00 QSTA7Y575) 
0.WE40 O.WE40 3.68EM5 2.97E-01 0.00- 

WRaR27) 3iO 0 
QSTAlWRDUn7) 378 0 

rnRoull) 378 0 
406 0 QSTAlXYRaR3) 

TMd V d m m  
Da+h.d W*.dr 

w. conc. (mpn) Mass (0 )  conc. ( O l y P )  

V0h.a  
C-d Wmghted 

m560 O . W E 4 0  O.WE+Oo O.ME40 
W A  L wm570 O.WE*00 0.00E100 0 .WEm 
m 7 5  O.WE40 0.WE40 O.WE+W 
SUI 58O.PDAR. 581 6 582 7.25E-16 3.21E-11 1.48E-11 

7 14E-13 145E-11 
Max 7 14E-13 145E-11 

W I l  Mmm Rnn 

Arg. Conc. rn Paddy. Rm l GMR I&l 

Avg. Conc. n GMR lwvl) 

102E-13 

107E-14 

QROUTZ 
@TnsO 
osTAE(ssoDl) 

*PADDY 
CIGMI\IAVG) 

Mu. C o w  h P.ddy. R m  l GMR IW) 

YU. CQY. h CMR (WI 

5.96E-13 

6.26E-14 

C D  
&E 
E-F 
S O D  

25.2 
11.3 
1.4 

SSOD 

0.WE*00 
O.WE+00 
1.13E-11 
5.06E-10 

O.WE40 0.WEm O.WE@O 
13.9 O.WE100 O.WEMO 0.WE40 
1 .o 1.1 3.54E-13 3.87E-16 3.93E-14 

49.2 1.58E-11 1.73E-14 6.35E-13 

O.WEIOO 0.WE40 
O.WE40 0.WE40 
1.38E-16 6.79E-17 
6.16E-15 3.04E-15 

TOTAL I 5.17E-10 6.29E-15 3.10E-15 

0.00E100 YES OWE40 
1.61E-15 YES 636E-13 
O.WE*00 YES O W E 4 0  
0.WE40 YES 0WE*00 

YES 
YES 
YES 
YES 

I I I 
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CHEMICAL: ALDRIN Future 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

2.22E+00 Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+ 00 4.44E+00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1.07E+ 01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 O.OOE + 00 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 O.OOE+00 0.00E+00 0.00E+OO 

Annual adsorbed contaminant quantity (9): . O.WE+OO O.WE + 00 0.00E+00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E+05 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E+06 2.00E + 06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 O.OOE + 00 O.00E + 00 O.OOE + 00 

O.OOE+ 00 Single storm dissolved contaminant quantity PQi (9): O.WE +00 O.OOE + 00 O.00E + 00 

O.OOE+ 00 Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 O.00E + 00 O.OOE + 00 0.00E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y (S)e (tonne): 5.1 OE + 00 7.92E + 00 8.69E+01 9.56E +00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E + 01 3.33E+02 5.19E+ 01 

ADS 0 R B E D 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 3.28E-11 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+OO 2.60E-10 O.OOE+OO O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.OOE+OO 8.55E-10 O.OOE + 00 O.OOE +00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+ 05 4.49E+05 3.68E + 05 

7.1 3E + 05 1.17E+ 07 7.47E + 06 6.31E+06 

DISSOLVED : 

0 Single storm dissolved contaminant conc.Ce (mg/l): O.00E +00 1.61 E-1 5 O.OOE+OO 0.00E+00 

O.OOE+OO O.WE+W 

O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 3.21E-11 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.06E-10 0.00E+00 

Annual dis. c&&$b$&'eb on runoff) (9): O.00E +00 5.33E-10 
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mi V I  DF P-Rm 
- D i u o m d  Daromd T o l d v h  DiLLan C a r & s t o  

Cab560 0.WE40 O.WE+OO 1.70Ea 2.WE-01 O.WE+OO 

C. 

cam. (marl) y n q g )  dRW(CI-I Fador - 1 1 ~ 7 )  

WPA 0.00E40 0.WE40 1.20E+C5 5.09E-01 0.00H00 
-70 0.WE40 O.WE+OO 1.99EiC5 6.25E-01 0.00E+00 

-575 0.00E40 0.WE+00 1.23E+05 Z.llE-01 0.00H00 

-0 0.00E40 O.WE100 4.34Ei04 4.40E-02 O.WE40 
PDAR 7.77E-06 1.55E-01 7.OSE105 9.28E-01 7.21606 
-1 O.WE40 O.WE+OO 4.49€+05 4.17E-01 O.WE*oo 
-582 0.WE40 O.WE40 3.68E45 2.97E-01 0.WE+00 

Vo(la* Told V a  
Combi*d SlbbninL- W W d  Dkch.d W e b u m d h  

Dir cmr (mpn) Mass111 cmr I.lPnB1 

-560 O.WE+OO O.WE+OO O.WE+OO 
WPA h sb570 0.WE40 0.00EiOO O.WE40 
aB575 0.00E40 0.00E100 0.WEMO 
srb 580.PDAR. 581 h 582 3.50E-06 1.55E-01 3.34E-04 

w(R&71 370 0 
QSTAIWR&71 378 0 

WRarUi 378 0 
406 0 QSTAl2U(Rm) I 

pdon 0nckrp 
(h) 

QROUTO 0.0 
w70CT 53.0 
OSTA7W57WA) 

53.0 

QROUTl 31.0 
W575 16.0 
QSTA7W75) 76.0 

QROUTZ 3.0 
@TAB0 196.0 
QSTAEE(SSOD1) 199.0 

WPADDY 406.0 
W A V G )  3460.0 

C D  
D E  
E-F 
SSOD 

Ond Mini RWN 

20 6 25 2 0WE+W OWEM0 OWE40 
7 5  11 3 13 9 OWE+W OOOEIOO OWE40 
0 6  14  10  1 1  171E-03 187E-06 190E-04 

492 764E-02 837E-05 307E-03 

C C  
D D  
E-€ 
Max: 

O.WE40 0.00E100 
0.WE40 0.WE40 
3.45E-03 3.29E-04 
3.45E-03 3.29E-04 

Arg. CMC. in p.4dy. R m  d UIR Id) 

AV'L C o n c h  UIR I d )  5.19E-05 

4.94E-04 

Nu. Cmc. h Pmmw R m  d M (d) 2.88E-03 

M a ~ C m c . h Q R l @ )  3.OZE-04 

0.WE40 YES O.WE+OO 
7 77E-06 NO 3.07E-03 
OWE40 YES 0.00E40 
O.WE40 YES 0.WE40 

Told Told y n s  T d i l  yn. 
Cross yo% - & h e  Dktnblled m 1 
Sectm L o 1 9 , W )  YaM. ( W W )  v e r  (mld.y) 

G D  O.WE40 O.WE+OO 0.WE40 
D E  0.WE40 O.WEW 0.WEM0 
E-F 5.46E-02 6.65E-07 3.28E-07 
SSOD 2.44E40 2.98E-05 1.47E-05 

TOTAL 250E*00 3.ME-05 1.50E-05 

YES 
YES 
YES 
YES 

-pin b s o h e d  0- C m .  m S c m n d  slbbui7 

conc. (mpn) W h QYI (Upn) RII 
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6-d 0n.h.d fcnened C 0 n c . h  

cmc. (my) W h U U ( d )  W 

I 

Cab560 
WPA 
SA1570 
-575 

O.WE40 YES 0.WE40 YES SLl580 
0.WE40 YES 0.00E40 YES PDAR 
O.WE40 YES O.WE+OO YES W B 1  
0.00E4-l YES O.WE*00 YES Sit652 
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CHEMICAL ALPHA-CHLORDANE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21 E+OO 4.44E+00 2.22E + 00 

1 . I  1 E+Ot Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+OO O.00E + 00 0.00E+00 0.00E+00 

Single Storm adsorbed contaminant quantity PXi (9): 0.00E+00 O.mE + 00 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 0.00E+00 O.00E + 00 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.23E + 05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E + 06 

1.70E + 05 1.20E+05 1.99E + 05 

DISSOLVED : 

Single storm dissolved contaminant c0nc.G (mg/l): O.OOE+ 00 0.00E+00 O.00E + 00 O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 0.00E+00 O.OOE + 00 . O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 0.00E+00 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 O.00E + 00 0.00E+00 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E +01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E + 02 5.19E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 7.41E-04 O.OOE + 00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 5.87E-03 O.00E + 00 O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.93E-02 O.OOE +00 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 4.49E+05 3.68E + 05 

7.13E+05 1.17E + 07 7.47E+06 6.31E+06 

' DISSOLVED : 

a O.OOE + 00 Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 7.T7E-06 0.00E+00 

O.OOE + 00 Single storm dissolved contaminant quantity PQi (9): O.OOE+00 1 S5E-01 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 5.12E-01 0.00E+00 OBOE + 00 

Annual dis!kirbn~a!'qt &ed on runoff) (9): O.00E + 00 2.58E t 00 O.OOE + 00 O.OOE + 00 
-s*,.q-.qy 
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D .i 

mi Vr DF P-Rm 
l d . l V o * m  oplion c o n l & m t o  Lulion 

ce . .  
Daih.d 
cmr (w) Ylrr(0l d R u d f  (cr) F.ctw nab.n(w) ldrt 

S&56€1 2.14E-06 1.03E-02 1 . 7 0 E 6  2.WE-01 4.29E-07 

WPA 2.87E-07 9.76E-04 1 . 2 0 E 6  5.09E-01 1.46E-07 OROUTO 0.0 
S M 7 0  3.43E-07 1.93E-03 1 . 9 9 E 6  6.25E-01 2.15E-07 @ 7 K T  53.0 

9SlA7Ci5T&WPAl 
sub575 0.00E+00 0.00EW 1 . 2 3 E 6  2.11E-01 0 . W W  53.0 

. 
PADDYI RUN usm -cu: AROCLOR-1154 ~ m r O r n S T o u r W A T U c o W n O L S  

F v l r c  

MMOt 
ld.1~ - . .  

ftm 

qp(Rwt25l 416G 
OSTA13QRaR251 454 0 

! 3 L S O  
PDAR 
Fat681 
Sit1582 

OBOE100 0.WE+00 4.34E44 4.40E-02 0.WEMO OROUT1 
1.24E-05 2.47E-01 7.06E45 .. 9.28E-01 1.15505 W575 
1.04E-06 1.32E-02 4 . 4 9 E 6  4.17E-01 4 .3337  OSTA75(575) 
O.WE+OO O.WE+Oa 3 . 6 8 E 6  2.97E-01 O.WE*oo 

:i: [ ~ R & 7 1  178; 370.0 

3.0 PD(RouC.1 378.G 
196.0 OSTAlmRoUU) 
199.0 

406.0 P W R m b r u p .  

3460.0 -I* l . l l E 4 7  

T d d  VDL.I. e4 R M  

Total VDLI.. 
DirtDmd w-.dr. 

Dir cmc. (mall1 m n s  lg) cooc. l a y o )  

V o l u n  
combi*d s&basinLo.dng, W d # l t d  

-560 2.14E-M 1.03E-02 3.72E-01 
WPA h -70 3.22E-07 2.91E-03 5.81E-02 
d 7 5  O.WEW OBOE40 O.WE+OO 
Sh 58O.PDAR. 581 h 582 5.87E-06 2.WE-01 9.91E-01 

OROUT2 
qpSTpg0 
QSTAE(SSOD1) 

@PADDY 
QGWAVG) 

3 46E-01 
1.29E-01 
1.03E-01 
4.10E100 

~ ~~~ ~~~~ ~~ 

C C  4.29E-04 7.43E-02 
D D  4.29E-04 7.4.3E-02 
E- E 5.79E-03 9.78E-01 
Max: 5.79E-03 9.78E-01 

Gm.1 Llni Rn.r 

Avo. CWK. a Plddvl R m  1 WIR IUy) 

An#. Cm6. in WIR (Wl 

8.71E-04 

9.14E-05 

4.22E-06 2.08E-06 
1.57E-06 7.73E-07 
I .25E-06 6.17E-07 
4.99E-05 2.46E-05 

G D  20.6 25.2 2.86E-03 3.13E-06 2.18E-04 
D E  7.5 11.3 13.9 l.lOE-03 1.21E-06 1.03E-04 
E-F 0.6 1.4 1 .o 1.1 2.97E-03 3.25E-06 . 3.30E-04 
SSOD 49.2 1.28E-01 1.40E-04 5.15E-03 

TOTAL 1.35E-01 

rota Mas. Lorno P U  v u  

T d d  l d d  U n r  l d d  U n a  
C r a S  Mass Dkmbled in e -id in i 
&dm LDlanpIpl yorun (W*) v..r (Wdmy) 

5 69E-05 2.8 1 E-05 

slMuwl 

Qb560 
WPA 
-570 
sub575 

CPC S c R W l l l o  AROCLOII-i2U RBI( ERIERIP. : 1.1OE-03 luwl) 

Das0Iv.d Lclsmod C a r  n O r m n d  

CQW. I*) W h Gycl(Upn) ma 

214E-06 NO 2 09E-04 YES 
287E-07 YES 2 09E-04 YES 
343E-07 YES 2 09E-04 YES 
OWE+00 YES 0 0 0 E m  YES 

El ~ 5 8 2  

O.WE+OO YES O.WE100 
1.24E-05 NO 5.15E-03 
1.04E-06 YES 104E-03 
0.00EW YES O . W E W  

YES 
NO 
YES 
YES 

I 
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. 
CHEMICAL AROCLOR-1254 Future 

SUBBASIN 570 SUBBASIN 575 SUBBASIN WPA SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+ 00 

1.01 E + 0 2  

4.21E+ 00 

9.11E+00 

2.22E + 00 

1 . l  1 E+Oi  

4.44E + 00 

1.07E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

3.72E-01 

3 .48E+00  

1.51 E + 02 

4.83E-02 

2.04E-01 

1.54E+00 

O.00E + 00 6.40E-02 

O.00E + 00 2.84E-01 

2.55E +00 0 .00E+00  

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.20E + 05 

2.00E+06 

1.99E + 05 1.23E + 05 

3.34E+06 2 .06E+06  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

2.14E-06 

1.03E-02 

4.46E-01 

1.68E-01 

2.87E-07 

9.76E-04 

7.41 E-03 

1.63E-02 

3.43E-07 O.00E + 00 

1.93E-03 

1.74E-02 

0 .00E+00  

O.00E + 00 

3.24E-02 O.OOE + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.1 OE + 00 

2.26E+01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+ 00 

1.17E+01 

8.69E+ 01 

3 .33E+02  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): 0 .00E+00  

2.09E+ 00 

1.66E + 0 1  

5 .46E+01  

1.68E-01 

1 .46E+01  

2.42E + 02 

O.OOE + 00 

0 .00E+00  

O.OOE+OO 

SURFACE WATER RUNOA: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4 .34E+04  

7.13E + 05 

7 .06E+05  

1.17E + 07 

4.49E + 05 

7.47E +06 

3.68E+ 05 

6 .31E+06  

DISSOLVED : 
I 

Single storm dissolved contaminant conc.Ce (mg/l): 0 . W E + 0 0  1.24E-05 

2.47E-01 

8.14E-01 

4.10E+00 

1.04E-06 

1.32E-02 

2.20E-01 

2.20E-01 

Single storm d i s s ~ d * ~ ~ ~ @ n t  quantity POI (9): 0 .00E+00  

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.WE+OO 

0 .00E+00  

O.OOE + 00 

O.OOE + 00 
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investigator e 
I NPUT.XLS 

DCW 

C".".= AROCLOR-1254 
RisK Criteria (ug/l) 1.1 OE-03 

comment 
- -AREA Kd Concentration Future 

(Wg) (mg/kg) 
560A 6.07E+03 
5608 
560C 
SWL 
560D 
570A 
5708 
570c 
570D 
570E 

575A 
5758 
SF 

580A 

581 A 
581 B 
581 C 
581 D 

5 8 2 ~  
582B 
AFP 

PAA 
PAB 
PAC 
PAD 
PAE 
PAF 
PAG 
PAH 
PA1 
LSP 

WPAA 
WPA.OU1 
WPA. 0 U4 

0 
2.1 
0.045 
0 
0 
0 

0.12 
0.24 
0.24 
0 

0 
0 
0 

0 

0.2 
0.12 
0 
0 

0 
0 
0 

1.1 
2.3 
14 
10 
0.46 
0.054 
2.4 
1.1 
0 
0 

0.12 
0 
0 

001049 



sm%o 
WPA 
-570 

SIB575 

Slt580 
PDAR 
sllb581 
SlAl582 

C C  
D D  
E-E 
MaX 

7.74E-08 3.73E-04 
O.WE*00 0.WEKKl 
O.WE+W 0.WEIOO 

O.WE*OO 0.00E+00 

0.WE*00 0.WEIOO 
4.ME-06 8.07E-02 
0.WE*00 0 . W E W  
0.WEIOO 0.WEMO 

155E-05 3 28E-03 DE 7 5  11 3 13 9 28OE-05 306E-08 261E-06 
155E-05 3 Z8E-03 E-F 0 6  1 4  1 0  1 1  89OE-04 975E-07 988E-05 
179E-03 3 66E-01 SSOD 492  397E-02 435E-05 160E-03 
179E-03 3 66E-01 

TOTAL 4 07E-02 

m560 
WPA a -70 
sub575 
SIlb 580.PDAR. 581 L 582 

Great yhmi RNN 

A v g  Conr n Paddy. Run m GMR luwll 

A v g  Conc m GMR (upn) 

2 58E-04 

2 7 1 E-05 

Mu C w  inPaddysRurdGMR(upn) lxlE-03 

W c w  i n u R ( u p n )  157E-04 

1.70EIO5 
1.rnE405 
1.99E-5 

l.tJEIO5 

4.34€+04 
7.06E#5 
4.49EIO5 
3.68E405 

V- 
Wdphlsd 

Dir. Conr (mpnl 

7.74E-08 
0.OOEKKl 
O.OOE+M) 
1.82E-06 

TMm u p s  LO- ptr ve.r 

1 M . l  1d.l *Ins To(* Yn. 
Cross lla. DmtnbUed n 8 h r m b u e d  m 1 
SeCtlon Lo.dnp (9) Ym(h5 (Ibldy) V e r  (Wdy)  

C D  114E-02 139E-07 6 ME-08 
D E  4 15E-03 5 05E-08 2 49E-08 
E-F 2 87E-02 3 50E-07 172E-07 
SSOD 127EKKl 155E-05 7 62E-06 

TOTAL 131EIO0 160E-05 7 89E46 

Z.OOE-01 1.55E-08 
5.09E-01 0.00E*00 
6.25E-01 O.OOE400 

2.11E-01 0.OOEMO 

4.40E-02 O.OOE+W 
9.28E-01 3.75E-m 
4.17E-01 O.WE*oo 
2.97E-01 O.WE#O 

1d.l Vo*.r 
Dir*sd wnphl.d.6r. 
utu(p) Conc.(mWnl 

3.73E-04 1.64E-02 
0.00€*00 0.WEMO 
O.WEMO 0.WEMO 
8.07E-02 3.71E-01 

Slmb.ln 

QROUTO 
1p70CT 
(lsT*7W57WVF’A) 

QROUTI 
@75 
QSTA7Y575) 

Onsobed Screened CMC. n S c n m d  Subban Dissdrsd Screened C w .  n Scresned 

Conc. (mpnl hd *I W (I@) hd Conc. (m#) OU h W ( W )  (w 

0.0 ~ H R a h ? 5 )  416 0 
53.0 454 0 QSTA130(RaR251 

53.0 

-560 
WPA 
Sub570 
Sub575 

31.0 pp(RaR271 370 0 
16.0 QSTAIWROUIZ7) 378 0 
76.0 1 

7.74E-08 YES 5 62E-06 YES 
OWEKKl YES 0.00EKKl 
O.WE40 YES 0.WEIOO 
0.WEIOO YES 0.00EIOO YES -582 

30 r R o u I 3 )  2; 

406.0 P.d6y.Rur- 

3460.0 b $ m ( q  l.llEIO7 

196.0 aSTAlZWRouI3) 
199.0 

T a d  V O l m  d 

CPC SCREDWG AROCLOR-1280 RKM CRmRL4 : 1.10E-03 (Upn) 

0.00EKKl YES 0WEKKl 
4.04E-06 NO 1 WE-03 
0.WEKKl YES OWEIOO 
O.WE100 YES OOOEIOO 

YES 
NO 
YES 
YES 
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.- 
\-A 

0 CHEMICAL: AROCLOR-1260 Future 

SUBBASIN !SO 

SEDIMENT IN THE RUNOFF- 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E + 02 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

2.&E+m 

l . l lE+Oi  

4.21 E+OO 

9.1 l E + m  

4.44E+00 

1.07E +01 

ADSORBED 

Single storm adsorbed Contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

1 ME-02 

1 .!%E41 

6.65E+00 

0.00E+00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

0.00E+00 

O.OOE+ 00 

O.00E + 00 

O.OOE + 00 

O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume.(cf): 

1.20E + 05 

2.00E+06 

1.99E + 05 

3.34E+06 

1.23E + 05 

2.06E + 06 

1.70E + 05 

2.78E+06 

DISSOLVED : 

sngle storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

pnnual dis. conta. qt (based on sediment yield)(g): 

pnnual dis. conta. qt (based on runoff) (g): 

7.74E-08 

3.73E-04 

1.61E-02 

6.09E-03 

0.00E+00 

0.00 E + 00 

0.00E+00 

O.OOE + 00 

0.00E+00 

0.00E+00 

0.00E+00 

O.00E + 00 

0.00E+00 

O.00E +00 

O.OOE + 00 

O.00E + 00 

- 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

lngle storm event sediment yield Y(S)e (tonne): 

lnnual sediment yield Y(S)a (tonne/yr): 

5.10E +00 

2.26E+01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 8.69E+01 

1.17E + 01 3.33E + 02 

9.56E+00 

5.19E +01 

ADSORBED 

jingle storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 

jingle storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

hnual adsorbed contaminant quantity (9): O.OOE t 00 

8.24E-01 O.WE + 00 

6.53E +00 O.OOE+OO 

2.15E +01 O.00E + 00 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

7.06E t 05 4.49E+ 05 

1.1 7E+07 7.47E + 06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt\’(based on runoff) (9): 

O.WE t 00 

O.OOE+00 

OBOE t 00 

O.00E t 00 :;*“1$3.j ? Z z ‘ i l  

4.04E-06 0.OOE + 00 

8.07E-02 0.00E+00 

2.66E-01 0.00E+00 

1.34E+00 O.OOE + 00 

O.OOE + 00 

0.00E+00 

0.00E+00 

0.00E + 00 
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WPA O.WE+00 0.WE40 1.20E105 5.09E-01 O.WE+OO QROUTO 
Stto570 0.WE+00 0.WE+00 (.BE105 6.25E-01 O.WE100 -7KT 

-575 0.00€+00 O.WE+00 1.23E105 2.11E-01 0.OOEiOO 

-80 0.WE+00 O.WE+M) 4.34E44 4.40E-02 O.WE40 QROUT1 
PDAR 2.ME-36 4.10E-32 7.06EtO5 9.28E-01 1.9OE-36 -575 
-1 O.WE+00 O.WE+OO 4.49E105 4.17E-01 O.OOE400 QSTA73575) 
S&X2 0.WE+00 O.WE+W 3.68E105 2.97E-01 0 . 0 0 ~  

OSTA70(51WA~ 

Vo*n* Toul  V d u m  OROUT2 
cwEh@ud S l b b P i n L O a d i n g s  WdgNrd Dp.d.ed W ~ d a d s .  qPSTAe.0 

D i s . C m r ( m y )  Mass@) cOnr(rwkgl QSTAEQSSODl) 

sub 560 O.WE40 0.00€+00 O.WE40 
WPA & -70 O.WE+M) O.WE+M) O.WE100 *PADDY 
slrb575 O.WE+M) O.WE#O O.WE100 WMA(AVG) 
sub 58O.PDAR. 581 & 582 9.24E-37 4.10E-32 9.22E-34 

C C  
D D  
E- E 
Mlu: 

SIRFACE WATER YOEL RESULTS: 

0WE+00 O.WE+OO D E  7.5 11.3 13.9 0.WE+00 0.WE+00 O.WE+OO 
0.WEtOO 0.WE+00 E-F 0.6 1.4 1 .o 1.1 4.51E-34 4.94E-37 501E-35 
9.1OE-34 9.08E-34 SSOD 49.2 2.OZE-32 2.21E-35 6.1OE-34 
9.1 OE-34 9.OBE-34 

TOTAL 2.06E-32 

31 0 
16 0 
76 0 

3 0  
196.0 
199.0 

406.0 
34w.o 

-..I Mimi R i m  

WRwQ7: 370 0 
QSTAlW(RwQ71 378 c 

WRarW) 378 0 
QSTAlZO(Rout3) 406 0 

1d.l Yns Lo* Pn v * r  

s d r .  W1.r cone- 

sub560 
WPA 
-570 
-575 

OWE*OO YES 0 WEMO YES &580 
OWE+00 YES 0 WE* YES PDAR 
OWEM0 YES 0 00E+O0 YES sub581 
0WE+00 YES 0 WE- YES sIAl582 

C D  0 M)E*OO 
YU. Conc. in Paddy. R m  .l GMR (W) I 0.00EW 

1.UE-32 
yu. conr in e m  (uy) 7.98E-35 SSOD 6 45E-31 

7.60E-34 I O.WE+OO O.WE+00 
O.WE+00 0.00E+00 
1.76E-37 8.66E-3.9 
7.85E-36 3.87E-36 

I TOTAL 1 659E-31 8 O3E-36 3.96E-36 

CPC S C R W M G  R€TA.EUC R I W  CRITERLP : 4.70E-03 I&) 

0.00€+00 YES 0.WE+00 
2.05E-36 YES 8.10E-34 
O.WE+00 YES O.WE+OO 
O.WE+M) YES O . W E 4 0  

YES 
YES ' 

YES 
YES 

. 



a CHEMICAL: BETA-BHC Future 

SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 0 2  9.11E+00 1.07E+01 l . l l E + O l  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 O.00E + 00 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 O.00E + 00 O.OOE+OO OBOE + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 O.OOE+ 00 O.mE + 00 O.00E + 00 

SURFACE WATER RUNOR: 

1.99E+05 1.23E + 05 Single storm runoff volume (13): 1.70E + 05 1.20E + 05 

Annual runoff volume (cf): 2.78E+06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 0.00E+00 O.00E + 00 O.WE+W 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 O.00E + 00 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 O.00E + 00 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 0 .00E+00 O.OOE + 00 0.00 E + 00 O.00E + 00 

SUBBASIN Ssq 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5 .10E+00 

2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (g): 

0.00E+00 

O.OOE+00 

O.OOE+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

DISSOLVED : 

4.34E+04 

7.13E + 0 5  

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

O.OOE+ 00 

0.00E+00 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 8.69E + 01 9.56E + 00 

1.17E+01 3.33E + 02 5.19E + 01 

2.05E-33 O.00E + 00 O.OOE+00 

1.62E-32 O.00E + 00 O.OOE + 00 

5.34E-32 O.OOE + 00 0.00E+00 

7.06E+05 4.49E+ 05 3.68E+05 

1.17E + 07 7.47E+06 6.31E+06 

2.05E-36 O.WE +.00 0.00E+00 

4.10E-32 O.00E + 00 0.00E+00 

Annual dis. conta. qt,(Fa!e! ,OF sediment yield)@): 0.00E+00 1.35E-31 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 0.00E+00 O.OOE + 00 
r i  &Qi;; .,. :*JG 

6.80E-31 
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C. mi V, DF P.d6*rRm - Do.0h.d Do- T c i d V D L m  D*lm cO(ILdue10 

S&!560 24115-09 116E-05 17OE+O5 200E-01 481E-10 

WPA 115E-09 391E-06 120E105 509E-01 585E-10 
-70 000E+OO OWE400 199E+05 625E-01 OWEIOO 

C a c  (mfl) MUS&!) c4 R m d  ldl Fador (-1 

-75 OWE*OO OWE+OO 123E105 211E-01 0 -  

SIlb580 OWEIOO 0WE*00 434ElOd 440E-02 0 W E m  
PDAR 219E-10 438506 706E105 9ZBE-01 204E-10 
-1 OOOE+W OWE400 4 4 9 E m  4 17E-01 0 WE+oo 
Skb542 0WE+00 OWE400 368E+05 297E-01 O W W  

V D L m  Told vo*r, 
Crmb.rd . Ibb.rhLohO. W d m d  ninomd W d d u . d h  

Dr Conc (mfll y p . ( ~ )  CmrIrqCnl 

Slb 560 241E-09 116E-05 486E-06 
WPA a ab570 433E-10 391E-06 837E-07 
ab575 OWE- 0 W E m  OWEM0 
W580PDAR = l a 5 8 2  988E-11 438E06 192E-07 

SaFACE WATER YQDa REOUTS I 

tltDn Dnskrp =- DocMpr 
Id.) 1d.l 

OROUTO 0 0  cpiRout251 4160 
454 0 W7OCT 

QsTA7WIIMNPAl 
53 0 OSTA130(RaR25) 

530 

OROUTI 310  WRan27) 370 0 

OSTA75i5751 76 0 

OROUT2 3 0  &Rout31 378 0 
CPSTAao 1960 OSTAIZO(RoUDJ 406 0 

e 7 5  160 O S T A I ~ R ~ 7 l  378 0 

OSTAEE(SSOD1) 199 0 

TDW Vo*n* c4 R l n m  
@PADDY 4060 Pade+sRmDrrupc 

QGWAVG) 34600 Bam(dl  1 llE+07 

C C  
D-D 
E-E 
MIX 

C D  
&E 
E- F 
SSOD 

4.81E-07 9.72E-07 
4.81E-07 9.72E-07 
4.8 1 E-07 9.72E-07 
4.81E-07 9.72E-07 

206 252 337506  369E-09 257E- 
7 5  I 1  3 13 9 131E-06 144E-09 122E-07 
0 6  1 4  1 0  1 1  172E-07 189E-10 192E-08 

492 216E-06 236E-09 867E-08 

boar 
S O N M  

Alp. Conc. in P.ddy. Rm GMR (MI 6.32E-08 

A v p  CMC. in CUR (ugfl) 6 64809 

YU. CMC. in P.ddy. Run* GMR it@) 

yn. cmr h OYI (Wl) 

4 02E-07 

4.22E-08 

Totd Totd Y n r  Totd Yn. 
MU. Diab&Ued n 6 D i u o d  n 1 

LO*(pl Monltl. (Bldry) V a n  (Wdy) 

&&nm 

3.96E-04 
1.48E-04 
1.45E-05 

SSOD 6.90E-05 

h r s o h d  b n n d  Cmc. m scmr*d maul Dnr0h.d Screened C w . n  S c r n n d  

C w .  (mpn) ou n tyc, (Upn) ou CMC. (my) Oca n a ( u f l )  OM 

4.82E-09 2.38E-09 
1.80E-09 8.86E-IO 
1.76E-10 8.69E-11 
840E-10 4.14E-10 

S&!560 2.41E-09 YES 2.47E-07 YES SIb%O 
YES 
YES I =I 1 1.15E-09 YES 2.47E-07 

O.WE100 I E 7 0  1 O.WE+OO YES 
-575 O.WE+OO YES 0.00EW YES Slb582 

O.M)E+OO YES 0.00E+OO 
2.19E-10 YES 8.67E-08 
O.WE+OO YES 0.00EMO 
O.WE*OO YES O.WE400 

YES 
YES 
YES 
YES 

1 I 
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a CHEMICAL: DIELDRIN 

700. 
Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+ 00 

1.01 E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (g): 

4.86E-06 

4.55E-05 

1.97E-03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : .- 

Single storm dissolved contaminant conc.Ce (mg/l): 2.41E-09 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

1.16E-05 

5.01E-04 

SUBBASIN 570 SUBBASIN 575 SUBBASIN WPA 

. . .  

4.21 E+ 00 4.44E+00 2.22E + 00 

9.1 1 E+ 00 1.07E+01 l . l lE+Ot 

2.23E-06 0.00E+00 0.00E+00 

9.37E-06 0.00E+00 O.00E + 00 

7.1 1 E-05 O.00E + 00 O.00E + 00 

1.99E + 05 1.23E+05 1.20E + 05 

2.00E+06 3.34E+06 2.06E + 06 

1.15E-09 O.00E + 00 0.00E+00 

3.91 E-06 O.OOE + 00 0.00E+00 

2.97E-05 0.00E+00 O.OOE +00 

Annual dis. conta. qt (based on runoff) (9): 1 B9E-04 6.52E-05 O.OOE + 00 O.OOE + 00 

~~~ 

SUBBASIN 580 SUEBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E+00 8.69E+01 9.56E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADS 0 R B E D : 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contarninant quantity (9): O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dis_solywd, too_nttminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

O.00E +00 

0.00E+00 

0.00E+00 

0.00E+00 

..., ,,,(: .. ..VJ ;( 

4.27E-07 

3.38E-06 

1.1 1 E-05 

7.06E+05 

1.17E+ 07 

2.19E-10 

4.38E-06 

1 .44E45 

7.27E-05 

O.OOE + 00 

OBOE + 00 

O.OOE + 00 

4.49E + 05 

7.47E+06 

O.00E + 00 

0.00E+OO 

0.00E+00 

0.00E+00 

0.00E+00 

O.00E + 00 

O.00E + 00 

3.68E + 05 

6.31 E +06 

0.00E+00 

OBOE + 00 

O.00E + 00 

0.OOE+00 
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SURFACE W A r o I  Woa M S  Imuo#ator OCW oat01 y2w 10 

C. w V, DF P*Run 
stut- rm- m- i ~ ~ v o * . l r  - --to - - a- --w 

conc (mwl) Yn*) d R w n  (cq Fmm . l a a M ( m Y )  I d a )  ( d S J  

sIb56D 785E-80 378E-76 170E105 ZWE-01 157E-80 
WPA OWE40 OWE40 1ZOE+OS 509E-01 OWE4CO OROUTO 00  pp(RoW25, 416C 
-70 OWE40 OWE40 199E45 625E-01 OWHOO w70CT 53 0 QSTA13WRoW25) 454 0 

OSTA70(57MNPA) 
-75 O W E m  OWE40 123E+05 211E-01 OWENO 530 

C C  
D D  
E-E 
Max 

St1580 0WE+00 OWE40 434E+04 440E-02 OWENO QROUT1 
PDAR 1ME-78 2 12E-74 7 M E G  928E-01 985879 qp575 
sub581 0WE+00 O W E 4 0  4 49E& 4 17E-01 0 OOE4CO QSTA7Y575) 
SA562 OWE40 OWE40 368E105 297E-01 OWENO 

VoLlar TOW vo*.r QROUTZ 
Comb.*d-Lompl W w m e d  Quahd -.dr @TAB0 

taSTAEE(SSOD1) ma Conr(mpn) M a a  (0) Conc. ImnW 
S U  560 785E-80 378E-76 83JE-75 
WPA & W 7 0  OWE40 OWE40 OWE40 *PADDY 
d 5 7 5  OWE40 000E+00 0 W E m  QGMA(AVG) 
sub 580 PDAR 581 & 582 4 78E-79 2 12E-74 5 WE-74 

157E-77 167E-75 DE 7 5  11 3 13 9 2 83E-77 3 10E-80 2 65E-78 
157E-77 167E-75 E-F 0 6  1 4  1 0  1 1  236E-76 258E-79 262E-77 
4 71E-76 4 93E-74 SSOD 492 1 WE-74 114E-77 4 19E-76 
4 71E-76 4 93E-74 

TOTAL 108E-74 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

W..l Yurr Rlrcr 

Avs Conr n P a m  R m  .l GNR (Uy) 

A v p  Conc. n UIR (upnl 

6 87E-77 

7 21E-78 

cplRouQ7) 370 0 
OSTAlWRart27) 378 0 

OSTAlXXRarU) 

Told vo*.lr of Runrn 
P .ddyrRunDrrvpr  

111E47 

Totd Mas Lo8dmg Per Y e n  

Totd TOW U n a  T d d  Y n a  
Croaa Y n a  R.tnbued n 6 Wmwedhl 
Sadton L o h g ( g )  ymvn (bldq) Y - n  (Wdy) 

1u(FIEE WATW MOOEL REWLTS: 

Mu. Conr nP.ddY. R m  .I GMR (W) 394E-76 

Ya C a r  hGl(r( (Uy) 413E-77 

C D  115E-74 
DE 4 2OE-75 
E-F 7 WE-75 
SSOD 3 34E-73 4 06E-78 2 WE-78 

TOTAL 3 57E-73 4 35E-78 2 15E-78 

1.41E-79 6.93E-80 
5.12E-80 2.52E-80 
9.49E-80 4.68E-80 

Wb- 

sub560 
WPA 
sub570 
-75 

h a s h e d  0- Conc. n S U . d  
cmc. (my) oul n WU (4) oul 

785E-80 YES 5 70~-7a YES 
0WE+00 YES 0 WE* YES 
000E40 YES 0 WE40 YES 
OWE40 YES 0 WE* YES 

SItl5e.O 
PDAR 
sub58 1 
W 5 8 2  

0.00Em YES 0.00EMO 
1.06E-78 YES 4.19E-76 
O.WE+W YES O.WE+OO 
O.WEt00 YES 0.WE*00 

YES 
YES 
YES 
YES 

Page 1 



CHEMICAL: HEPTACHLORODIBENZO FUTURE 

SUBBASIN 5SO 

- SEDIMENT IN THE RUNOFF: . . .  

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E + 00 

1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

8.33E-75 

7.79E-74 

Annual adsorbed contaminant quantity (9): 3.37E-72 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.G (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

7.85E-80 

3.78E-76 

1.64E-74 

Annual dis. conta. qt (based on runoff) (9): 6.17E-75 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

. .  . . . _  . -  . .  . . - .  . -  - . 

4.21E+00 4.44E+00 2.22E + 00 

O.00E + 00 O.00E + 00 O.OOE+OO 

0.00E+00 O.OOE+00 O.00E + 00 

O.00E + 00 O.OOE + 00 O.00E + 00 

1.20E + 05 1.99E + 05 1.23E + 05 

2.00E+06 3.34E + 06 2.06E + 06 

0.00E+00 0.OOE+00 O.OOE + 00 

O.OOE + 00 O.WE + 00 0.00E+00 

OBOE + 00 O.OOE + 00 O.OOE + 00 

O.OOE + 00 O.00E + 00 O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOA. 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+01 9.56E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 3.33E+02 5.19E + 01 

ADSORBED 

O.OOE t 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE t 00 1.11E-73 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 8.79E-73 O.OOE +00 0.00E+00 

O.OOE+OO 0.00E+00 Annual adsorbed contaminant quantity (9): O.OOE+00 2.90E-72 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 4.34E+04 7.06E+05 4.49E +05 3.68E+05 

Annual runoff volume (13): 7.13E+05 1.17E+ 07 7.47E+o6 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E +00 1 ME-78 O.OOE t 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 2.12E-74 0.00E+00 O.OOE+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 6.99E-74 O.00E + 00 O.00E + 00 

Annual d i s & ~ ~ , $ > , $ ~ ~ s e d  on runoff) (9): O.00E + 00 3.52E-73 0.OOE+00 

. .  .* . . 
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P I D D n R W U S N  I 

Dnsolred Sc-d conc. m l  Scrsmd 

E(EyuL: HEPTACHLOR EPOXIDE 

Subb- Dissolved Sc-d C0nc.a S C d  

lnntpnp 
t 

-FACE WATER Yooa CeVlS 

ce Pal V I  DF P*Run - Ds.hed Dn.omd T d d V o * m r  D*bm C a U . b t 0  S U l m  - 
cms (M) -(a) d R l m n w ( d )  Fmo( s&bamlm@) (as )  

Sib560 OWE+W 0WE+00 170E105 200E-01 O W E 4 4  

WPA OWE+00 000E+W 120E105 509E-01 OWHOO QROUTO 00 
-70 OWE+OO 000E+00 199E405 625E-01 OWHOO pp7OCT 53 0 

.s&575 000E+00 0WE+00 123E-5 211E-01 OWE400 530 
QsTA7W57oWpA) 

CMC. (rngtl) old n olU ("#I) 0111 

SlbSBo O.WE+W 0.00€+00 4.34€+04 440E-02 0.00E+00 OROUT1 
POAR 6.52E-13 1.30E-08 7.06E105 9.28E-01 6.05E-13 9575  
sib581 O.WE+00 0.00€+00 4.49€+05 4.17E-01 O.OOE+00 QSTA75(575) 
slt.582 O.WE+w O.WE+OO 3.68E405 2.97E-01 0.00H00 

T0t.l vo*rr QROUTZ 
c- a U b b r r i n L O . b n p .  W W . d  DP.0h.d wwml.d.. qPSTAB0 

Vo*mr 

Dis. CMC. (mgtl) 

SA 560 0.WE+00 0.00E+00 0.00HOO 
WPA h &570 0.00€+00 O.WE+OO O.WE+OO *PADDY 
sub575 O.WE100 O.WE+00 O.WE+00 QGWAVG) 
SA 580,PDAR. 581 & 582 2.94E-13 1.30E-08 2.09E-11 

QSTAEE(SS0D 1 ) Mass Ip) cons. ( M a )  

conc. (I&) ou irolU(Upn) old 

31 0 
16 0 
76 0 

3 0  
196 0 
199 0 

406.0 
3464 0 

a Paddy. Run 

C C  OWE100 0WE+00 
D D  OWE+OO 000Ern 
E-E 290E-10 206E-11 
Max 290E-10 2 06E-11 

Arg. Cone. n Paddy's Run .1 GMR I@) 

Avg. CMC. n OMR (W) 

4 15E-11 

4 36E-12 

Max. Cmc. n Paddy's Run 1 GMR lugtl) 

YU. Conc. n OYI (upn) 

242E-10 

2 5 4 - 1 1  

6 -570 19) IW*) 

C D  20 6 25 2 OWE100 OWE100 OWE 
7.5 11.3 

1.4 0 6  1 SSOD 

13 9 000E+00 000E+00 OWE+00-' 
1 0  1 1 143E-10 157E-13 159E-11 

492 642E-09 703E-12 258E-10 

E-F 4.59E-09 
SSOD 2.05E-07 

0.WErn 0.WErn 
O.WE+OO O.WE+OO 
5.58E-14 2.75E-14 
2.50E-12 1.23E- 12 

TOTAL 2.10E-07 2.55512 1.26E-12 

YES 0 WE+00 YES sub580 
YES 0 W E r n  
YES 0 WE+00 
YES 0 WEtW YES sub582 

0.00€+00 YES 0.WErn 
6.52E-13 YES 258E-10 
0.WE+00 YES 0.00€+00 
0.00€+00 YES 0.00E*00 

YES 
YES 
YES 
YES 

I I I I 
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CHEMICAL HEPTACHLOR EPOXIDE Future 

SUBBASIN 560 

__ . . SEDIMENT IN THE RUNOR: - - - _  - . .. - . - 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.36E+00 

1.01 E + 02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PN (9): 0.00E+00 

Annual adsorbed contaminant quantity (g): 0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved Contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE+ 00 

SUBBASIN WPA 

- .. 

4.21 E +  00 

9.11E+00 

O.OOE + 00 

O.OOE + 00 

0.00E+00 

1.20E+05 

2.00E + 06 

0.00E+00 

O.OOE+W 

0.00E+00 

O.OOE + 00 

SUBBASIN 570 SUBBASIN 575 

- - . _ .  . -  - .  

4.44E+00 

1.07E + 01 

0.WE+00 

0.00E+00 

O.00E + 00 

1.99E+05 

3.34E+06 

0.00E+00 

O.WE+W 

O.OOE+OO 

O.OOE+ 00 

2.22E + 00 

1.1 1 E + 0 1  

1.23E + 05 

2.06E+06 

0.00E+00 

O.00E + 00 

O.00E + 00 

O.OOE+OO / 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 7.92E+00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E +01 1.17E+01 3.33E+02 5.1 9 E  + 01 

ADSORBED: 

0.00E+00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 4.64E-11 O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+00 3.68E-10 O.OOE+00 O.OOE+ 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.21 E-09 0.00E+00 O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E+04 7.06E+05 4.49E + 05 3.68E + 05 

7.13E + 05 1 . 1 7E + 07 7.47E+06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE +00 6.52E-13 O.OOE+00 OBOE+ 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+W 1.30E-08 0.00E+00 O.00E + 00 

Annual dis. conta. qt,(bvd on sediment yield)lg): 0.00E+00 4.30E-08 O.WE+W O.OOE + 00 

Annual dis. conta. qt (based onhnoff) (g): 0.00E+00 2.16E-07 O.WE+OO 0.00E+00 
i l  \ Y l r , h l C 2  
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Cmnbmed -Lo- 

rn 560 
WPA b -70 
sub575 
S& 580 PDAR 581 h 582 

Avg. Conc. m Paddy. Run l GMR (UM) 

A v g  Conc. m GMR (I@) 

175E-04 

184E-05 

1.70E+05 Z.WE-01 

1.2UE+05 5.09E-01 
1 . 9 9 E a  6.25E-01 

1 . 2 3 E a  2.11E-01 

4.34E+04 4.40E-02 
7.06E+05 9.28E-01 
4.49E45 4.17E-01 
3,68E+05 2.97E-01 

V O l u n  Told 
W+.d 0isroh.d 

Dia taK. (mpl) Y P a  (0) 

1.15E-M, 5.52E-02 
0.WEM0 O.WE+OO 
O.WE+OO O.WE+OO 
O.WE+W O.WE+OO 

Told Total M u s  TWal yo' 
Cmss y o s  Rnnbucdne DnhSnRcd n 1 
&&on Loldnglg) Mon(hs (Wdy) Year (Ibld8y) 

2.29E06 

O.oOE+OO QROUTO 
O.WE+oo qp7oCT 

o.wE+oo 
OSTA70(57&WPA) 

Max. Conc. b Paddy. Rm d GMR lupl) 

Ilu conc. b OYR (I@) 

1.9lE-03 

2.01E-04 

0.00EtW OROUT1 
O.WE+W qp575 
O.oaE*oo QSTA75(575) 
o.wE*oo 

V o l a *  QROUT2 
w-d.. @STAB0 
C ~ n r  ( W p )  OSTAEE(SSOD1) 

2.60E-03 
0.00E+W -PADDY 
O.WE*oo QGMNAVG) 
O.WE+W 

C D  
D E  
E-F 
SSOD 

0.0 
53.0 

53.0 

31.0 
160 
76.0 

3.0 
196.0 
199 0 

406.0 
34M1.0 

- 

TOTAL 

4160 
454 0 

370 0 
378 0 

378 o 
406 0 

111EM7 

235EM0 2 86E-05 141E-05 

DIRFACE WATER MODEL RESULT% 

sub560 
WPA 
sub570 
sub575 

S8BI.c. W l N  ConCCnttUmM Lordnp i o  n* tn.L *Lnd 4dfrr 

Plddy. Run Told Mass Lo- P n  Storm Evud I 2 days ) 

Mu. 0(.1 M u m u  Cross Y d W  roL Y d W  rol Y d h f . v o L  Y d h f . v o l  Mais )....ddy Cpnv 
C m s  rection dt. cmc. h C ~ C .  h sccbml immSl&580 han WPA i r n ~ 7 5  i m o I . I o  lo* nursh.dnp prr 

P.ddy. w u m  'say. w-1 & Sub570 (0) (W(d.Yl 

C D  20 6 25 2 114E-02 124E-05 8 
C C  2 29E-03 5 20E-04 D E  7 5  113 139  4 14503 4 53E-06 3 87E-04 
D D  2 29E-03 5 20E-04 E-F 0 6  1 4  1 0  1 1  331E-04 363E-07 368E-05 

1.15E-05 YES 8.32E-04 YES 
O.WE+OO YES O.WE+OO YES 
O.WE+OO YES O.WEMO YES 
O.OOE+OO YES 0.WEIOO YES 

49.2 0.WE+00 0.WEtO0 O.WE4G.l 

1.58E-02 

E-E 2.29E-03 5.20E-04 
Max: 2.29E-03 5.20E-04 TOTAL 

tnl *liai River I Totd y.n Lo.blg Per v.m 

1.69E+OO 
6.14E-01 
4.91E-02 
O.WE+OO 

2.05E-05 1.01E-05 
7.47E-06 3.68E-06 
5.98E-07 2.95507 
O.WE+W O.WE+OO 

l . lOEM0 (upn) CPC SCREENWQ ENDRN U D m E  RISK CRITERU : 

sub580 
PDAR 
sa581  
Slb582 

0.WE+00 YES OWE+OO 
0.00EMO YES OWE400 
O.OOE+OO YES 0.00EMO 
O.WE+OO YES O.OOE+Ml 

YES 
YES 
YES 
YES 

I I I 

Page 1 
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CHEMICAL: ENDRIN ALDEHYDE Future 

SUBBASIN 510 SUBBASIN 575 SUBBASIN 560 SUBBASIN WPA 

- 
.. - SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E + 00 2.22E + 00 

1 .I 1 E + 0 1  Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+00 1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.60E-03 0.00E+00 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi @): 2.43E-02 0.00E+00 O.OOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 1.05E+00 0.00E+00 0.00E+00 O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E+06 3.34E+06 2.06E + 06 

. DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.15E-05 0.00E+00 O.WE + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 5.52E-02 O.00E t 00 O.OOE+ 00 O.00E + 00 

O.00E + 00 Annual dis. conta. qt (based on sediment yield)(g): 2.39E+00 0.00E+00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 9.01E-01 0.00E+00 O.00E + 00 O.00E + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E + 00 8.69E+01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 O.OOE + 00 OBOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 O.WE+W 0.00E+00 O.00E + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 O.00E + 00 O.mE + 00 O.mE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

3.68E+05 4.34E + 04 7.06E + 05 4.49E + 05 

7.13E+05 1.1 7E + 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.h (mg/l): O.OOE+ 00 O.WE + 00 O.00E + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 0.00E+00 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+00 0.00E+00 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

Page 3 
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Northeast Ditch Calculations 
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*- 1-m- 

* FLOOO HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 

RUN DATE 05/30 /94  TIME 16:32:16 * 

1 

1 

.. 

- .-.. 

t.**tT** ----@5?m : 
U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

t 

.---+.t**nn*,t****t 

(916) 5 5 1 - 1 7 4 8  t 

x x xxxxxxx xxxxx X 
x x x  x x  xx 
x x x  X X 
xxxxxxx xxxx x xxxxx x 
x x x  X X 
x x x  x x  X 
x x xxxxxxx xxxxx xxx 

T H I S  PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOUW AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKU. 

THE D E F I N I T I O N S  OF VARIABLES -RTlMP- AND -RTIOR- HAVE CHANGED FROM THOSE USE0 U I T H  THE 1973-STYLE INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD UAS CHANGED U I T H  REVISIONS DATED 28 SEP 81. T H I S  IS THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK OUTFLOU SUBMERGENCE 

KINEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATIO~ INTERVAL LOSS RATESREEN AND AMPT INFILTRATION 

HEC-1 INPUT PAGE 1 

L I N E  ID... .... 1. ...... Z . . .  .... 3 . . . .  ... 4 . .  ..... 5.......6.......7.......8.. ..... 9......10 

1 I D  NORTH EAST DITCH SIMULATION (5 /30/94  DCU) 
2 I D  THE "NEU DITCH I N  THE NE CORNER OF THE FEMP DRAINING TO THE W R  ~ 

3 
4 

5 
6 
7 
8 
9 

10 
11 
1 2  
13 

14 
1 5  
16 
17 
18 

*D I AGRAM 
I T  10 01JAN93 1200 300 
IO 3 0 * 

KK SUBOS 
KM RUNOFF FROM ONSITE ONLY 
KO 1 
BA 0.049 
PH 0.333 0.625 1.100 1.400 
L S  59.7 
UK 150.  0.21 0.4 100 
RK 400 0.02 0.045 0.04 TRAP 0 
RK 550.  0.036 0.045 TRAP 0 * 

KK SUBNE 
KM RUNOFF FROM UHOLE SUBBASIN TO SAMPLING POINT 
BA 0.278 
LS 65.4  
UK 1 5 0  0.015 0 . 4  100 

19 RK 1300 0.150 0.045 0.278 TRAP 
20 RK 2800. 0.020 0.045 TRAP 

21 22 

SCHEMATIC DIAGRAM OF STREAM NETMRK 
INPUT 

L I N E  (V)  ROUTING (--->I DIVERSION 

NO. ( - 1  CONNECTOR ( < - - - )  RETURN OF 

5 SUBOS 

14 SUBNE 

(*a*) RUNOFF ALSO CWPUTED AT T H I S  LOCATION 
ltt**t**~n*cl*t***~*****************~*** 

FLOOO HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 
* 
* RUN DATE 0 5 / 3 0 / 9 4  TIME 16:32:16 

* n W * * n * n H n  

t 
0, 9n-t %-$ ?! 5 

*r*****a.en*lp*m- 

OR PUMP FLOU 

DIVERTED OR PUMPED 

0 
5 

FLOU 

1 -480 

1 
1 

1 
1 

1.800 2.1 2.5 . - 

NO 

NO 

**a*-- w***mnn*n*n 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

* 

00106.3 : D A V l  S I  C L  I FORN l a - 9 5 6 1 6  
(916) 5 5 1 - 1 7 4 8  * 



4 IO 

I T  

NORTH EAST DITCH SIMULATION (5/30/94 D W )  
THE "NEY DITCH I N  THE NE CORNER OF THE FEMP DRAINING TO THE GMR 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
W I N  10 MINUTES I N  COnPUTATION INTERVAL . . . . - . . 

I DATE 1JAN93 STARTING DATE 
I T I M E  1200 STARTING TIME 

NO 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 3JAN93 ENDING DATE 
NDT I ME 1 3 5 0  ENDING TIME 
I CENT 19 CENTURY MARK 

0.17 HOURS 
TOTAL TIME BASE 49.83 HOURS 

COMPUTAT I ON INTERVAL 

ENGLISH U N I T S  
DRAINAGE AREA SQUARE M I L E S  
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOU CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

*** *** *** *** *** *** *** m *** m *** *n *** *** *** *H *** *** *** *** m m *H m rn m *** m m rn *** *** *** 

************** 

5 KK SUBOS * 
************** 

RUNOFF FROM ONSITE ONLY 

7 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

8 BA 

9 PH 

10 LS 

11 UK 

12 RK 

13 RK 

SUBBASIN CHARACTERISTICS 
TAREA 0.05 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM _ _  - ..... HYDRO-35 ...... ............... T P - 4 0  ............... ........... T P - 4 9  ........... 
5 - M I N  1 5 - M I N  6 0 - M l N  2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 
0.33 0.63 1.10 1.40 1.48 1.80 2.10 2.50 0.00 0.00 0.00 0.00 

STORM AREA = 0.05 

SCS LOSS RATE 
STRTL ' 1.35 I N I T I A L  ABSTRACTION 

RTIMP 0.00 PERCENT IMPERVIOUS AREA 
CRVNBR 59.70 CURVE NUMBER 

KINEMATIC UAVE 
OVERLAND-fLOU ELEMENT NO. 1 

L 150. OVERLAND FLOU LENGTH 
S 0.2100 SLOPE 
N 0.400 ROUGHNESS COEFFICIENT 

PA 100.0 PERCENT OF SUBBASIN 
DXM I N 5 MINIMUM NUMBER OF DX INTERVALS 

K I  NEMA1 I C UAVE 
COLLECTOR CHANNEL 

L 400. 
S 0.0200 
N 0.045 

CA 0.04 
SHAPE TRAP 

UD 0.00 
2 1.00 

NDXMIN 2 
MAIN CHANNEL 

CHANNEL LENGTH 
SLOPE 
CHANNEL ROUGHNESS COEFFICIENT 
Ql R I ~ U T I N G  AREA 
&$NEL:$.@iqE 
BOTTOM U l D T H  OR DIAMETER 
SIDE SLOPE 
MINIMUM NUMBER OF DX INTERVALS 



6 '1 bo. - -  
L 
S 
N 

CA 
SHAPE 

u) 
2 

NDXM I N 
RUPSTQ 

E L  EWE N1 

PLANE1 
COLLECTOR1 
MAIN 

550. CHANNEL LENGTH 
0.0360 SLOPE 
0.045 CHANNEL ROUGHNESS COEFFICIENT 
0.05 CONTRIBUTING AREA 
TRAP CHANNEL SHAPE 
0.00 BOTTOM U l D T H  OR DIAMETER 
1.00 SIDE SLOPE 

2 MINIMUM NUMBER OF DX INTERVALS 
NO ROUTE UPSTREAM HYDROGRAPH 

8*8 

COMPUTED KINEMATIC PARAMETERS 
VARIABLE TIME STEP 

--  (DT SHOWN IS A MINIMUM) - .  

ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM 
PEAK CELERITY 

( M I N I  (FT) (CFS) ( M I N I  ( I N )  (FPS) 

i.7i 1.67 7.02 30.00 1.38 779.13 0.17 0.07 
2.34 1.33 0.83 133.33 1.34 778.32 0.17 2.78 
3.15 1.33 0.93 183.33 1.34 779.82 0.17- 3.66 

CONTINUITY SUMMARY (AC-FT) - INFLOU=O.OOOOE+OO EXCESS=O.4373E+00 WTFLOU=0.4355E+OO BASIN STORAGE=0.1985E-03 PERCENT ERROR= 0.4 

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 3.15 1.33 10.00 1.34 780.00 0.17 
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0 .  3 JAN 1330 298 0.00 0.00 0.00 0. * 0. 3 JAN 1340 299 0.00 0.00 0.00 0. 0. 0. 3 JAN 1350 300 0.00 0.00 0.00 

2 JAN 1040 137 0.00 0.00 0.00 
2 JAN 1050 138 0.00 0.00 0.00 
2 JAN 1100 139 0.00 0.00 0.00 
2 JAN 1110 140 0.00 0.00 0.00 
2 JAN 1120 141 0.00 0.00 0.00 
2 . J A N  1130 142 0.00 0.00 0.00 
2 JAN 1140 143 0.00 0.00 0.00 
2 JAN 1150 1 U  0.00 0.00 0.00 
2 JAN 1200 145 0.00 0.00 0.00 
2 JAN 1210 146 0.00 0.00 0.00 
2 JAN 1220 147 0.00 0.00 0.00 
2 JAN 1230 148 0.00 0.00 0.00 
2 JAN 1240 149 0.00 0.00 0.00 
2 JAN 1250 150 0.00 0.00 0.00 

* * * * H * * * * ~ H * H t - ~ - * - H * * U * * * ~ - * ~  m*****m*m**H*****************~******** 

TOTAL RAINFALL = 2.50, TOTAL LOSS = 2.33, TOTAL EXCESS = 0.17 

PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 49.83-HR 

+ (CFS) (HR) 

+ 1. 13.00 1. 0. 0. 0. 
(INCHES) 0.107 0.166 0.167 0.167 

(AC- FT 1 0. 0. 0. 0. 

CUMULATIVE AREA = 0.05 sa M I  

(CFS) 

*** *** *** *** *** *** *** *** *** *** *H *H *** *** m *H *n **t * *H m *H H* m *** H* *** *** *** *** *** *** *** 

***.********** 

14 KK * SUBNE 

***n*****H** 

RUNOFF FROM UHOLE SUBBASIN TO SAMPLING POIUT 

SUBBASIN RUNOFF DATA 

16 BA SUBBASIN CHARACTERISTICS 
TAREA 0.28 SUBBASIN AREA 

9 PH 

17 LS 

18 UK 

19 RK 

PRECIPITATION DATA 
. .  

DEPTHS FOR 0-PERCENT HYPOTHETICAL-SS'TORM ..... HYDRO-35 ...... ............... T P - 4 0  ............... ........... T P - 4 9  ........... 
5 - M I N  15-MIN 6 0 - M I N  2-HR 3-HR 6 - H R  12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY 
0.33 0.63 1.10, 1.40 1.48 1.80 2.10 2.50 0.00 0.00 0.00 0.00 

STORM AREA = 0.28 

SCS LOSS RATE 
STRTL 1.06 I N I T I A L  ABSTRACTION 

RTlMP 0.00 PERCENT IMPERVIOUS AREA 
CRVNBR 65.40 CURVE NUMBER 

KINEMATIC UAVE 
OVERLAND-FLOU ELEMENT NO. 1 

1 150. OVERLAND FLOU LENGTH 
S 0.0150 SLOPE 
N 0.400 ROUGHNESS COEFFICIENT 

PA 100.0 PERCENT OF SUBBASIN 
DXMlN 5 MINIMUM NUMBER OF DX INTERVALS 

KINEMATIC UAVE 
COLLECTOR CHANNEL 

L 1300. CHANNEL LENGTH 
S 0.1500 SLOPE 
N 0.045 CHANNEL ROUGHNESS COEFFICIENT 

CA 0.28 CONTRIBUTING AREA 

UD 0.00 BOTTOM UIDTH OR DIAMETER 
SHAPE TRAP CHANNEL SHAPE 

2 1.00 S I D E  SLOPE 
NDXM I N 2 MINIMUM NUMBER OF DX INTERVALS 

MAIN CHANNEL 
L 2800. CHANNEL LENGTH 
S 0.0200 SLOPE 
N 0.045 CHANNEL ROUGHNESS COEFFICIENT 

CA 0.28 CONTRIBUTING AREA 

UD -' 5.b0 BOTTOM UIDTH OR DIAMETER 
SHAPE $-;;?,;':'$TFAgP CHANNEL SHAPE 

2 1-00 S I D E  SLOPE 
NDXHIN 2 MINIMUM NUMBER OF DX INTERVALS 
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RUPSTP 3 : I. NO ROUTE UPSTREAM HYDROGRAPH 

H. 

COMPUTED KINEMATIC PARAMETERS 
VARIABLE TIME STEP 

(DT SHOUN IS A MINIMUM) 

ELEMENT 

PLANE1 
COLLECTOR1 
MAIN 

ALPHA M DT DX 

CHIN) (FT)  

0.46 1.67 10.00 25.00 
6.42 1.33 0.82 433.33 
1.75 1.42 3.33 933.33 

PEAK 

(CFS) 

12.91 
12.56 
12.42 

TIME TO 
PEAK 

(WIN) 

794.19 
790.20 
799.28 

V O L W E  

( I N )  

0.31 
0.31 
0.31 

MAxlwn 
CELERITY 

(FPS) 

0.04 
11.01 
4.78 

CONTINUITY SUMMARY (AC-FT) - INFLOU=O.OOOOE+OO EXCESS=O.4573E+01 W T F L W 0 . 4 5 3 6 E + D l  B A S I N  STORAGE=0.1015E-01 PERCENT ERROR= 0 .6  e. S-J 3 
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 1 .75 1.42 10.00 12.41 800.00 0.31 

H* *** *** *** *** 

HYDROGRAPH AT STATION SUBNE 

TOTAL RAINFALL = 2.50, TOTAL LOSS = 2.19, TOTAL EXCESS = 0.31 

PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 49.83-HR 

+ (CFS) (HR) 

+ 12. 13.33 6. 2. 1. 1. 
(INCHES) 0.201 0.304 0.306 0.306 

(AC-FT) 3. 5. . 5. 5. 

CUMULATIVE AREA = 0.28 sa M I  

(CFS) 

1 
RUNOFF SUMMARY 

FLOU I N  CUBIC FEET PER SECOND 
TIME I N  HWRS, AREA I N  SQUARE M I L E S  

PEAK TIME OF AVERAGE FLOU FOR MAXIMUM PERIOO B A S I N  MAXIMUM T I M E  OF 
OPERAT I ON STAT I ON FLOU PEAK AREA STAGE MAX STAGE 

+ 6 - H W R  24-HOUR 72-HOUR 

+ SUBOS 1. 13.00 1. 0. 0. 0.05 

+ SUBNE 12. 13.33 6. 2. 1. 0.28 
1 

HYDROGRAPH AT 

HYDROGRAPH AT 

SUMMARY OF KINEMATIC UAVE - MUSKINGUM-CUNGE ROUTING 
(FLOU IS DIRECT RUNOFF WITHOUT BASE FLOU) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAP ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

( M I N I  (CFS) ( M I N I  ( I N )  ( M I N I  (CFS) ( M I N I  ( I N )  

SUBOS MANE 0.93 1.34 779.82 0.17 10.00 1.34 780.00 0.17 

CONTINUITY SUMMARY (AC-FT) - INFLOU=O.O000E+OO EXCESS=0.4373E+OO WTFLOU=0.4355E+OO B A S I N  STORAGE=0.1985E-03 PERCENT ERROR= 0.4 

SUBNE MANE 3.33 12.42 799.28 0.31 10.00 12.41 800.00 0.31 

CONTINUITY SUMMARY (AC-FT) - INFLOU=O.OOODE+00 EXCESS=0.4573E+01 OUTFLOU=0.4536E+Ol B A S I N  STORAGE=O. 1 0 1 5 E - 0 1  PERCENT ERROR= 0.6 

*** NORMAL END OF HEC-1 *** 
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Subbasin Specific Inputs. 

Total subbasin area (mileA2) 2 78E-01 

SCS curve number 65 4 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr ( ~ 9 :  
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 

1.99E+05 
0.31 

1.20E+01 

Contaminant Specific Inputs: 

PARllTlON EQUATIONS: (Contaminant Concentrations) 

Total storm rainfall (in): 

Area 
NEa 
NEb 

2.5 

ss (9) Ds (e) , 
4.778E+04 3.625E+01 
1.122E+04 8.509E+00 

MUSLE: (Storm€vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhar): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr ( lW2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

11.80 
1 .m 
0.48 
0.01 

0.300 

I I 
Total 5.300E+04 I 4.476E+01 

Notes: Ss = Adsorbed substance quant i  
Ds = Dissolved substance quant i  

Available water capacity: 0.22 
Soil bulk density(g/crnA3): 1.45 
Conversion constant ((k@mg)(cmWha)): . 1w.00 

NEa I200 I5.s I 2.29E-01 
NEb l200 (6.1 I 4.90E-02 

HEC-1 Runoffhinfal l  Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

41 .OO 
5.08 

STEP 1 SURFACE WATER MODEL RESULTS: 

~~ 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne&): 

9.06E-01 

7.87E+OO 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (c9: 

. . .  ARSENIC in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quantity (a): 

5.65E+OO 

5.12E+00 

1.78E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved Contaminant quantity PQi (e): 

9.85E-04 

5.55E+OO 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.93E+02 

9.15E+01 
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NE ONSITE CHEMICAL: ARSENIC Baseline Investigator: DCW 

Kd(vkg) Area 
NEC 2.WE+O2 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:21 

Contaminant Specific Inputs: 

Conc.(mg/kg) Area Imile"2) 
6.10E+W 4.90E-02 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 

1.00E+00 
0.17 

2.5 

MUSLE: (Storm€vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1.00 
0.48 
0.04 

0.300 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 m-tonneemha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runofff i infal l  Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 2.79 

Subbasin (560) Specific Results: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmWha)): 

I I 
1.122E+04 I 8.509E+W Total 

Notes: Ss Adsorbed substance quantity 
Ds = Dissolved substance q u a n t i  

STEP 1 SURFAEE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

2.57E-01 

5.83E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.22 
1.45 

lW.00 

ARSENIC in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.10E+W 

Single storm adsorbed contaminant quantity PXi (9): 1.56E+00 

Annual adsorbed contaminant q u a n t i  (9): . 1.42E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 1.06E-03 

Single storm dissolved contaminant quant i  Wi (a): 5.79E-01 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

5.26E+Ol 

9.48E+ 
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SUBBASIN NE ALL CHEMICAL: BERYLLIUM Baseline 

N Ea 
NEb 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:22 

1300 0.6 2.29E-01 
1300 0.0 4.90E-02 

Subbasin Specific Inputs: 

Area 
N Ea 
NEb 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

ss (SI 0s (9) 
5.159E+03 
1.472E+03 

6.0UE-01 
1.718E-01 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

1.20E+01 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/hdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USB: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1052 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2ha)): 

0.22 
1.45 

100.00 

I 1 Kd(Vkg) I Conc.(mgkg) I Area(mile*2) 1 Area 

I t Total I 6.631 E+03 I 7.740E-01 I I 

Not-: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 

Annual sediment yield Y(S)a (tonnelyr): 7.87E+00 

SURFACE WATER RUNOFF: 

Single storm.runoff volume (cf): 

Annual runoff volume (cf): 

BERYLLIUM in the Runoff: 

ADSORBED: 

6.35E-01 Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PN (a): 5.75E-01 

2.00E+01 Annual adsorbed contaminant quanti  (9): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (man): 1.70E45 

Single storm dissolved contaminant quantity PQi (e): 9.60E42 

-Annual dis. conta. qt (based on sediment yield)(g): 

'Annual dis. conta. qt (based on runoff) (e): 

3.34E+00 

1.58E+W 
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I '.NEONSITE CHEMICAL: BERYLLIUM Baseline 

Area Kd(Ukg) 
NEb 1.30E+03 

Invesogator: DCW 

Conc.(mg/kg) Area (mile"2) 
8.00E-01 4.90E-02 

I 
STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/16/94 1722 

Area 
NEb 

Subbasin Specific Inputs: 

ss (9) Ds (a) 
1.472E+03 1.718E-01 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 59.7 

Total 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (4: 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1 1.718E-01 1.472E+03 

1.94E+04 
0.17 

l.dOE+00 
2.5 

MUSLE: (Storm€vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.04 

0.300 

USE:  (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cml): 
Conversion constant ((kglmg)(cmA21ha)): 

0.22 
1.45 

100.00 

7- I I I I 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanMy 

Notes: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnem): 

2.57E-01 

5.83E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

BERYLLIUM in the Runoff: 

ADS 0 RE ED : 

Single storm adsorbed Contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant q u a n t i  PXi (e): 

Annual adsorbed contaminant q u a n t i  (a): 

8.00E-01 

2.OSE-01 

1.86E+01 

DISSOLVED f 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contaminant q u a n t i  PQi (e): 

2.13E- 

1.17E-02 

-Annual dis. conta. qt (based on sediment yield)(g): 1 .WE- 

Annual dis. conta. qt (based on runoff) (9): 1.91 E-0 
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a 

a 

a 

SUBBASIN NE ALL CHEMICAL: HEXCHROMIUM Baseline Inveshgator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:22 

Subbasin Specific Inputs: 

2.78E-01 Total subbasin area (mile*2): 
SCS curve number: 65.4 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

1.20E+01 
2.5 

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonnezmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoffniainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcmA3): 
Conversion constant ((kglmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Area Kd(vkg) Conc.(mg/kg) Area (mile"2) 
NEa 37 1.16 2.29E-01 
NEb 3 1  1.76 4.90E-02 

Not-: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

HEXCHROMIUM in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantii PXi (a): 

Annual adsorbed contaminant quantii (a): 

1.26E+00 

1.14E+00 

3.97E+01 

DISSOLVED : 

Singlestorm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Wi (e): 

1.19E-03 

6.69E+00 

Annual dis. conta. qt (based on sediment yield)(g): 2.33E+02 

Annual dis. conta: qt (based on runoff) (a): l.lOE+02 
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I NEONSITE CHEMICAL: HEXCHROMIUM Baseline Investigator: DCW 

Area 
NEb 

I 

Kd(Ukg) Conc.(mgkg) Area (mile*2) 
3.70E-1 1.76E+00 4.90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:22 ~ I 

Area . 
NEb 

Subbasin Specific Inputs: 

Total subbasin area (mileA2): 4.90E-02 

SCS curve number: 

ss (a) Ds (9) 
1.323E+01 3.226E+03 

HEC-1: (StonnZvent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Total 

1.94E+04 
0.17 

l .WE+W 
2.5 

3.226E+03 I 1.323E+01 

I 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

2.57E-01 

5.83E+OO 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/hdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

HEXCHROMIUM in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant q u a n t i  PXi (a): 

Annual adsorbed Contaminant quantity (9): 

1.75E+W 

4.50E-01 

4.08E+01 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgil): 

Single storm dissolved contaminant quanti.PQi (e): 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.64E-03 

8.99E-01 

8.17E+01 

1.47E+O 

11.80 
1 .w 
0.48 
0.04 

0.300 

1 
USLE: (Annual Sediment Loading) 

RainfalVrunoff factor Rr (1P2 m-tonne-cmiha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

Contaminant Specific Inputs: 1 
PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cm*3): 
Conversion constant ((kg/mg)(cmA2h)): 

0.22 
1.45 

100.00 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quant i  
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- 

a 

Area Kd(Vkg) 
N Ea 125 
NEC 125 

#. 0 0- 
SUBBASIN NE ALL CHEMICAL: COPPER Baseline Investigator: DCW 

Conc.(mg/kg) Area (mile"2) 
8.6 2.29E-01 
27.7 4.90E-02 

~~ 

STEP 1 SURFACE WATER MODEL INPUTS: 

Subbasin (NE) Specific Results: 

Date: 6/18/94 17:23 

COPPER in the Runoff 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (Ck): 
Total storm rainfall (in): 

- 

1 .WE+05 
0.31 

1.20E+01 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibilrty factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUNnoff factor Rr (1P2 m-tonnecmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .M) 

Annual runoff (in): 5.08 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 
. . .  

Available water capacity: 0.22 
Soil bulk density(g/cmA3): 1.45 
Conversion constant ((kg/mg)(cmWha)): 100.00 

' t I 
I 1.515E+02 
I 

Total 1.248E+05 

Notes: Ss = Adsorbed substance quant i  
Ds = Dissolved substance quantity 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 I Single storm adsorbed contaminant conc. Cs(mg/kg): 1.20E+Ol 

Annual sediment yield Y(S)a (tonnelyr): 7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.08E+01 Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quant i  (e): 3.76E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (rngA): 

Single storm dissolved contaminant quant i  PQi (9): 

3.33E-03 

1.88E+01 

. .  6.53E+02. 

3.10E+02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 
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NE ONSITE CHEMICAL: COPPER Baseline Investigator: DCW 

Area 
NEb 

Subbasin specific Inputs: 

ss (e) Ds (9) 
5.091 E+04 6.1 80E+01 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:23 

Contaminant Specific Inputs: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Total subbasin area (mile*2): 4.90E02 

SCS curve number: 59.7 

COPPER in the Runoff: 

ADSORBED: 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

1.00E+00 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.300 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr ( I F 2  m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .oo 
Annual runoff (in): 2.79 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcm"3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.45 

100.00 

Area I Kd(Ukg) I Conc.(mg/kg) I Area(mile*2) 
NEb I 1.25E+02 I 2.77E+Ol I 4.90E-02 

I I 
Total 5.091 E+04 I 6.180E+01 

Notes: Ss = Adsorbed substance quant i  
Ds = Dissolved substance quant i  

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.77E+01 

Annual sediment yield Y(S)a (tonnm): 5.83E+00 I Single storm adsorbed contaminant q u a n t i  PXi (9): 7.10E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

Annual adsorbed contaminant q u a n t i  (9): 6.45E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contaminant quantity PQi (9): 

7.67E-03 

4.20E+00 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3 .'E2 E+02 

6.89E+01 
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Contaminant Specific Inputs: 

Area 
N Ea 
NEb 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 0.22 
Soil bulk density(g/cmA3): 1.45 
Conversion constant ((kg/mg)(cm*Zha)): 100.00 

Kd(vkg) Conc.(mg/kg) Area (mileA2) 
3000 10.9 2.29E-01 
3000 19.2 4.90E-02 

NEa 
NEb 

m 
1.625E+05 8.220E+00 
3.533E+04 1.787E+00 

I Area I Ss la) I ~ s l a l  I 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnew): 

9.06E-01 

7.87E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.99E+05 

Annual runoff volume (cf): 3.28E+06 

LEAD in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed contaminant quant i  (9): 

1.90E+01 

1.72E+01 

5.97E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Wi (9):. 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

2.20E-04 

1.24E+00 

4.31 E+Ol 

2.05E+Ol 

I L Total I 1.979E+05 I l.WlE+Ol 
I 

Ss = Adsoorbed substance quantity Note: 
Ds = Dissolved substance quant i  
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NE ONSITE CHEMICAL: LEAD Baseline Inveagator: . DCW 

Area 
NEb 

Subbasin Specific Inputs: 

Kd(Vkg) Conc.(mg/kg) Area (mil32) 
3.00E+03 1.92E+Ol 4.90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:23 

Contaminant Specific Inputs: 

Total subbasin area (mi132): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

l.WE+W 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1.00 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

Subbasin (560) Specific Results: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(gkm9): 
Conversion constant ((kg/mg)(cmWha)): 

I t Total i 3.533E+04 I 1.787E+00 I I 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quant i  

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonnw): 5.83E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.22 
1.45 

1w.00 

LEAD in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mgikg): 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed contaminant quant i  (9): 

1.92E+01 

4.92E+W 

4.47E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgll): 2.22E-04 

Single storm dissolved contaminant quant i  PQi (g): 1.22E-01 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 
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SUBBASIN NE ALL CHEMICAL: MAGNESIUM Baseline Investigator: DCW 

~ 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:24 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Total subbasin area (mile*2): 2.78E-01 

PARTITION EQUATIONS: (Contaminant Concentrations) SCS curve number: 65.4 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

HEC-1: (Stormivent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

1.20E+01 
2.5 

MUSE: (Stormivent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

N Ea 14.5 I1926 I 2.29E-01 
NEb (4.5 2820 1 4.90E-02 

5 11.80 
1 .oo 
0.48 
0.01 

0.300 

I 
I 

USLE:(Annual Sediment Loading) 
RainfalUrunoff factor Rr (10'2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

I I Total I 2.104E+07 I 7.095E+05 
I 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantii 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 5.08 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: MAGNESIUM in the Runoff: 

ADSORBED: 

~~ - ~~~ ~ 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.02E+03 

Annual sediment yield Y(S)a (tonnely): 7.87E+00 Single storm adsorbed Contaminant quanti  PXi (9): 1.83E+03 

Annual adsorbed contaminant quantity (9): 6.34E+04 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quanti  PQi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (e): 

1 .!56E+Ol 

8.80E+04 

3.06E+06 

1.45E+06 
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I NEONSITE CHEMICAL: MAGNESIUM Baseline Investigator: DCW 

I 
Date: 6/18/94 17:24 STEP 1 SURFACE WATER MODEL INPUTS: I 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

1.00E+00 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.300 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmAma)): 

0.22 
1.45 

100.00 

Area Kd(Ukg) Conc.(mg/kg) Area (mile"2) 
NEb 4.50E+M3 2.82E+03 4.90E-02 

Area I ss (9) I Ds (9) 
NEb 5.020E+06 1 1.693E+05 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1 P 2  m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runof fh in fa l l  Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

I I 
Total 5.020E+06 I 1.693E+O5 

Notes: Ss = Adsorbed substance q u a n t i  
Ds = Dissolved substance quant i  

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnew): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (cf): 

MAGNESIUM in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (a): 

Annual adsorbed contaminant q u a n t i  (9): 

2.73E+03 

7.00E+02 

6.36E+04 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (man): 2.10E+01 

Single storm dissolved contaminant quant i  PQi (a): 1.15E+04 

1.05E+06 'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (e): ' 1.89E+ 
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SUBBASIN NE ALL CHEMICAL: MANGANESE Baseline Investigator: DCW 

Subbasin Specific Inputs: 

2.78E-01 Total subbasin area (mile"2): 

SCS curve number: 65.4 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Storm4vent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

N Ea 
NEb 

1.99E+05 
0.31 

1.20E+01 
2.5 

2.29E-01 1 BO (814 
180 11170 4.90E-02 

1 MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

NEa 
NEb 

11.80 
1 .oo 
0.48 
0.01 

0.300 
6.995E+06 5.896E+03 
2.151E+06 1.813E+03 

U S E :  (Annual Sediment Loading) 
RainfalVrunoff factor Rr (10*2 m-tonne-cdha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.99E+05 

Annual runoff volume (cf): 3.28E+06 

Available water capacity: 
Soil bulk density(gkm'3): 
Conversion constant ((kg/mg)(cmWha)): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contaminant quantity PQi (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. ql (based on runoff) (e): 

1.70E-01 

9.56E+02 

3.32E+04 

1.58E+04 

0.22 
1.45 

loo.w 

I Area I KdlVkd I Conc.lma/ko) I Area fmileA2) I 

I I 1 
1 I 1 

I I I 7.709E+03 
1 

Total 9.146E+06 

Not-: Ss = Adsorbed substance quantity 
Ds = Dissolved substance auantii 

HEC-1 Runoff/Rainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 5.08 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

9.06E-01 

7.87E+00 

MANGANESE in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contarninant q u a n t i  PXi (e): 

Annual adsorbed contaminant q u a n t i  (9): 

8.76E+02 

7.93E+02 

2.76E+04 



NE ONSITE CHEMICAL: MANGANESE Baseline Invesbgator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:24 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Total subbasin area (mile".2): 4.90E-02 

SCS curve number: 59.7 PARTITION EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Storm-Event Runoff) 
Volume of s t o n  runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 

1.00E+00 
0.17 

2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion wnstant : 
Erosion control practice factor P: 
Soil erodibility factor K ( t o n n W R r ) :  
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.04 

0.300 

I USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr ( l P 2  m-tonne-cmlha-hr) 303.60 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2ha)): 

0.22 
1.45 

100.00 

Area Kd(vkg) Conc.(mglkg) Area (mile"2) 
NEb 1.80E+02 1.17E+03 4.90E-02 

Area ss (9) Ds ts) 
1.813E+03 NEb 2.151E+06 

1.813E+03 Total 2.151E+06 

Sediment delivery ratio Sd: 0.25 Notes: Ss = Adsoorbed substance quant i  
Ds = Dissolved substance quant i  

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnew): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

MANGANESE in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.17E+03 

Single storm adsorbed contaminant quant i  PXi (e): 3.00E+02 

Annual adsorbed contaminant quantity (8): 2.72E+04 

DISSOLVED 

Single storm dissolved contaminant conc.Ce (md): 

Single storm dissolved contaminant quant i  PQi (a): 

'Annual dis. wnta. qt (based on sediment yield)(g): 

2.25E-01 

1.23E+02 

l.l2E+04 

Annual dis. conta. qt (based on runoff) (9): 2.02E+O 
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Investigator: DCW SUBBASIN NE ALL CHEMICAL: MOLYBDENUM Baseline 

NEa 
NEb 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6llW94 17:25 

90 2.7 2.29E-6 
90 11.3 4.90E-02 

Subbasin Specific Inputs: 

Total subbasin area (miP2): 2.78E-01 

SCS curve number: 65.4 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 1 .WE+05 
Total storm runoff Qr (in): 0.31 

Total storm rainfall (in): 2.5 
Peak flow rate qp (cfs): 1.20E+01 

N Ea 
NEb 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/hdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

2.318E+04 3.908E+01 
2.076E+04 3.500E+01 

11 BO 
1 .oo 
0.48 
0.01 

0.300 

USLE: ( h n u a l  Sediment Loading) 
RainfalUrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 5.08 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 0.22 - 
Soil bulk density(g/cml): 1.45 
Conversion constant ((kg/mg)(cmA2/ha)): 100.00 

I Area I Kdfvkal I Conc.fma/ko) I Area IrnileA21 1 

I I 
Total 4.394E+04 I 7.408E+01 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance auantitv 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

~~ 

MOLYBDENUM in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (a): 

4.21 E+W 

3.81E+W 

1.32E+02 

~~ ~ 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (man): 1.63E-03 

Single storm dissolved contaminant quant i  PQi (a): 9.19E+W 

-Annual dis. conta.. qt (based on sediment yield)(g): 3.19E+02 

1.51 E+02 Annual dis. con@. qt (based on runoff) (e): 

i 
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NE ONSITE CHEMICAL: MOLYBDENUM Baseline Invesngator: DCW 

Subbasin Specific Inputs: 

Date: 6/18/94 17:25 STEP 1 SURFACE WATER MODEL INPUTS: 

Contaminant Specific Inputs: 

~ o t a ~  subbasin area (mi1e*2): 4.90E-02 

SCS c u m  number: 59.7 

HEC-1: (Stormivent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 

1.00E+00 
0.17 

2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnesihalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
Rainfalkunoff factor Rr (1P2 m-tonnecdha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfalI Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

~~ 

Subbasin (560) Specific Results: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcm"3): 
Conversion constant ((kg/mg)(cmA2ha)): 

Area Kd(Ukg) Conc.(mgMg) Area (mile*2) 
NEb 9.00E+01 4.90E-02 l.l3E+Ol 

Area ss (9) Ds (a) 
NEb 2.076E+W 3.500E+01 

I I Total I 2.076E+04 I 3.500E+Ol 
I 

Notes: Ss = Adsorbed substance q u a n t i  
Ds = Dissolved substance q u a n t i  

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

0.22 
1.45 

100.00 

MOLYBDENUM in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.13E+01 

Single storm adsorbed contaminant quantity PXi (9): 2.89E+00 

Annual adsorbed contaminant quant i  (a): 2.63E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.34E-03 

Single storm dissolved Contaminant q u a n t i  PQi (9): 2.38E+00 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

2.1 6E+02 

3.90E+O 
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SUBBASIN NE ALL CHEMICAL: Ce-137 

N Ea 
NEC 

Baseline Investigator: DCW 

9038.054 5.1E09 2.29E-01 
9038.054 9.97688E09 4.90E-02 

6118194 17:25 STEP 1 SURFACE WATER MODEL INPUTS: Date: 

Area ss (a) 
NEa 4.386E-05 
LICh 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 2.78E-01 

SCS curve number: 65.4 

HEC-1: (Stonn€vent Runoff) 
Volume of storm runoff Vr (cf): 1.99E + 05 
Total storm runoff Qr (in): 0.31 
Peak flow rate qp (cfs): 1.20E+01 
Total storm rainfall (in): 2.5 

Ds (a) 
7.363E-10 
3.M2E-10 

MUSLE: (Stonn€vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

9.06E-01 

7.87E+00 

11.80 
1 .oo 
0.48 
0.01 

0.300 

Ce-137 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (a): 

Annual adsorbed contarninant quantity (9): 

5.96E-09 

5.40E-09 

1 ME-07 

.... 

USLk (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonnecmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

~~~~~~ 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

I 

I I 
Total 6.222E-05 I 1.044E-09 

Ss = Adsorbed substance quantity 
Ds = Dissolved substance quant i  

Notes: 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.30E-14 

Single storm dissolved contaminant quant i  PQi (e): 1.30E-10 

Annual dis. conta. qt (based on sediment yield)(g): 4.50E49 

Annual dis. conta. qt (based on runoff) (a): 2.14E-09 
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NE ONSKE CHEMICAL: Ce-137 Baseline Invesbgator DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:25 

Contaminant Specific Inputs: 

Area 
NEb 

Subbasin Specific Inputs: 

Kd(kg) Conc.(mglkg) Area (mileA2) 
9.04E+03 9.98E-09 4.90E-02 

1 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 59.7 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Ce-137 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 9.98E-09 

1.94E+04 
0.17 

l .WE+W 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
Rainfallhunoff factor Rr (1 (r2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffiRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 2.79 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/crn*3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

I Area I ss (a) I Ds (€4) 
NEb 1.836E-05 I 3.082E-10 

I I Total I 1.836E-05 I 3.082E-10 
I 

Notes: Ss = Adsorbed substance quant i  
Ds = Dissolved substance quant i  

Annual sediment yield Y(S)a (tonne&): 5.83E+W Single storm adsorbed contaminant quantity PXi (e): 2.56E-09 

I , Annual adsorbed contaminant quant i  (a): 2.32E-07 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgll): 3.82E-14 

Single storm dissolved contaminant q u a n t i  PQi (a): 2.1OE-11 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (e): 

Page 2 



SUBBASIN NE ALL CHEMICAL: SR-90 Basdine Investigator: DCW 

Area 
NEa 
NEC 

~~ 

STEP 1 SURFACE WATER MODEL INPUTS: 

Kd(Ukg) Conc.(mg/kg) Area (mile"2) 
54.54931 0 2.29E-01 
54.54931 2.62774EO8 4.90E-02 

Date: 611 8/94 17:26 

Area 
N Ea 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

ss (9) Ds (a) 
0.000E+W 0.000E+00 

HEC-I: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

NEb 4.822E-05 

1.99E+05 
0.31 

1.20E + 01 
2.5 

1.341 E 4 7  

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr ( lW2 m-tonne-cmha-hr) 303.64 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

SURFACE WATER RUNOFF: 

Contaminant Specific Inputs: 

STEP 1 SURFACE WATER MODEL RESULTS: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 0.22 
Soil bulk density(g/cmA3): 1.45 
Conversion constant ((kg/mg)(cmWha)): 100.00 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndyr): 

9.06E-01 

7.87E+00 

I I 
Total 4.822E-05 I 1.341E-07 

Not=: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quant i  

SR-90 in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (a): 

Annual adsorbed contaminant quant i  (e): 

4.62E-09 

4.18E-09 

1.45E-07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 2.95E-12 

Single storm dissolved contaminant quant i  PQi (a): 1 SE-08 

Annual dis. conta. qt (based on sediment yield)(g): 5.78E-07 

Annual dis. conta. at fbased on runofn (a): 2.74E-07 

..  



~~ 

NE ONSITE CHEMICAL: S R ~ O  Inveagator: DCW Baseline 

Date: 6/18/94 17:26 ~ STEP 1 SURFACE WATER MODEL INPUTS: 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Total subbasin area (mileY): 4.90E-02 

SCS curve number: 59.7 PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

l.WE+W 
2.5 

Area Kd(Vkg) Conc.(mg/kg) Area (mile^2) 
5.45E+01 4.90E-02 NEb 2.63E-08 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 11.80 
Erosion control practice factor P: 1 .w 
Soil erodibility factor K (tonnedhdRr): 0.48 
Cover factor C: 0.04 
Product of slope length factor and 
slope steepness factor LS: 0.300 

I 
I 1.341E-07 
I 

Total 4.822E-05 USE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 Notes: Ss = Adsorbed substance q u a n t i  

Ds = Dissolved substance q u a n t i  

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: SR90 in the Runoff: 

ADSORBED: SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 I Single storm adsorbed contaminant conc. Cs(mg/kg): 2.62E-08 

Annual sediment yield Y(S)a (tonne/yr): 5.83E+00 Single storm adsorbed contaminant quant i  PXi (a): 

Annual adsorbed contaminant quant i  (a): 

6.72E-09 

6.1 1 E-07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mu): 1.66E-11 

Single storm dissolved contaminant quantity PQi (a): 9.12E-09 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

8.29E-07 

1.49E-07 
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SUBBASIN NE ALL CHEMICAL: TH-232 Baseline Invesbgator 

STEP 1 SURFACE WATER MODEL INPUTS: Date. 6/18/94 17.26 

Area 
.NEa 
NEb 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 2.78E-01 

SCS curve number: 65.4 

Kd(vkg) Conc.(mgkg) Area (mile"2) 
5800 9.82 2.29E-01 
5800 10.37272727 4.90E-02 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

~~ ~ ~ 

NEa 
NEb 

1.99E+O5 
0.31 

2.5 
-1.20E +01 

8.445E+04 2.209E+W 
1.909E+04 4.993E-01 

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .w 
0.48 
0.01 

0.300 

USE:  (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water cap&y: 
Soil bulk density(glcm"3): 
Conversion constant ((kglmg)(cm"Zha)): 

0.22 
1.45 

100.00 

I A m  I Ss la) I DS fa) I 

I 1 
Total 1.035E+05 I 2.708E+00 

Not-: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

~~ 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 

Annual sediment yield Y(S)a (tonnelyr): ?.87E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.99E+05 

Annual runoff volume (cf): 3.28E+06 

TH-232 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant quantity PXi (a): 

Annual adsorbed contaminant quantity (9): 

9.92E+00 

8.98E+W 

3.12E+02 

~~~ ~ 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgh): 5.96E-05 

Single storm dissolved contaminant quantity PQi (9): 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (e): 

3.36E-01 

1.17E+01 

5.54E+W 

009089 

.' 
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NE ONSITE CHEMICAL: m a 3 2  Baseline Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:26 

Subbasin Specific Inputs 

Total subbasin area (mile*2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (StormPvent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

1.00E+00 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/halRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.300 

USLE: (Annual Sdiment Loading) 
Rainfalhnoff factor Rr (1P2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/crn*3): 
Conversion constant ((kglmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Area Kd(kg) Conc.(mg/kg) Area (mile"2) 
NEb 5.80E43 1.04E+01 4.90E-02 

t I I 4.993EO1 Total 1.909E+04 

Note: Ss = Adsorbed substance quantity 
Ds = Dmlved substance quant i  

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event Sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonnew): 5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): l.!ME+04 

Annual runoff volume (cl): 3.1 7E+05 

~~~~~ . 

TH-232 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.04E+Ol 

Single storm adsorbed contaminant quant i  PXi (g): 2.66E+00 

Annual adsorbed contaminant quantity (9): 2.42E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (men): 

Single storm dissolved contaminant quant i  Wi (a): 

6.20E-05 

3.40E-02 

Annual dis. conta. qt (based on sediment yield)(g): 3.08E+W 

Annual dis. conta. qt (based on runoff) (9): 5.56E-0 
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a 

a 

Area 
N Ea 
NEb 

~~ 

SUBBASIN NE ALL CHEMICAL: UUOTAL) Baseline 

Kd(Ukg) Conc.(mg/kg) Area (mileA2) 
2.29E-01 222 3.24 

222 24.74 4.90E-02 

v 

Investigator: DCW 

7-  ~ 1 I I I 

STEP 1 SURFACE WATER MODEL INPUTS: 

Area 
N Ea 
NEb 

Date: 6/18/94 17127 

ss (9) Ds (g) 
2.785E+04 1.903E+01 
4.550E+04 3.109E+01 

Subbasin Specific Inputs: 

Total subbasin area (mi132): 2.78E-01 

SCS curve number: . 65.4 

HEC-1: (S tokEvent  Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

~.~ 

1.99E +05 
0.31 

2.5 
1.20E + 0 1 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.01 

0.300 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoffhinfal l  Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

~~ 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 

Annual sediment yield Y(S)a (tonne/yr): 7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (c9: 

I I 
7.334E+04 I 5.012E+01 Total 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

U(T0TAL) in the Runoff: 

~ ~~ 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed contaminant quant i  (e): 

7.02E+00 

6.36E+00 

2.21E+02 

DISSOLMD : 

Single storm dissolved contaminant conc.Ce (mu): l.10E-03 

Single storm dissolved contaminant quant i  PQi (a): 6.22E+00 

'Annual dis. conta. qt (based on sediment yield)(g): 2.16E+02 

Annual dis. conta. at (based on runom tal: 1.02E+02 



c 
. , ... 

NE ONSITE CHEMICAL: UCTOTAL) Baseline Invesbgator: DCW 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 4.90E-02 

SCS curve number: 59.7 

Contaminant Specific Inputs: 

PARTmON EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Stormivent Runoff) 
Volume of storm runoff Vr (cf): 1.94€+04 
Total storm runoff Qr (in): 0.17 
Peak flow rate qp (cfs): 1.00E+00 
Total storm rainfall (in): 2.5 

I ’  MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Area Kd(Vkg) Conc.(mg/kg) Area (mile*2) 
NEb 2.22E+02 2.47E+01 4.90E-02 

11.80 
1 .00 
0.48 
0.04 

0.300 

Area 
NEb 

Available water capacity: 
Soil bulk density(g/cmQ): 
Conversion constant ((k9/mg)(crnA2/ha)): 

ss (9) Ds (9) 
4.550E+04 3.109E+01 

0.22 
1.45 

100.00 

Subbasin (560) Specific Results: U(T0TAL) in the Runoff: 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonneadha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoffhinfal l  Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

t I I 3.109E+01 
I 

Total 4.550E+04 

Note: Ss = Adsorbed substance quantity 
0s = Dissolved substance quant i  

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonne/yr): 5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.47E+01 

Single storm adsorbed contaminant q u a n t i  PXi (g): 6.34E+W 

Annual adsorbed contaminant quant i  (a): 5.76E +02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgfl): 

Single storm dissolved contaminant q u a n t i  PQi (g): 

3.86E-03 

2.1 1 E+W 

.1.92E+02 I ‘Annual dis. conta. qt (based on sediment yield)(g): 

3.47E+01 Annual dis. conta. qt (based on runoff) (a): 
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Investi&tor: DCW SUBBASIN NE ALL CHEMICAL: U-234 Baseline 

Area Kd(vkg) 
N Ea 222.0441 
NEC 222.0441 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:27 

Conc.(mg/kg) Area (mile'2) 
0.000167 2.29E-01 
0.001302094 4.90E-02 

Subbasin Specific Inputs: 

Area 
N Ea 
NEb 

Total subbasin area (mile"2): 2.78E-01 

ss (a) Ds (a) 
1.43!5E+00 9.807E44 
2.396E+00 1.637E-03 

SCS curve number: 65.4 

HEC-1: (Storm-Event Runoff) 

Total storm runoff Qr (in): 0.31 

Total storm rainfall (in): 2.5 

Volume of storm runoff Vr (cf): 

Peak flow rate qp (cfs): 

1.99E+05 

1.20E+01 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr ( l P 2  m-tonnecmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 0.22 
Soil bulk den&y(g/cm*3): 1.45 
Conversion constant ((kglmg)(cmA2/ha)): 100.00 

I 1- ~ I 1 I 

I Total I 3.831 E+W 1 2.618E-03 

Note: Ss = Adsorbed substance quant i  
Ds = Dissolved substance quant i  

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.06E-01 

7.87E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-234 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed Contaminant quantity (g): 

3.67E-04 

3.32E-04 

1.16E-02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 5.76E-08 

Single storm dissolved contaminant quant i  PQi (9): 3.25E-04 

-Annual dis. conta. qt (based on sediment yield)(g): 1.13E-02 

Annual dis. conta. at (based on runom fa): 5.35E-03 

i 



4 . .  . .  

NE ONSITE CHEMICAL: u-234 Baseline lnvestlgator DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date 6 I l a m  17 27 

Subbasin Specific Inputs: 

Total subbasin area (mile2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

l .WE+W 
2.5 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .W 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1P2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

~ 

41 .OO 
2.79 

Subbasin (560) Specific Results: 

1 
Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk densily(g/cmA3): 
Conversion constant ((kg/mg)(cmA2iha)): 

0.22 
1.45 

lW.OO 

Area I Kd(Ukg) 1 Conc.(mglkg) I Area(mile*2) 
NEb 12.22E+02( 1.30E-03 I 4.90E-02 

, 
I t I 2.396E+W I 1.637E-03 

I 

Total 

Notes: Ss = Adsorbed substance quant i  
06 = Dissolved substance q u a n t i  

1 

STEP 1 SURFACE WATER MODEL RESULTS: 

~~ ~ 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

. & p ~ u a l  sediment geld Y(S)a (tonnew) 5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-234 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant q u a n t i  PXi (9): 

Annual adsorbed contaminant quantity (9): 

1.30E-03 

3.34E-04 

3.03E-02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (man): 2.03E-07 

Single storm dissolved contaminant q u a n t i  PQi (9): l . l lE-04 

1.01 E-02 

1 B2E-0 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

' 

Paae 2 



4 

4 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 2.78E-01 

SCS curve number: 65.4 

. 

HEC-I: (Storm-Event Runom 
Volume of storm runoff Vr (c9: 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 

1 M E +  05 
0.31 

1.20E + 01 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 
.- . .  

Available water capacity: 0.22 
Soil bulk density(g/cml): 1.45 
Conversion constant ((ks/mg)(cmWha)): 100.00 

Total storm rainfall (in): - 
Area Kd(vkg) Conc.(mg/kg) Area (mile"2) 
NEa 222 0.041 1 2.29E-01 
NEb 222 0.324074074 4.90E-02 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/halRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Area 
N Ea 
NEh 

2.5 

ss (a) Ds (9) 
3.532E+02 2.414E-01 
5.959€+02 A.073E-01 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USE:  (Annual Sediment Loading) 
RainfalVrunoff factor Rr ( l P 2  m-tonne-cmlha-hr) 303.60 

Total 9.492E+02 6.487E-01 

Sediment delivery ratio Sd: 0.25 Nates: Ss = Adsorbed substance quantity 
Ds = Dihsolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnm): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (c9: 

U-235/236 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (a): 

9.09E-02 

8.23E-02 

2.86E+00 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mglt): 

Single storm dissolved contaminant quantity PQi (a): 

1.43E45 

8.04E-02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

2.80E+00 

1.33E+00 



Subbasin Specific Inputs: 

Total subbasin area (mile*2): 4.90E-02 

SCS curve number: 59.7 

Contaminant Specific inputs: 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Area Kd(Vkg) 
NEb 2.22E+02 

1.94E+W 

l .WE+W 
0.17 

2.5 
Conc.(mg/kg) Area (mile"2) 

3.24E-01 4.90E-02 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/haRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

- -  
11.80 
1 .w 
0.48 
0.04 

0.300 

Area 
NEb 

USLE: (Annual Sediment Loading) 
RainfaiVrunoff factor Rr (1W2 m-tonneanha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

ss (a) & ( a  , 

4.073E-01 5.959E+02 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

I I 
I 4.073E-01 Total 5.959E+02 

Ss = Adsoorbed substance quantity Notes: 

HEC-1 RunoffRainfaii Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Ds = Dissolved substance quant i  

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonndyr): 5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.22 
1.45 

100.00 

U-2351236 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quant i  (9): 

3.24E-01 

8.31 E-02 

7.55E+W 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mu): 
Single storm dissolved contaminant quant i  PQi (g): 

5.05E-05 

2.77E-02 

-Annual dis. conta. qt (based on sediment yield)(g):' . 

Annual dis. conta. qt (based on runoff) (g): 

Page 2 
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Area 
N Ea 
NEb 

* uey 

SUBBASIN NE ALL CHEMICAL: U-238 Baseline Investigator: $cw 

Kd(vkg) Conc.(mg/kg) Area(mile*2) 
2.29E-01 222 3.24 

222 24.5982t429 4 90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 611 8/94 17213 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 2.78E-01 

SCS curve number: 65.4 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

1.20E+01 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (10*2 m-tonne-cm/hahr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffiRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 5.08 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

. .  
Available water capacity: 
Soil bulk density(g/cm*3): 
Conversion constant ((kg/mg)(cmA2ha)): 

0.22 
1.45 

100.00 

I NEb I 

I I Total I 7.308€+04 I A.Q9!iE+01 
I 

Ss = Adsorbed substance quantity Notes: 
Ds = Dissolved substance quant i  

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.99E45 

Annual runoff volume (cf): 3.28E+06 

U-238 in the Runoff: 

~ ~~~~ ~ ~ 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed contaminant quant i  (9): 

7.00E+00 

6.34E+00 

2.20E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quant i  PQi (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

l.lOE-03 

6.19E+00 

2.15E+02 

1.02E+02 
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NEONSITE CHEMICAL: U-238 Baseline Inveagator: DCW 

Area 1 Kd(Vkg) 
NEb 2.22E42 

I 

Conc.(mg/kg) Area (mileA2) 
2.46E+01 4.90E-02 

Area 
NEb 

ss (9) Ds (e) 
4.523E+04 3.092E+01 

~ 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:28 A 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Total subbasin area (mile*2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Storm€vent Runoff) 
Volume of storm runoff Vr (cf): 1.94E+04 
Total storm ynoff Qr (in): 0.17 

Total storm rainfall (in): 2.5 
Peak flow rate qp (cfs): 1.WE+00 - 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

MUSLE: (StormPvent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11 .a0 
1 .00 
0.48 
0.04 

0.300 

I I 1 .I 

1 ~ 

Total 4.523E+04 USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (lo"2 m-tonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 Notes: Ss = Adsorbed substance quant i  

Ds = Dissolved substance quantity 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: U-238 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant q u a n t i  PXi (e): 

Annual adsorbed contaminant quantity (a): 

2.46E+01 

6.31 E+W 

5.?3E+02 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonnw): 5.83E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contaminant q u a n t i  PQi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.84E-03 

2.1 OE+OO 

1.91E+02 

3.45E+01 
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Area Kd(Ukg) 
NEa 9038.054 
NEb 9038.054 

SUBBASIN NE ALL CHEMICAL: Ce-137 Future tnvesijgator. 

\ 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 611 8/94 1 7 : s  

Conc.(mg/kg) Area (mile"2) 
2.29E-01 5.1E.09 

1.99801E.09 4.90E-02 

Subbasin Specific Inputs: 

Area 
NEa 
NEb 

Total subbasin area (mile2): 2.78E-01 
SCS curve number: 65.4 

ss (9) Ds (9) 
4.386E-05 7.363E-10 
3.677E-06 6.172E-11 

HEC-1: (Storm-Event Runoff) 
Vofume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

1.20E+01 
2.5 

MUSLE: (Storm€vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

1 1 B O  
1 .00 
0.40 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 m-tonnecmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 5.08 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 0.22 
Soil bulk density(g/cmA3): 1.45 
Conversion constant ((kglmg)(cmA2iha)): 100.00 

I I 
Total 4.754E-05 I 7.980E-10 

Notes: s6 = Adsorbed substance quantity 
Db = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

Ce-137 in the Runoff: 

ADSORBED: \ 

Single storm adsorbed Contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quantity (9): 

4.55E-09 

4.12E-09 

1.43E-07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mu): 1.76E-14 

Single storm dissolved contaminant quantity Wi (g): 9.9OE-11 

Annual dis. conta. qt (based on sediment yield)(g): 3.44E-09 

Annual dis: conta. at fbasfd on runom (01: 1.63E-09 



I 

NE ONSITE CHEMICAL: Ce-137 

Area 
NEb 

Future 

Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
9.04E+W 2.00E-09 4.90E-02 

Invesbgator: DCW 

Area 
NEb 

~~ ~ 

STEP 1 SURFACE WATER MODEL INPUTS: 

ss (e) I Ds (9) 
3.677Ea I 6.172E-11 

I 

Date: 6/18/94 1 7 : s  1 

Subbasin Specific Inputs: 

Total subbasin area (mi132): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 1.94E+W 
Total storm runoff Qr (in): 0.17 
Peak flow rate qp (cfs): 1.00E+W 
Total storm rainfall (in): 2.5 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.40 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoff/Rainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 2.79 

~~~ ~ 

Subbasin (560) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcm"3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

t I 
I 6.172E-11 
I 

Total 3.677E-06 

Notes: Ss = Adsorbed substance q u a n t i  
Ds = Dissolved substance quant i  

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

0.22 
1.45 

100.00 

Ce-137 in the Runoff: 

ADSORBED: 

' Single storm adsorbed contaminant conc. Cs(mg/kg): 2.00E-09 

Single storm adsorbed contaminant quant i  PXi (a): 5.12E-10 

Annual adsorbed contaminant q u a n t i  (a): 4.66E-08 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 7.66E-15 

Single storm dissolved contaminant quant i  PQi (9): 4.20E-12 

Annual dis. conta. qt (based on sediment yield)(g): . 3.81E-10 

Annual dis. conta. qt (based on runoff) (a): 6.88E-11 
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SUBBASIN NE ALL CHEMICAL: SR-90 Future Investigator: Q C W  

Area 
NEa 
NEb 

0 

a 

Kd(Ukg) Conc.(mglkg) Area (mile"2) 
54.54931 0 2.29E-01 
54.54931 4.81718E-09 4.90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: 

Total 

Date: 6/18/94 17:37 

8.840E-06 2.459E-08 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

l.mE+Ol 
2.5 

MUSLE: (Storm€vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11 BO 
1 .00 
0.48 
0.01 

0.300 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 0.22 
Soil bulk density(g/cml): 1.45 
Conversion constant ((kg/mg)(cmA2ha)): 100.00 

I I I 1 -  I 

NEb I 8.840E-06 I 2.459E-08 
1 

Notes: Ss = Adsorbed substance quant i  
Ds = Dissolved substance quanMy 

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

SR-90 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.47E-10 

Single storm adsorbed Contaminant quant i  PXi (a): 7.67E-10 

Annual adsorbed contaminant quant i  (a): 2.67E-08 

DISSOLVED : 

Single storm dissolved Contaminant conc.Ce (mgn): 5.41E-13 

Single storm dissolved Contaminant quant i  PQi (a): 3.05E-09 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

1 .06E-07 

5.ME-08 
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NE ONSITE CHEMICAL: SR-90 Future Inveagator: DCW 

Date: 611 8/94 17:37 STEP 1 SURFACE WATER MODEL INPUTS: 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mileA2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

1.00E+00 
2.5 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/halRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1.00 
0.48 
0.04 

0.300 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 m-tonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

~~ ~ ~~ ~ 

Subbasin (560) Specific Results: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cm'Zha)): 

0.22 
1.45 

100.00 

Area Kd(Ukg) Conc.(mg/kg) Area (mile"2) 
NEb 5.45E+01 4.82E-09 4.90E-02 

I I I I 1 
I I 

Total 8.840E-06 I 2.459E-08 

Notes: Ss = Adsorbed substance quant i  
Ds = Dissolved substance auantitv 

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

2.57E-01 

5.83E+00 

SR4O in the Runoff: 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

Page 2 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.80E-09 

Single storm adsorbed contaminant quant i  PXi (9): 1.23E-09 

Annual adsorbed contarninant quant i  (9): 1.12E-07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.05E-12 

Single storm dissolved contaminant,quanti PQi (9): 

'Annual dis. conta. qt (based on sediment yield)(g): 

1.67E-09 

1.52E-07 

Annual dis. conta. qt (based on runoff) (a): 2.74E 

001102 



SUBBASIN NE ALL CHEMICAL: TH-232 Future Investigator: DCW 

Area Kd(Ukg) 
NEa 5800 
NEb 5800 

Subbasin Specific Inputs: 

Conc.(mglkg) Area (mile"2) 
2.29E-01 9.82 

10.3r272724 4.90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:37 

Contaminant Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

HEC-1: (Stom-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

1.20E+01 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 m-tonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(gfcm"3): 
Conversion constant ((kglmg)(cmA2/ha)): 

I I Total I 1.035E+05 I 2.708E+00 
I 

Note: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.99E+05 

Annual runoff volume (cf): 3.28E+06 

i '  

. .  

0.22 
1.45 

100.00 

TH-232 in the Runoff: 

ADSORBED: 

Single storm adsorbed Contaminant conc. Cs(mg/kg): 9.92E+00 

Single storm adsorbed contaminant quant i  PXi (9): 8.98E+00 

Annual adsorbed contaminant quant i  (e): 3.12E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quant i  PQi (a): 

5.96E-05 

3.36E-01 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. wnta. K$ (based on runoff) (a): 

1.17E+01 

5.54E+00 

001183 
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CHEMICAL: TH-232 Future Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:37 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Storm-Event Runoff) 
Volume of storm NnOff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

1.00E+00 
2.5 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

1 1 .a0 
1 .00 
0.48 
0.04 

0.300 

USE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonne-cmlhahr) 303.60 
Sediment delivery ratio Sd: 0.25 

Contaminant Specific Inputs: 4 
PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(8/cmA3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.45 

100.00 

I Area I Kd(vkg) I Conc.(mg/kg) I Area(miIe"2) 
NEb I5.80E+031 1.04E+01 I 4.90E-02 

' 
t I 

I 4.993E-01 
I 

Total 1.909E+W 

Not-: Ss = Adsorbed substance quant i  
Ds Dissolved substance a w n t i  

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonne/yr): 5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

- 

TH-232 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.04E+01 

Single storm adsorbed contaminant quant i  PXi (a): 2.66E+W 

Annual adsorbed contaminant quant i  (g): 2.42E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quant i  Wi (a): 

6.20E05 

3.40E-02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

3.08E+00 

5.56E-01 

... . f  'CL h . f  Page 2 
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SUBBASIN NE ALL CHEMICAL: U(T0TAL) Future Investigator: DCW 

Area 
NEa 
NEb 

6/18/94 17:37 STEP 1 SURFACE WATER MODEL INPUTS: Date: 

Kd(vkg) Conc.(mg/kg) Area (mile"2) 
2.29E-01 222 3.24 

222 24.74 4.90E-02 

Subbasin Specific Inputs: 

Total subbasin area (miP2): 2.78E-01 

SCS curve number: 65.4 

HEC-I: (Storm-Event Runoff) 
Volume of storm runoff Vr ( ~ 9 :  1.99E+05 
Total storm runoff Qr (in): 0.31 
Peak flow rate qp (cfs): 1.20E+01 
Total storm rainfall (in): 2.5 

Area 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

ss (9) Ds (9) 

11.80 
1.00 
0.46 
0.01 

0.300 NEb 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

4.550E+04 I 3.109E+01 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 
. -  

Available water capacity: 0.22 
Soil bulk density(glcmA3): 1.45 
Conversion constant ((kglmg)(cmWha)): 100.00 

I I 
I 5.012E+01 
I 

Total 7.334E+04 

Notes: Sa = Adsorbed substance quantity 
Ds = Dissolved substance quant i  

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U(T0TAL) in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quantny (9): 

7.02E+00 

6.36E+00 

2.21E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 1.10E-03 

Single storm dissolved contaminant quant i  PQi (9): 6.22E+00 

2.16E+02 Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. st (based on runoff) (g): 1.02E+02 

001105 
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NEONSITE ' CHEMICAL: u(T0TAL) Future Inveagator: DCW 

Area 
NEb 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:37 

Kd(Vkg) Conc.(mg/kg) Area (rnile*Z) 
2.22E+02 2.47E+01 4.90E-02 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (c9: 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 

1.00E+W 
0.17 

2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.300 

U S E :  (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcm*3): 
Conversion constant ((kg/mg)(cm%ha)): 

0.22 
1.45 

100.00 

I I 
~ I 

I I 
Total 4.550E+04 I 3.109E+01 

Notes: Ss = Adsorbed substance q u a n t i  
Ds = Dissolved substance q u a n t i  

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonnw): 5.83E+00 

U(T0TAL) in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.47E+01 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed contaminant quantlty (9): 

6.34E+00 

5.76E+02 

SURFACE WATER RUNOFF: 

~~~ 

DISSOLVED : 

Single storm runoff volume (cf): 1.94E+04 I Single storm dissolved contaminant conc.Ce (mgA): 3.86E-03 

Annual runoff volume (cf): 3.17E+05 Single storm dissolved contaminant q u a n t i  PQi (e): 2.11E+00 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

Page 2 
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SUBBASIN NE ALL CHEMICAL: U-234 Future Investigator: D 

Area 
N Ea 
NEb 

~ 

STEP 1 SURFACE W A E R  MODEL INPUTS: 

Kd(Vkg) Conc.(mg/kg) Area (milel2) 
2.29E-01 222.0441 Q.QQQ167 

222.0441 Q.QQl3Q2635 4.90E-02 

Date: 6/18/94 1 7 3  

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Subbasin Specific Inputs: 

Total subbasin area (mile'2): 2.78EO1 

SCS curye number: 65.4 

U-234 in the Runoff: 

ADSORBED: 

HEC-1: (Stormivent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E + 05 
0.31 

1.20E+01 
2.5 

MUSLE: (Stormivent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVNnoff factor Rr (1W2 m-tonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 
- 

Available water capacity: 0.22 

Conversion constant ((kg/mg)(cmWha)): 100.00 
Soil bulk density(g/cmD): 1.45 

I 
I 

~ 

t Total 3.831 E+00 I 2.618E43 
I I 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quant i  

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 

Annual sediment yield Y(S)a (tonnw): 7.87E+00 

SURFACE WATER RUNOFF: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.67E-04 

Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quant i  (e): 

3.32E-04 

1.15E-02 

DISSOLVED : 

Single storm dissolved contarninant conc.Ce (mgA): 5.76E-08 
lBE+05 I Single storm runoff volume (cf): 

Annual runoff volume (cf): 3.28E+06 Single storm dissolved contaminant quantity Wi (a): 3.25E-04 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

1.13E-02 

5.35E-03 
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NE ONSITE CHEMICAL: u-234 Future Inveagator DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 611 8/94 1 7 3  

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mil32): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

1.00E+00 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibillty factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Area Kd(Vkg) Conc.(mgkg) Area (mile"2) 
NEb 2.22E+02 1.30E-03 4.90E-02 

I 1 I 
I I 

Total I 2.395E+00 I 1.637E-03 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnew): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

U-234 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed contaminant quantity (9): 

1.30E-03 

3.34E-04 

3.03E-02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgfl): 2.03E47 

Single storm dissolved contaminant quantty Wi (e): l . l lE-04 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

1.01 E42 

1.82E 
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SUBBASIN NE ALL CHEMICAL: U-235n36 Future Invesbgator: DCW 

Area Kd(Vkg) 
N Ea 222 
NEb 222 

STEP 1 SURFACE WATER MODEL INPUTS: 

Conc.(mg/kg) Area (mile"2) 
0.041 1 2.29E-01 
0.324074074 4.90E-02 

Date: 6/16/94 1 7 3  

Area 
NEa 
NEb 

Subbasin Specific Inputs: 

Total subbasin area (mileA2): 2.78E-01 

SCS curve number: 65.4 

ss (9) Ds (€0 
3.532E+02 2.414E-01 
5.959E+02 4.073E-01 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.99E+05 
0.31 

1.20E + 01 
2.5 

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USLE: (Akua l  Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonnecmiha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoffhinfal l  Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

SURFACE WATER RUNOFF: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(gcrnA3): 
Conversion constant ((kgfmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

STEP 1 SURFACE WATER MODEL RESULTS: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

I I 
Total 9.492E+02 I 6.487E-01 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quant i  

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.06E-01 

7.87E+00 

U-235R36 in the Runoff: 

~~~~~~~~~ ~~ ~~~ ~~~ ~~ 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (e): 

Annual adsorbed contaminant quant i  (a): 

9.09E-02 

8.23E-02 

2.86E+00 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.43E-05 

8.04E-02 Single storm dissolved contaminant quant i  PQi (a): 

Annual dis. conta. qt (based on sediment yield)@): 2.80E+00 

Annual dis. conta. at fbased on runom fa): 1.33E+00 

IT 001109 



NE ONSITE CHEMICAL: U-23!5/236 Future Investigator: DCW 

Date: 6/18/94 17.38 STEP 1 SURFACE WATER MODEL INPUTS: 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Area 
NEb 

Total subbasin area (mi132): 4.90E-02 

SCS curve number: 59.7 

ss (a) Ds (a) 
5.959E+02 4.073E-01 

HEC-1: (StormPvent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak now rate qp (cfs): 
Total storm rainfall (in): 

Subbasin (560) Specific Results: 

1.94E+O4 

1.00E+W 
0.17 

2.5 

U-2351236 in the Runoff. 

I 
MUSLE: (Storm-Event Sediment Loading) 

Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Area I Kd(vkg) I Conc.(mg/kg) I Area(mile*2) 
NEb I 2.22E+02 I 3.24E-01 I 4.90E-02 

I I 

I I I 4.073E-01 Total 5.959E+02 

Notes: Ss = Adsorbed substance q u a n t i  
Ds = Dissolved substance a u a n t i  

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

ADSORBED: 

Single storm adsorbed contaminant mnc. Cs(mg/kg): 3.24E-01 

Single storm adsorbed contaminant quant i  PXi (9): 8.31 E-02 

Annual adsorbed contaminant quant i  (g): 7.55E+00 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quantity PQi (e): 

5.05E-05 

2.77E-02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta..ql (based on runoff) (a): 

2.52E+00 

4.54E-01 

Page 2 
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SUBBASIN NE ALL CHEMICAL: U-238 Future 

Area 
N Ea 
NEb 

Date: 6/18/94 17:39 STEP 1 SURFACE WATER MODEL INPUTS: 

- 
1.903E+01 

4.523E+04 I 3.092E+01 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (ch): 

1 .WE +05 
0.31 

1.20E+01 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/mA3): 
Conversion constant ((kghg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Total storm rainfall (in): . 2.5 

1 Area I Kd(Ukg) I Conc.(mg/kg) I Area (mileA2) 1 
I I  NEa I222 13.24 1 2.29E-01 I 

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

~~ ~ 

NEb I222 (24.59821429 I 4.90E-02 
I I 

I L  I 
0.48 
0.01 

0.300 

I 

U S E :  (Airnual Sediment Loading) 
RainfalUrunoff factor Rr ( l F 2  m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

I I 7.308E+04 I 4.99!5E+01 Total 

Ss = Adsorbed substance quantity 
Ds = Dissolved substance quamy 

Notes: 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield'Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-238 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.OOE+00 

Single storm adsorbed'contaminant quantii PXi (e): 6.34E+00 

Annual adsorbed contaminant quant i  (e): 2.20E+02 

DISSOLVED : 

Single storm dissolved contarninant conc.Ce (mgn): 

Single storm dissolved contaminant quant i  PQi (9): 

l.lOE-03 

6.19E+00 

2.15E+02 

1.02E+02 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. at (based on runoff) lo): 

OOlPll 



NE ONSITE CHEMICAL: u-238 Future Investigator: DCW 

Area Kd(vkg) 
NEb 2.22E+02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:39 

Conc.(rnglkg) Area (mile^2) 
2.46E+01 4.90E-02 

Subbasin Specific Inputs: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

3.1 7E+05 Annual runoff volume (cf): 

~ ~ o t a ~  subbasin area (mileA2): 4.90E-02 

SCS curve number: 59.7 

U-238 in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant quant i  Pxi (9): 

Annual adsorbed contaminant quant i  (a): 

2.46E+01 

6.31 E+OO 

5.73E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 3.a4E-03 

2.10E+00 

1.91 E+02 

3.45E+01 

Single storm dissolved contaminant quantity PQi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

HEC-1: (StonnZvent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 
0.17 

l.OOE+W 
2.5 

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1 P 2  m-tonne-cdha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoft) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

Contaminant Specific Inputs: 4 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Area I ss (9) I Ds (9) 
NEb 4.523E+04 I 3.092E+01 c 

I I 
Total 4.523E+04 1 3.092E+01 

Not-: Ss = Adsorbed substance quantity 
Ds = Dissolved substance q u a n t i  
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Attachment F.2 .V 

Surface Water Model Outputs 
Current Conditions 
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C. ?a W OF Mq.hn 

pbMn Dp.0h.d osudvad T O O V O L m  D*mn C m . d m r 0  

SW60 142E-02 606€+01 170- 2WE-01 Z85E43 

WQA 118E*00 4 0 2 E 4 3  12OE45 509E-01 602E-01 
-70 235E42 132€+02 199E45 625E-01 147E42 

cart+I wants) d R U a ( a )  F r t o  -I+) 

-75 3 1 3 ~ 4 3  im~+oi  123E45 211E-01 661E-01 

w 191E43 235El00 434E+04 410E-02 84lEoS 
P M R  633E-01 l 2 7 W  706E45 928E-01 5BBE.01 
-1 439E-02 558E102 4 49E45 4 17501 1 83EQ2 
slAaa2 lWE-03 166E101 3611E45 297E-01 474E-W 

V o L m  T O O  V- 

Da. cm On@l YI..(g) Car.IlnmlW) 
comb.rd-- w w . d  Dh.0h.d 

m560 142E-02 686E41  443E41 
WQA a0570 459E-01 415503  275€+02 
u 7 5  313E-03 109Ecol 1 9 5 W 1  
S&58OPDAR 5816582 298E-01 13ZE104 1 9 3 W 2  

PaDn - -  p.cknp. 

I s h )  I&) 

OROUTO 00 a R a d n )  4160 
-7XT S O  QSTA150(Radn) 454 0 
M I I ( Y S 7 U W P A )  

530  

CIROUTl 310 WRouO'l) 370 0 
4575 160 QSTAlOO(RaQ7) 376 0 
QSTA75(575) 76 0 

QROu12 3 0  WRaQl 378 0 

OSTAEE(SSOD1) 199 0 

@PADDY -0  Mq.ho.4. 

WTA&l 1960 OSTAlzo(Rad3) 406 0 

T a d - d l l d  

-A=) 34600 . r k l d l  111E47 

5.65E-01 2.79E-01 
2.SE01 l.ZE-01 
9.16E42 4.52E42 
2.54EcaO 1.25EIO 

cc 
D D  
E-E 

241EIOl I TOTAL I 2.83E45 3.45EcaO 1.70EUM 

G O  20 6 25 2 1 0 6 E G  116EcaO 808E41  
4 59E02 2 75E42 D E  7 5  11 3 13 9 476E102 521E-01 4UE101 
4 59E42 2 7 5 E W  E-F 0 6  14 1 0  1 1  2ME102 Z24E-01 227E101 
4 59E42 2 75E42 S O 0  492 6 5 1 E G  7 14El00 262E42 

C K  .ERE- UTOTAL wm SAWLEI RISK CRITERU : l.lOElO1 luglll 

M a  !4 5 9 E W  2 75E42 

QIU ym llnr 

1.42E02 NO 142EIQl NO -- NO I , , E a 1  
NO 2 35ElOl 
YES 3 13El00 YES w 2  

TOTAL a ZSEG 

T a m  Y.U C a v u  

1.91E-03 YES 1.9lEcaO 
6.33E-01 NO 2.62E102 
4.39E-02 NO 439E101 
1.WE-03 YES 1.WEcaO 

YES 
NO 
NO ' 
YES 

Page 1 



a a u € U r a ~ W v n  Dcw D u e  YlsR1141 

e mi W DF C l d 4 . R -  - DS- l d V O l r *  u carb*lo - Dack.rg. 
conr IK9ll Y.u(P1 dIh.pn(dl Fma I d s )  l d s l  

1 42E-02 6 86E41 170E105 200E-01 285E-03 
BROUTO 1 0  aRcuQ5) 390 0 

235E-02 1 3 2 E a  199E105 968E-01 227E-02 rp7OCT 300 QSTA130(RoUaSI 428 0 

313E-03 1 W W 1  lWE105 262E-01 821- 
OSlA70(5DwPAl 31 0 

A r p  C e  n?addp Rma CYI 2 70E+00 
A r g  C e  n tlA 271E-01 

Ma. Conr n PuMn Rm a GNll 194E41 

1.91E-03 Z.SE*QO 4.34€44 1.28E-01 2.45E-04 OROUT1 

4.39EU2 5.58Ho2 4.49- 9.06E-01 3.- 951A754575) 
1.60E.03 1.66E41 3.68E105 4.35E-01 6.956-04 

@75 

I vo*nr T d  I V- BROUTZ 

T d l l  T d Y I I .  T d  yp. 
Crws ya DWbUmdhm R.mblUdh1 
S.ciLOII L o h p 8 1  mlmn (Udw v e r  Wdwl 

C D  351E43 4 27E-02 2 11E-02 

349 0 16.0 aRouQ7l 

61.0 
16.0 QSTAlOO(R&7) 5580 

57.0 W R a b l )  

S&560 
-70 
S~b575 

357.0 

- D n M . d s c n s m d  Conr n scmemd - C o n r n  & n a n d  - !  conr (MI ou n QYl IVY1 011 c a l  lmwl) QI n Q Y l ( d )  G1 

19lE-03 YES 19lE100 YES 
4 39E-02 NO 194E41 NO 
lWE.03 YES (WE100 YES 

142E-02 NO 3 WE- YES 
233E-02 NO 3 WE100 YES 
3 13E-03 YES 3 13E& YES W 2  

Cross ~~ ucbon rl zh zzh 
2.28W1 157E42 
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MllX 2 35E41 157E42 

t*- **rqn*m f SSBD 

TOTAL 
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1.55E43 
4.32E42 
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CHEMICAL: &TOTAL W/O SAMPLES CURRENT 

SEDIMENT IN THE RUNOR: 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 5m SUBBASIN 575 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+ 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.11E+00 1.07E+01 1.1 1E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.43E+01 4.64E+02 1.62E+02 1.95E+01 

Single storm adsorbed contaminant quantity PXi (9): 4.15E+02 1.95E+03 7.19E +02 4.32E+01 

Annual adsorbed contaminant quantity (9): 1.79E+04 1.48E+04 6.46E+03 7.22E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (d): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

3.13E-03 Single storm dissolved contaminant c0nc.b (mg/l): 1.42E-02 1.18E + 00 

Single storm dissolved contaminant quantity Poi (9): 6.86E+01 4.02E + 03 1.32E+02 1.09E+01 

1.82E+02 Annual dis. conta. qt (based on sediment yield)(g): 2.97E+03 3.05E + 04 1.19E+03 

1.82E+02 

2.35E-02 

Annual dis. conta. qt (based on runoff) (9): 1.12E +03 6.70E+04 2.22E +03 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+ 00 

2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

1.34E+01 

6.85E+01 

1.07E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.91E-03 0 
Sjnglestorm dissolved contaminant quantity POI (9): . 2.35E+00 

Annual dis. conta. qt (based on sediment yield)(g): 3.66E+01 

Annual dis. conta. qt (based on runoff) (g): 3.86E+Ol 

Y. ,=& 3.. &'A * e 

SUBBASIN PDAR SUBBASIN 581 

7.92E + 00 8.69E+Ol 

1.17E + 01 3.33E+02 

3.73E + 02 . 7.61E+01 

2.96E + 03 6.62E+03 

9.75E+03 1.1 OE +05 

7.06E+05 4.49E+05 

I. 17E+ 07 7.47E +06 

6.33E-01 4.39E-02 

l . n E + W  5.58E+02 

4.17E +04 9.29E+03 

2.10E +05 9.28E+03 

SUBBASIN 582 

9.56E + 00 

5.19E+ 01 

9.47E + 00 

9.06E+01 

2.34E + 03 

3.68E + 05 

6.31€+06 
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. 
I NPUT.XLS 

investigator DCW 

CPC= U-TOTAL W/O SAMPLES 1 
Risk Criteria (ug/l) 11 

comment 
AREA Kd Concentration CURRENT 

5608 
560C 
SWL 
560D 
570A 
5708 
570C 
570D 
570E 

575A 
5758 
SF 

580A 

581 A 
581 8 
581 C 
581 D 

582A 
5828 
AFP 

PAA 
PAB 
PAC 
PAD 
PAE 
PAF 
PAG 
PAH 
PA1 
LSP 

WPAA 

WPA.OU4 
3 2 $ jWJfi.OU 1 

1.52E+02 
2.58E+02 
2.30E+02 

8.84E+01 
1.1 OE+02 
3.50E+01 
5.89E+02 
4.75E+01 

1.74E+02 

1.43E+01 
5.88E+01 
2.74E+0 1 

1.35E+01 

1.23E+03 
7.23E+02 
3.72E+02 

2.64E+02 

2.1 3E+03 
4.47E+01 
2.41 E+01 
1.98E+02 

1.25E+02 

1.68E+02 

1.61 E+02 
728 
357 
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a N U  SUBBASIN 560 CHEMICAL: u-TOTAL WIO SAMPLE CURRENT 

560b 
56oc 
56od 
SWL 

STEP 1 SURFACE WATER MODEL INPUTS: Date: W6Q4 14:28 

2.22E+02 1.52E+02 5.60E-02 
1 .5OE+01 2.58E+02 4.00E-03 
2.22E+02 1.74E+02 4.00E-03 
7.50E+01 2.30E+02 2.00E-03 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Area 
56oa 
560b 
56oc 

Total subhasin area (mile"2): 3.17E-01 

SCS curve number: 62.6 

ss (8) Ds (9) 
1.268E+05 8.665E+01 

2.178E+02 3.186E+05 
3.837E+04 3.881 E+02 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 

56w 
SWL 
Total 

1.70E + 05 
0.23 

1.20E+01 

2 619E+06 1790E+01 
1724E+04 3 488E+01 
5.272E- 7 453E+02 

Total storm rainfall (in): 2.5 

RainfalUrunoff factor Rr (101.2 m-tonnecm/hahr) 303 60 
Sediment delivery ratio Sd 0 25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in) 41 00 
Annual runoff (in) 3 77 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibilw factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Notes Ss = Adsorbed substance quantny 
Ds = D~ssohred substance quanbty 

Concentdon from areas !Sob, !j6Oc, and SWL (ugll) 

Sediment Conc. areas 560b. 56Oc, and SWL (mglkg) 

6045 

162 

11 .80 
1.00 
0.43 
0.04 

0.900 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcmA3): 
Conversion constant ((kgfmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

F Area I Kd(vkg) I Conc.(mg/kg) I Area (mileA2) 
56Oa 12.22E+021 1.35E+01 1 2.51E-01 

USLE: (Annual Sediment Loading) 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

9.36E+00 

1.01 E+02 

~~ 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL WIO SAMPLES in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant quantity PXi (a): 

Annual adsorbed contaminant quantity (e): 

4.43E+Q1 

4.15E+02 

1.79E+04 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (rngll): 1.42E-02 

Single storm dissolved contaminant quantity PQi (0): 6.86E91 

2.97E+03 

1.12E+03 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (e): 
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SUBBASIN WPA CHEMICAL: U-TOTAL W/O SAMPLE CURRENT Investrgator: DCW 

Area 
WPAa 

WPAoul 
WPAOU4 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 i4:2a I 

Kd(vkg) Conc.(m@kg) Area (mileA2) 
2.22E92 1.61E+O2 2.90E-02 
1.20E+01 7.28E+02 3.70E-02 
1.20EMl 3.57E42 6.00E-03 

I Subbasin Specific Inputs: 

Area 
WPAa 

WPAOul 
WPAOu4 

Total subbasin area (miW2): 7.20E-02 

SCS curve number: 76.85 

ss (a) Ds (9) 
1.785E+05 1.195E+02 
1.020E+06 1.263E+04 

1.005E+03 8.110E+04 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Total 

1.20E + 05 
0.73 

2.70E+01 
2.5 

1.279E96 I 1.376E+04 

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 11.80 
Erosion control practice factor P: 1 .oo 
Soil erodibility factor K (tonnes/ha/Rr): 0.48 
Cover factor C: 0.04 
Product of slope length factor and 
slope steepness factor LS: 0.280 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1012 m-tonne-cdha-hr) 303.60 
Sediment delivery ratio Sd: 0.29 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk dens1ty(g/cm~3): 
Conversion constant ((kglmg)(cmA21ha)): 

Notes: 
Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

~~~~~~ ~ 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 11.97 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (WPA) Specific Results: 

~ 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 4.21 E+00 

Annual sediment yield Y(S)a (tonne/yr): 9.11E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.20E+05 

Annual runoff volume (cf): 2.00E+06 

0.22 
1.48 

100.00 

U-TOTAL W/O SAMPLES in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant anc. Cs(mg/kg): 

Single storm adsorbed contaminant q u a m  PXi (0): 

Annual adsorbed contaminant q u a w  (a): 

4.64E+02 

1.95E+03 

1 . 4 8 E a  

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.18E+00 

Single storm dissolved contaminant q u a m  PQi (9): 4.02E+03 

Annual dis. anta. qt (based on sediment yield)(g): 3.05E+04 

Annual dis. conta. qt (based on runoff) (g): 6.70E+04 
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SUBBASIN 570 CHEMICAL: U-TOTAL W/O SAMPLE CURRENT Investriator: DYW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14:28 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 1.20E-01 

SCS curve number: 76.7 

Contaminant Specific Inputs: 

PARTmON EQUATIONS: (Contaminant Concentrations) 

1.99E + 05 
0.73 

3.00E+ 01 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.53 
0.04 

0.190 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (lO"2 rn-tonne-cmlhahr) 303.60 
Sediment delivery ratio Sd: 0.27 

HEC-1 Runoff/Rainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 11.97 

Available water capacity: 
Soil bulk denslty(glcmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.20 
1.33 

100.00 

570b 6.828E+04 4.625ENl 
5702 4.819E+U3 3.264E+00 
5706 3.850E95 2.608E+02 
57oe 3.434E+04 2.326E+Ol 

Total I 6.690E95 I 4.532Ea2 

Notes: 
Ss = Adsorbed substance quantity 
Ds = Dmhred substance quantity 

~~ ~ ~ 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (570) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 4.44E+00 

Annual sediment yield Y(S)a (tonnelyr): 1.07E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

knnual runoff volume (cf): 

U-TOTAL WIO SAMPLES in the Runoff: 

~ ~~ ~~ ~ ~~~ ~ 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (e): 

Annual adsorbed contaminant qua* (8): 

1 .=E92 

7.19E+02 

6.46E+03 

DISSOLVED : 

Single storm d d e d  contaminant conc.Ce (mN): 

Single storm dissolved contaminant quantity WI (0): 

2.35EM 

1.32E+02 

Annual dis. conta. qt (based on sediment *)(e): 

Annual dis. conta. qt (based on runoff) (g): 

1.19E+03 

2.UE+U3 
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Subbasin Specific Inputs: 

Total subbasin area (mile'2): 1.20E-01 

SCS curve number: 69.82 

HEC-1: (Stormivent Runoff) 

SUBBASIN 575 CHEMICAL: U-TOTAL WIO SAMPLE CURRENT Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14:28 

Area 
57% 
575b 
SF 

Subbasin (575) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndv): 

2.22E+W 

1.1 1 E+01 

SURFACE WATER RUNOFF: 

Kd(i/kg) I conc.(mg/kg) k e a  (mile'2) 
2.22E+02 1.43E+01 9.20E-02 
2.22E+02 5.88E+Ol 8.00E-03 
1.7?E+02 2.74E+01 2.00E-02 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

Area 
57% 
575b 
SF 

I 

ss (9) Ds (e) 
3.230E+01 4.644E+04 

1.656E+04 1.152E+Ol 
1.929E+04 1.682E+01 

Eonteminant specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk demity(glmA3): 
Conversion constant ((kg/mg)(cmA21ha)): 

0.21 
1.36 

100.00 

I I Total I 8.228E+04 I 6.WE+01 
I 

Notes: 
Ss = Adsorbed substance quantity 
Ds = Dwlved substance quant i  

U-TOTAL WIO SAMPLES in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.95E+01 

Single storm adsorbed contaminant quantity PXi (9): 4.32E+01 

Annual adsorbed contaminant quantity (g): 7.22E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg#): 3.13E-03 

Single storm dissolved contaminant q u a m  PQI (g): 1.09E+01 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

Paae 8 

1.82E+02 

1.82E+02 

- 
O O l l 2 4  



SUBBASIN 580 ' CHEMICAL: U-TOTAL WIO SAMPLE CURRENT Investigator: DCW 

Subbasin Specific Inputs: 

Total subbasrn area (miW2): 3.60E-02 

SCS c u m  number: 71.95 

Contaminant Specific Inputs: 

PARTmON EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 

Area 
58oa 

4.34E+04 
0.52 

6.00E+ 00 

Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
2.22E+02 1.35E+01 3.60E-02 

Total storm rainfall (in): 2.5 

USE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonnecmiha-hr) 303.60 
Sediment delivery ratio Sd: 0.29 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control pactice factor P: 
Soil erodibilw factor K (tonndWRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

I I Total I 1.704E- 1 1.129E+01 
I 

Notes: 

11.80 
1.00 
0.56 
0.04 

1.200 

Available water capacity: 
Soil bulk density(glun*3): 
Conversion constant ((kglmg)(cmA21ha)): 

0.20 
1.36 

100.00 

I t I I I I 

1 1  I I 

I I I 

HEC-1 RunoffRainfall Ratio (&nual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 8.53 

Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (580) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

5.10E+00 

2.26E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cl): 

U-TOTAL WIO SAMPLES in the Runoff: 

ABSORBED: 

Single storm adsorbed contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant quantity PXi (g): 

1.34E-1 

6.85E+01 

1.07€+03 Annual adsorbed contaminant quantity (e): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (a): 

Annual dis. conta. qt (based on sediment yieid)(g): 

Annual dis. conta. qt (based on runoff) (9): 
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SUBBASIN PDAR CHEMICAL: U-TOTAL WIO SAMPL CURRENT Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: y26/94 14:28 

PAa 
PAb 
PAC 
PAd 
PAS 

Subbasin Specific Inputs: 

1.50E+Ol 1.23E+03 1 90E-02 
1.50E+01 7.23E+02 4.10E-02 
1.50E+Ol 3.RE+02 1.40E-02 
1.50E+01 1.25E+02 8.00E-03 
1.50E+O1 2.64€+02 2.20E-02 

Total subbasin area (mile*2): 2.44E-01 
SCS curve number: 86.2 

PAS 
PAh 
PAi 

HEC-1: (Stormivent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (A): 
Total storm rainfall (in): 

6.943E+05 4.914E+M 
1 .28OE+05 9.057E+01 
2.885E+M 2.042€+01 

?.ME t 05 
1.26 

1.80E t 02 
2.5 

41 .OO 
20.66 

MUSE: (Stormlvcnt Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneJhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Concentration excluding area PA1 (ug/l) 

7.32E+02 

11.80 
0.50 
0.48 
0.04 

0.135 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (10L2 m-tonnecm/ha-hr): 303.60 
Sediment delivery ratio Sd: 0.45 

~ 

Contaminant Speciiic Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.40 

100.00 

I Area I Kd(Ukg) I Conc.(mg/kg) I Area (mile"2) 

2.22E+02 1.68E+02 1.60E-02 
2.22E+02 2.13E+03 9.00E-03 

PAh 2.22E+02 4.47E+O1 7.90E-02 
2.22E+02 2.41 E+Ol 3.30E-02 

LSP 2.65E+03 1.98E+02 3.00E-03 

ss (9) 
8.395E95 

2.081 E+05 2.1 80E+m 
9 ?AEs+04 

LSP I 2.154E+04 I 1.2nE+00 
Total 3.304E+06 I 2.512E+04 

I 

HEC-1 RunoffIRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (PDAR) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

7.92E+00 

1.17E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

&;. ;> p 1 ;.; j 
,*A ... . 

U-TOTAL WIO SAMPLES in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (8): 

3.73E+02 

2.96E+03 

9.75E+03 

~~ 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgll): 

Single storm dissolved contaminant quantity Wi (g): 

6.33E41 

1.27E+04 

4.17E+04 

2 . 1 0 E a  

Annual dis. conta. qt (basad on sedi 

Annual dis. cor& at (based on RmoR) (a): 

.--- .a 



.b . 

SUBBASIN 581 CHEMICAL: U-TOTAL W/O SAMPLE CURREKT Investigator: DCW 

Subbasin Specific Inputs: Contaminant Specific Inputs: 
I 

Total subbasin area (mile*2): 4.SE-01 

.. 

SCS curve number: 69.43 PARTITION EQUATIONS: (Contaminant Concentrations) 

I 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 

Area 
581 a 
581b 
581c 

4.49E + 05 
0.43 

ss (e) Ds (e) 
2.258E- 1 9 1  E 9 2  
8.212E+05 5.749E92 
4.442E+04 3.1 10E-1 

Available water capacity: 
Soil bulk den&y(@cm*3): 
Conversion constant ((kg/mg)(cmA2ha)): 

581d 

Total 

Peak flow rate qp (ck): 
Total storm rainfall (in): 

4.80E + 01 
2.5 I 

2.396E- 2.482E+03 

1.331 E 4 6  3.246E+03 

~~ 

I 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Sediment delivery ratio Sd: 0.23 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 7.05 

11.80 
1 .oo 
0.48 
0.04 

2.000 

Note: Ss = Adsorbed substance quantify 
Ds = Dissolved substance quantity 

Concentration from areas B i b ,  581c, and 561d (u@) 143.22 

217 Sediment Conc. areas 56Ob, 56Oc, and SWL (mgkg) 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonnecmha-hr) 303.60 

0.23 
1 . 4 8  

100.00 

Kd(Ukg) Conc.(mg/kg) Area (mile"2) 
2.22E+02 1.83E+01 3.23E-01 
2.22E92 2.17E+02 9.90E-02 
2.22E+02 4.00E+01 2.90E-02 
1.50E+01 1.26E+03 5.00E-03 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbarin (581) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

8.69E+01 

3.33E+02 

~~ 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL WIO SAMPLES in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mgkg): 

Single storm adsorbed contaminant quantify PXi (9): 

Annual adsorbed contarninant quantity (e): 

7.61 E+Ol 

6.62E-3 

l.lOE+E 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgil): 4.39E-02 

Single storm dissolved contaminant quantity Poi (g): 5.58E+02 

Annual dit. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (e): 

9.29E+03 

9.28E+03 
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~~ 

I-? .: 
SUBBASIN 582 CHEMICAL: u-TOTAL WIO SAMPLE CURRENT 

Area 
582a 
5821, 
AFP 

Investigator: DCW 

Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
2.22E+02 8.59E+00 4.79E-01 
2.22E+02 9.39E41 5.00E-03 
3.?SE+Ol 1.0?€+01 3.00E-03 

4 STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14:2 

Area ss (g) 
582a 1.501 E 9 5  
5821, 1.71 3E94 
AFP 1.167E- 

I 

Subbasin Specific Inputs: 

Os (9) 
1 . W E 9 2  
1.204E+Ol 
4.857E+W 

T o t a l s u b b a s i n  area (mile"2): 4.87E-01 
SCS curve number: 66.53 

HEC-1: (StormZvent Runoff) 
Volume of storm runoff Vr (c9: 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

3.68E + 05 
0.34 

3.WE + 01 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibildy factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

1 1.80 
1 .00 
0.48 
0.04 

0.320 

USLE: (Annual S e d i i n t  Loading) 
RainfalYrunoff factor Rr (1 OA2 m-tonnecmha-hr): 303.60 
Sediment delivery ratio Sd: 0.21 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 5.58 

- 
contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk densdy(g/cmA3): 
Conversion constant ((kg/mg)(cmA2ha)): 

0.22 
1.41 

100.00 

I I Total I 1.684E+05 I 1.224E+02 
1 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance qua* 

,oncentration from areas 5824 and AFP (ug) 

13.42 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (682) Specific Results: 

5EDlMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.56E+00 

Annual sediment yield Y(S)a (tonnm): 5.1 9E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (c9: 

3.68E+05 

6.31 E+06 

U-TOTAL WIO SAMPLES in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

9.47E+00 

9.06E+01 

Annual adsorbed contaminant quamy (9): 2.34E43 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contarninant quamy PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

1.60E-03 

1.66E+01 

4.30E+ 

2.85E+02 
4 
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c. PaI V I  DF C.dq.Ru, - - Dh.h.d 1ot.Iv- Dpaa Caranlo - D.drg.- 
cml(lnm d R d  (cfl F a c t a  - I d 1  (st.) uaypl 

Se5€Q 1426-02 6-1 17OE405 200E-01 285E-03 

WPA 118E10 402H03 lZOE405 509E-01 602E-01 QROUTO 00  
-70 2.35E-02 1-2 199E405 625E-01 147E-02 -7OCT 530 

-75 313E-03 109E*01 123E405 211E-01 661E44 530 

PDAR 914E-01 183E+04 7 0 6 M  928E-01 848E-01 -5 16 0 

WAW570-WPAI  

slby)o 191E-03 235E10 434E+04 440E-02 841E-M QROVTl 310 

sIM61 439E-02 558E102 4 49E105 4 17E-01 1 63E-02 QSTA7U575) 76 0 
slm582 16oE-03 166501 3688405 297E-01 474E-04 

V- TMld v- QROUT2 3 0  
nmsdwd -8d.Q lvsrm 1960 

DL.. cons. Ilnwl) y a b l  cmc.(nWk#l QSTAEE(SSOD1) 199 0 

$ a 5 6 0  142E-02 686501 443E101 
WPA & SIB570 459501 415E103 279302 e A D D Y  4080 

--- 
SIB575 313E-03 109501 195501 (XiyIyAVo) -0 
SIoYlo PDAR. 581 & 582 425E-01 188- 27- 

mw=hwu- 
(*I 

WRaU25I 416 0 
QSTA130(RaQS) 4540 

W R d )  370 0 
QsTAlOo(Raa27) 378 0 

WR&I 378 0 
QSTAta(RaaJ) 4060 

lolll-dhnoll 
C.dq.-Omq. 

1 11507 

2 75E102 
4 59E102 2 75E102 
4 5 9 E M  2 76E102 SSOD 

TOTAL 
Max 4 59E102 2 76EW 

M ym n w u  

20.6 25.2 
7.5 11.3 
0.6 I .4 

1.06E103 1.16HOo 8.oBE101 
13.9 4.7- 521E-01 4.UEIOl 
1.0 1.1 2.- 2.91E-01 2.95501 

49.2 9.27€+03 1 .M501 3.735102 

Avs Car n P . 6 4 .  RUI I 011 IUpnl 

Avs Car n QIR (Wl 771E10 &enon 

YU. C m .  n P . d 4 .  RUI I 011 (Wl 384E102 C D  
YuCarnQIRltivll 403E101 D E  

E-F 
u ..d C m .  n P.R. I Q * R  (-0) 2 3 1 E M  SSOD 

n. 5.d Car n I P.R Inwkol 242E101 TOTAL 

7 3 4 3 0 1  
e o n  

5.85E-01 2.79E-01 
2.53E-01 1.2sE-01 
1.16E-01 5.70E-02 
3.61Hoo 1.78Hoo 

3 73€*05 4.UEua 2.24Hoo 

1.42E-02 NO 1.42E101 NO 
NO 7.77E101 NO 
NO 2.35E101 NO 
YES 3.13E10 YES 

1.91E43 YES 1.91Hoo 
9.14501 NO 3.73E102 
4.3sE.02 NO 4.39E101 
1.60E43 YES 1.6oE40 

YES 
No 
NO 
YES 
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OROUT1 
w375 
WA75(5751 

25.2 
11.1 
1.6 

SSOD 

4.75Ho1 5.20E42 3.87E+OO 
13.9 2.13E101 2.34E42 2.07E100 
1.1 1.5 1.14501 1.25E-02 1.29l300 

56.6 3.27E102 3 .58Ml  1.94EM1 

@ I  low y... Lohp k Y . r  

4.mm 2.1lE-02 
1 .WE42 9.28E-03 
5.25E-03 2.59EOJ 
1.13E-01 s.m~-02 

1.30E+01 TOTAL 148E*01 1.8oE-01 8.86E-02 

St660 142E-02 NO 3.84EIO YES 
sa570 1 2.35E-02 NO 3.84E100 
-75 3.13E-03 YES 3.13E100 YES M 2  

1.9lE-03 YES 1.9lEIQO 
4.39E42 NO 1.94EMl 
1.WE-03 YES 1.6oHoo 

YES 
NO 
YES 
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CHEMICAL: UTOTAL W/SAMPLES CURRENT 
~~ ~~ ~ 

SUBWIN 560 SUBBASIN WPA SUBBASIN STO SUBBASIN 575 
. .  

SEDIMENT IN THE RUNOFF- 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+ 00 4.44E+00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+ 02 9.11E+W 1.07E + 01 l . l lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.43E+01 4.64E + 02 1.62E+M 1.95E + 01 

Single storm adsorbed contaminant quantity PXi (g): 4.15E+02 1.95E+03 7.19E +02 4.32E + 01 

Annual adsorbed contaminant quantity (g): 1.79E+W 1.48E+04 6.46E + 03 7.22E + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.99E+05 1.23E+05 

3.34E+06 2.06E + 06 - 
DISSOLVED : 

3.13E-03 Single storm dissolved contaminant conc.(=e (mg/l): 1.42E-02 1.18E+W 2.35E-02 

Single storm dissolved contaminant quantrty PQi (g): 6.86E+01 4.02E + 03 1.32E+02 1.09E+01 

1.82E+02 Annual dis. conta. qt (based on sediment yield)@): 2.97E+03 3.05E+04 1.19E+03 

Annual dis. conta. qt (based on runoff) @): 1.12E+03 6.70E+W 2.22E+03 1.82E+02 

e 
SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASlN 582 

SEDIMENT IN THE RUNOFF: 

9.56E + 00 Single storm event sediment yield Y(S)e (tonne): 5.1OE+00 7.92E+00 8.69E+01 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.34E+01 5.58E+02 7.61 E+01 9.47E + 00 

Single storm adsorbed contaminant quantity PXi (9): 6.85€+01 4.42E + 03 6.62E + 03 9.06E+01 

Annual adsorbed contaminant quantity (g): 1.07E + 03 1.46E+04 1.10E +05 2.34E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 7.06E + 05 4.49E + 05 3.68E + 05 

7.13E + 05 1.17E + 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Q (mg/l): 1.91 E43 9.14EQl 4.39E-02 1.6OE-03 

Single storm dissolved contaminant quantity PQi (g): 2.35E + 00 1.83E+04 5.58E + 02 1.66E+01 

Annual dis. coqtaI qt,(based on sediment yield)(g): 3.66E+01 6.02E + 04 9.29E + 03 4.30E + 02 
7 .- ‘:b 2. h i  d u.3 .s 

Annual dis. conta. ql (based on runoff) (a): 3.86E+01 3.03E+05 



c .  
. I  . 

INPUT.XLS 

investigator DCW 

CPC= U-TOTAL WISAMPLES 
Risk Criteria (ug/l) 11 

comment 
AREA Kd Concentration CURRENT 

5608 
560C 
SWL 
560D 
570A 
5708 
570C 
570D 
570E 

575A 
5758 
SF 

580A 

5 a i ~  
581 8 
581 C 
581 D 

5 a 2 ~  
5828 
AFP 

PAA 
PAB 
PAC 
PAD 
PAE 
PAF 
PAG 
PAH 
PA1 
LSP 

WPAA 
WPA.OU1 
WPA.OU4 

2.22E+02 
2.22E+02 
1.50E+01 
7.50E+01 
2.22E+02 
2.22E+02 
2.22E+02 
2.22E+02 
2.22E+02 
2.22E+02 

2.22E+02 
2.22E+02 
1.77E+02 

2.22E+02 

2.22E+02 
2.22E+02 
2.22E+02 
1.50E+01 

2.22E+02 
2.22E+02 
3.75E+01 

1 .5OE+O1 

1.50E+01 
1 .5OE+O1 

1.50E+01 
lSOE+Ol 
2.22E+02 
2.22E+02 
2.22E+02 
2.22E+02 
2.65E+03 

2.22E+02 
1.20E+01 
1.20E+01 
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1.52E+02 
2.58E+02 
2.30E+02 
1.74E+02 
8.84E+O 1 
1.1 OE+02 
3.50E+01 

4.75E+01 

1.43E+Ol 
5.88E+01 
2.74E+01 

1.35E+01 

1.83E+01 
2.17E+02 
4.00E+Ol 
1.26E+03 

8.59E+00 
9.39E+01 
1.07E+Ol 

1.23E+03 
7.23E+02 
2.92E+02 
1.92E+02 
1.58E+03 
1.68E+02 
3.95E+03 
5.1 8E+Ol 
2.41 E+Ol 
1.98E+02 

1.61 E+02 

5.89E+02 

728 
357 



(I 

SUBBASIN 560 CHEMICAL: U-TOTAL WlSAMPLES CURRENT Invesbgator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 526194 14% 

Subbasin Specific Inputs: 

Total subbasin area (milfF2): 3.17E-01 

Contaminant S e i f i c  Inputs: c* 
SCS c u m  number: 62.6 P-ON EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 

1.70E + 05 
0.23 

1.20E+01 

2s I Total storm rainfall (in): 

I 
MUSE: (Storm-Event Sediment Loading) 

Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhdRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

1 1 .a0 
1 .oo 
0.43 
0.04 

0.900 

I JSLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1P2 m-tonne-cnha-hr) 303.60 

Avaitable water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

2.51 E-01 
5.60E-02 
4.00E-03 
4.00E-03 
2.WE-03 

SWL 1.724E- 

Sediment delivery ratio Sd: 0.25 I Notes: Ss =Adsorbed substance quantity 

I substance quantity D s = w  

HEC-1 RunoffiRainfall Ratio (Annual Runoff) IConcentration from areas S o b ,  56Oc, and SWL (u@) 60.45 
Annual rainfall (in): 
Annual runoff (in): 

41 .OO 
3.77 Sediment Conc. areas 560b. 56oc, and SWL (mglkg) 162 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

9.36E+00 

1.01 E+02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cn: 

U-TOTAL WlSAMPLES in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

4.43E91 

4.15E+02 

1.79E- 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (men): 

Single sto.rm dissdved contaminant quantity Wi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual die. conta. qt (based on runoft) (9): 

pa!%? 5 

1.42E-02 

6.86E-1 

2.97E+03 

1.12E+03 



-.. /;. :" ..' : 
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SUBBASIN WPA CHEMICAL: u-TOTAL wlsAMPLES CURRENT Invesbgator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: m6m 14:34 

WPAa 
WPAOUl 
WPAou4 

1.785E+05 1.195E+02 
1 .MOE+O6 1.263E+04 
8.110E+04 1.005E+03 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Total subbasin area (mile2): 7.20E-02 
PARTITION EQUATIONS: (Contaminant Concentrations) SCS curve number: 76.85 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (c9: 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Available water capacity: 
Soil bulk derMty(g/cmA3): 
Conversion constant ((kglmg)(cmA2ha)): 

0.22 
1.48 

100.00 
1.20E+05 

0.73 
2.70E +01 

2.5 

2.90E-02 
3.70E-02 

WPAOu4 6.00E-03 
MUSLE: (Storm-Event Sediment Loading) 

Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.04 

0.280 

I I 
I 1.376E+04 
I 

Total 1.279E- USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (lo"2 m-tonnecrrdha-hr) 303.60 
Sediment delivery ratio Sd: 0.29 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 1 1.97 

Nota :  
Ss = Adsorbed s u b n c e  quantity 
0s = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (WPA) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndyr): 

4.21 E+00 

9.1 1 E+OO 

U-TOTAL WISAMPLES in the Runoff 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantrty PXi (0): 

Annual adsorbed contaminant quantity (g): 

4.64E+02 

1.95E+03 

1 .@E+- 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgll): 

Single storm dissolved contaminant q u a m  Wi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 
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1.18EMO 

4.ME+03 

3.05E+04 

6.70E- 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (c9: 



SUBBASIN 570 CHEMICAL: U-TOTAL WEAMPLES CURRENT Investigator. 

57ob 
57OC 
57od 
57oe 

STEP 1 SURFACE WATER MODEL INPUTS: 

6.828E+04 4.625E+01 
4.819EM3 3.264E- 
3.850E+05 2.608E+02 
3.434E+04 2.326E+01 

Date: 5/26/94 14% 

Subbasin Specific Inputs: 

Total subbasln area (mile"2): 1.20E-01 
SCS curve number: 76.7 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.!49E+05 
0.73 

3.00E+01 , 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.53 
0.04 

0.190 

USE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.27 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 11.97 

Subbasin (570) Specific Results: 

Contaminant Specific Inputs: 

PARmON EQUATIONS: (Contaminant Concentrations) 

Available water capacitv: 
Soil bulk density(g/cm9): 
Conversion constant((k@rng)(cmA2/ha)): 

0.20 
1.33 

100.00 

Area 1 Kd(vkg) I Conc.(mg/kg) I Area(mile"2) 
57oa 12.22E+021 8.84E+01 I 5.80E-02 

I 
~~ ~~ ~ 

1 BOE-02 570b 12.22E+021 l.lOE+02 1 
57oc 12.22E+021 3.50E+01 1 4.00E-03 

1 .WE42 57od 12.22E92) 5.89E+02 I 
57oe ]2.22E+021 4.75E-1 I 2.10E-02 

I I 
Total 6.690E+05 I 4.532E92 

Notes: 
Ss = Adsorbed substance q u a m  
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

4.44E+QO 

1.07E+Ol 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL WISAMPLES in the Runoff 

ADSORBED: 

Single storm adsoorbed contaminant wnc. Cs(m@kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (0): 

1.62E+02 

7.lSE+02 

6.46E+03 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (m): 
Single storm disso)ved contaminant quantity Wi (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. q( (based on runoff) (9): 

paw 7 

2.35E02 

1.32E+02 

1.19E- 

2.22E+03 



' ' SUBBASIN575 . CHEMICAL: U-TOTAL WISAMPLES CURRENT Investigator DCW 

Subbasin Specific Inputs: 

Total subbasin area (mi132): 1.20E-01 

SCS curve number: 69.82 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

1.23E+05 
0.45 

1.60E + 01 

Area I ss (e) 

575b I 1.656E- 
575a 4.644E- 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 2.5 

MUSE: (StonnEvent Sediment Loading) 
Conversion constant : 11.80 
Erosion control practice factor P: 1 .oo 
Soil erodibility factor K (tonneslhalRr): 0.52 
Cover factor C: 0.04 
Product of slope length factor and 
slope steepness factor LS: 0.180 

Ds (9) 
3.230E+01 
1.152E+01 

U S E :  (Annual Sediment Loading) 
RainfalVrunoff factor Rr (lo"2 m-tonnecmlha-hr) 303.60 

SF 

Total 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kglmg)(cmWha)): 

1.929E- 1.682E+01 

8.228E+OA 6 064E+O1 

0.21 
1.36 

100.00 

Sediment delivery ratio Sd: 0.30 

HEC-1 Runoffhinfall Ratio (Annual Runoff) 
.Annual rainfall (in): 41 .OO 
Annual runoff (in): 7.38 

9.20E-02 575a 
575b 

Not-: 
Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

I I I 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (575) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

2.22E+00 

1.1 1 E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL WISAMPES in the Runoff: 

~~ 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (a): 

Annual adsorbed contaminant quanbty (e): 

1.95E+Ol 

4.32E+01 

7.22E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.13E-03 

Single storm dissolved contaminant quantity Wi (a): 1.09E+01 

1.82E-2 

1.82E+02 

Annual dis. conta. qt (basad on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 
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SUBBASIN 580 CHEMICAL: U-TOTAL WlSAMPES CURRENT Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5126194 14:34 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasln area (mile"2): 3.60EM 

SCS curve number: 71.95 

4.34E + 04 
O S 2  

6.WE+W 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacitv: 
Soil bulk densdy(glcm*3): 
Conversion constant ((kg/mg)(cmWha)): 

0.20 
1.36 

1w.00 

HEC-1: (Stotm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Kd(vkg) Conc.(mglkg) Area (milP2) 
2.22E+02 1.3!3E+01 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion contra1 practice factor P: 
Soil erodibility factor K (tonne/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

O S 6  

0.04 Area ss (9) Ds (9) 
58oa 1.704E+04 1.129E91 

1.200 

1.129EMl USLE: (Annual Sediment Loading) 1.704E+04 
RainfalUrunoff factor Rr (1P2 m-tonne-cmlhahr) 
Sediment detiiety ratio Sd: 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 8.53 

Ss = Adsorbed substance quantity 
Ds = Dissohnd wbstame qua* 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (580) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

5.10E+00 

2.26E+01 

U-TOTAL WlSAMPLES in the Runoff: 

ABSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quanbty (g): 

1.34E+Ol 

6.85E+01 

1.07E+03 

SURFACE WATER RUNOFF: DISSOLVED : 

Single storm runoff volume (cf): 4.34E+04 Single storm dissolved contaminant conc.Ce (mgA): 1.91 E43 

Annual runoff volume (cf): 7.13E+05 Single storm dnrrrolved contaminant quantity Wi (g): 2.35E+W 

3.66E+01 

3.86E+01 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runom (a): 
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SUBBASIN PDAR CHEMICAL: U-TOTAL WISAMPLES CURRENT lnveshgaor DCW 

STEP 1 SURFACE WATER MODEL INPUTS: I 
Subhasin Speufic Inputs: 

Total wbbasin area (mild2): 2.44E41 

SCS cum number 86.2 

HEC-1: (Stonn4vent Runoff) 
Volume of storm runoff Vr (d): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

7.06E+05 
1.26 

1.80E+02 
2.5 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedhalRr): 
Cover factor C: 
Product of dope length factor and 
slope steepness factor LS: 

11.80 
0.50 
0.48 
0.04 

0.135 

USLE: (Annual Sediment Loading) 
RainfalUrunfl factor Rr (1P2 m-tonnecmlha-hr): 303.60 
Sediment delivery ratio Sd: 0.45 

HEC-1 RunoffRamfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 20.66 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contunint Concentrotioru) 

Available water =paw. 
Soil bulk den*ty(glan*3): 
Comersion constant ((kg/mg)(cmA2/ha)): 

ancentration excluding area PA1 (ugll) 

1.06E+03 

Subbasin (PDAR) Specific Results: I 
SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndyr): 

7.92E90 

1.17E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume Q: 7.06E- 

1.17EM7 

Dab: Y26/94 14% 

0.22 
1.40 

100.00 

STEP 1 SURFACE WATER MODEL RESULTS: I 
U-TOTAL WISAMPLES in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.58E+O2 

Single storm adsorbed contaminant quantity PXi (8): 

Annual adsorbed contaminant quantity (8): 

4.42E- 

1.46E+04 

~ ~~ 

DISSOLVED : 

conc.Ce (mgll): 9.14E01 Single storm ditsolved contaminant 

1.83€+04 

6.02E- 

Single storm d- contaminant quantity WI @): 

Annual dis. conta. qt (based on s e d i i n t  yield)@): 

Annual dis. conta. qt (basad on (g): 3 . 0 3 E d 0  138 



SUBBASIN 581 CHEMICAL: U-TOTAL WlSAMPLES CURRENT 

Area 
581 a 
581b 
581c 
581d 

Total 

Investigator: DCW 

ss (9) Ds (9) 
2.258E45 1.581 E 9 2  
8.212E+05 5.749E+02 

3.11OE+01 4.442E- 
2.396E+QS 2.482E+03 

1.331 E+O6 3.246E+03 

STEP 1 SURFACE WATER MODEL INPUTS: 

Single storm runoff volume (cf): 4.49E+05 

Annual runoff volume (cf): 7.47E+06 

b: 5/26/94 14:34 

Single storm dissolved contaminant conc.Ce (mgl): 

Single storm dissolved contaminant quantity Wi (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

4.39E-02 

5.58E+02 

9.29E+03 

Subbasin Sp&Ific Inputs: 

Total subbaw area (mile2): 4.56E-01 

SCS curve number: 69.43 

HEC-1: (StormZvent Runoff) 
, Volume of m o m  runoff Vr (cf): 

Total storm runoff Qr (in): 
Peak flow me qp (cfs): 
Total storm rainfall (in): 

4.49E+05 
0.43 

4.80E+01 
2.5 

MUSLE: (StormZvent Sediment Loading) 
Conversion constant : 
Erosion conlrol practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factcw C: 
Product of slope length factor and 
slope steepness factor LS: 

1 1.80 
1.00 
0.48 
0.04 

2.000 

USE: (Annual Sediment Loading) 
RainfalUNnoff factor Rr (1P2 m-tonnecm/hahr) 303.60 
Sediment debvery ratio Sd: 0.23 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 7.05 

Contaminant Specific Inputs: 

/ 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kglmg)(cm*Z/ha)): 

0.23 
1.48 

100.00 

Kd(vkg) Conc.(mg/kg) Area (miW2) 
2.22E+02 1.83E+01 3.23E-01 
2.22E92 2.17E+02 9.90E-02 
2.22E+02 4.WE+01 2.90E-02 
1.50E+01 1.26E+03 5.00E-03 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

bncentration from areas B i b ,  581c, and 581d (ug/l) 143.22 

diment Conc. areas 560b, 56Oc. and SWL (mg/kg) 21 7 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (581) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm went sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonneiyr): 

8.69E+01 

3.33E+02 

U-TOTAL WlSAMPLES in the Runoff 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsofbed contaminant quantity (a): 

7.61 E+01 

6.62E+03 

l.lOE+05 

SURFACE WATER RUNOFF: DISSOLVED : 

I Annual dis. conta. qt (based on runoff) (e): 9.28E- 
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Subbasin Specific Inputs: 

Total subbasln area (mi132): 4.87E-01 
SCS curve number: 66.53 

HEC-1: ( S t o d v e n t  Runoff) 
Votunie of storm runoff Vr (cf): 

Peak flow rate qp (cfs): 

3.68E + 05 
Total storm runoff Qr (in): 0.34 

3.00E+01 
Total storm rainfall (in): 2.5 

Contaminant Specific Inputs: 

MUSLE: ( S t o d v e n t  S e d i  Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibibty factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Area 
582a 
582b 
AFP 

Total 

11.80 
1 .00 
0.48 
0.04 

0.320 

ss (9) Ds (g) 
1.501 E 4 5  1.055E+O2 
1.71 3E94 1.204E41 
1.1 67E+03 4.857E90 

1 . W E 9 5  I 1.224E92 USLE: (Annual Sediment Loading) 
RainfalVNnoff factor Rr (l(r2 mtonnecmlha-hr): 303.60 
Sediment Mivery ratio Sd: 0.21 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.58 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Concentration from areas 582b, and AFP (ug) 

13.42 

Available water capacity: 
Soil bulk denslty(g/cmA3): 
Conversion constant ((kg/mg)(cmA2h)): 

0.22 
1.41 

100.00 

1 iF: I Kd(Vkg) 1 Conc.(mg/kg) 1 Area(mileY1 1 2.22E92 8.59E90 4.79E-01 
2.22E92 9.39E91 5.00E-03 
3.75E91 1.07E91 3.00E-03 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (582) Specific Resutts: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.56E+00 

Annual seaanent yield Y(S)a (tonnw): 5.1 9E91 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

3.68E45 

6.31 E 9 6  

U-TOTAL WlSAMPLES in the Runoft 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 9.47E90 

Single storm adsorbed contaminant quantQ PXi (9): 9.06E91 

Annual adsorbed contaminant q u a m  (g): 2.34E43 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 1 .WE43 

Single storm dissolved contaminant quam PQi (9): 1 .=E91 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

4.30E+ 

2.85E+02 
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Attachment F.2.VI 

Selection of Predominant Carcinogenic and Noncarcinogenic Constituents 
of Concern COCs Based on Relative Contributions to Total Risk Level and 

Hazard Index Over OU1, OU2, and OU4 Surface Water Pathway 
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FAO GROUNDWATER FATE AND TRANSPORT MODELIN@ 1 Bv()o i' 
z 

F.3.1 INTRODUCTION 

Groundwater fate and transport models, which are required to support the baseline risk assessment, 

were developed and applied to predict contaminant movement from the Operable Unit 5 contaminant 

source areas to potential human or ecological receptors via a number of potential migration pathways 

through the environmental media over a 1OOO-year time frame. The results of the fate and transport 

modeling in groundwater pathways were used together with measured current contaminant conditions 

in the Operable Unit 5 baseline risk assessment (Section 6.0 and Appendix A) to estimate potential 

risks to human health and the environment. 

7 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Section 5.0 of this report presents the fate and transport modeling approach and key results for all of 

the migration pathways. This appendix provides additional detail on the modeling performed for the 

13 

14 

groundwater pathways. This appendix includes: 15 

Descriptions of the general hydrogeologic conditions and the conceptual models 

The technical approach, the modeling framework, and descriptions of the specific 
groundwater fate and transport models 

Definition of contaminant loading from soil, perched groundwater and surface water 
including geochemical parameters used to help estimate source loadings 

The modeling process used to simulate the vadose zone to Great Miami Aquifer pathway 

The modeling process used to simulate the perched groundwater to surface water pathway 

The modeling results 

An evaluation of the model's performance. 

16 
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F.3.1.1 Modeline Domain 33 

The environmental media described in Section 3, and contaminants within, to be evaluated in the 

Operable Unit 5 RI groundwater fate and transport modeling include: 

34 

35 

36 

The Great Miami Aquifer underlying and downgradient of the FEMP 
Surface water and sediment in the vicinity of the FEMP 
Surface and subsurface soils outside of Operable Units 1, 2, and 4 areas 

..>\ , . 'I I, Lf' r y  &: i I: 

37 

38 

39 
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* '  05: UnN-ped surface soil in the Operable Units 1 ,2 ,  and 4 areas 
Perched groundwater outside of Operable Units 1, 2, and 4 areas 

Figure F.3.1-1 shows the Operable Unit 5 groundwater fate and transport modeling domain. This 

area covers these environmental media and an overall area large enough to cover all major potential 

contaminant receptor locations identified in the baseline risk assessment. Superimposed on this 

domain is the model grid used to simulate contaminant transport. This grid consists of 120 by 

112 cells with each cell 125 by 125 feet. Figure F.3.1-2 shows the overall surface source area 

considered in the groundwater modeling. Figure F.3.1-3 depicts the Operable Unit 5 risk assessment 

zones for the F E W  and the potential receptors in the groundwater pathway. 

F.3.2 HYDROGEOLOGIC CONDITIONS AND CONCEPTUAL MODEL FOR THE 

GROUNDWATER PATHWAYS 

Natural systems are much too heterogeneous to represent completely with mathematical models. 

Therefore, fate and transport modeling requires an implication of the system being modeled in the 

form of a conceptual model. The conceptual model is based upon an understanding of the real system 

so that the appropriate elements can be represented and the mathematical models can effectively 

represent the real system. 

The following sections summarize the hydrogeology and define the conceptual model and contaminant 

pathways . 

F.3.2.1 General Groundwater Hvdroeeoloeical Conditions 

General conditions of the hydrogeological environment to be simulated in the groundwater pathway of 

Operable Unit 5 contaminant fate and transport modeling are described in Section 3.6. The modeling 

domain (Figure F.3.1-1) was selected based on hydrogeological conditions as well as the sources of 

groundwater contamination, the potential receptor locations, and the needs of future groundwater 

remedial design. 

Two major hydrogeological units in the groundwater modeling domain include the glacial overburden 

and the Great Miami Aquifer. The "vadose zone" beneath the FEMP extends from the ground 

surface to the water table of the Great Miami Aquifer, which consists of up to 20 to 50 feet of glacial 

overburden material overlying approximately 3 to 45 feet of unsaturated sand and gravel outwash. 

The hydraulic conductivity of the glacial overburden is much lower than the hydraulic conductivity of 

;,$? E.)jY.tj O O l l 4 ? 3  
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the Great Miami Aquifer. The highest hydraulic conductivity calculated for the glacial overburden is 

3 orders of magnitude lower than the hydraulic conductivity calculated for the sand and gravel of the 

Great Miami Aquifer. In general, flow rate is relatively slow and to the west in the glacial 

2 

3 

4 
- - - - 

overburden and high and to the east and south in the Great Miami Aquifer. 
- - - - - 

5 

DescriDtion of the Glacial Overburden 6 

Glacial overburden sediment lies between the FEW facility and the underlying Great Miami Aquifer. 

The glacial overburden is very heterogeneous and contains clay, silt, sand, and gravel and is saturated 

base of the overburden deposits serves to limit the downward movement of fluids and create a 

perched groundwater system within the overburden sediment. Perched water table maps made using 

an average of several years of elevation data indicate that the general potential for fluid movement 

7 

8 

beginning at approximately 3 to 5 feet below ground surface (Section 3.6.1). Gray clay located at the 0 

10 

11 

12 

within the glacial overburden is to the west towards Paddys Run or the storm sewer outfall ditch 13 

(SSOD). 14 

15 

The low hydraulic conductivity of the clay contained within the glacial overburden makes direct 16 

0 vertical migration a very lengthy process (i.e., over 40 years). The possibility exists though, that 

fluids could "short circuit" the protective nature of the clay and find a route through or out of the 

17 

18 

glacial overburden that would require less travel time. Examples of "short circuit" routes include 19 

interconnected coarse-grained sediment or fractures. The density of fractures in the overburden is m 

believed to dissipate with depth. Most fractures appear to be near-surface features and do not appear 21 

to be a major problem at depth. P 

23 

The possibility of a coarse-grained interconnection through the clay is greatest beneath the western 

portion of the FEMP. A basin deposit is present where much of the coarser grained material within 

Evidently there are channels leading into this basin from the north, the 

24 

25 

the overburden is located. 26 

north being the most likely source of sediment for this area. Drilling just east of the waste pit area 27 

has revealed that channels as small as 20 feet wide exist. The possibility that similar small channels 28 

exist elsewhere cannot be overlooked. 29 

30 

DescriDtion of the Great Miami Aauifer 

The Great Miami Aquifer is a textbook example of a glaciofluvial buried valley aquifer 

31 

32 e (Section 3.6.2). It is a sand and gravel water table system consisting of approximately 150 feet of 33 
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glacio-fluvial outwash deposits. The outwash deposits are divided by a 15-foot clay interbed which 

serves as an aquitard and are capped by approximately 20 to 50 feet of glacial overburden sediment 

which consists predominately of glacial till and contains perched groundwater. No evidence of 

fracturing has been reported in the sand and gravel of the Great Miami Aquifer. Groundwater in the 

aquifer enters the FEMP area via buried channels on the west, north, and east and exits to the south 

and southeast. The Great Miami Aquifer has been designated as a sole-source aquifer pursuant to 

federal Safe Drinking Water Act regulations. 

In order for fluids to get from the FEW down into the Great Miami Aquifer they either have to 

travel across the overburden sediment to a location where they can infiltrate into the aquifer move 

through the sediment. If fluids move through the overburden sediment they could either leak out 

through the bottom of the overburden or seep out onto the land surface. The pathway of least 

resistance is across the overburden sediment. Several surface features (Le., portions of Paddys Run 

and the SSOD) have eroded through the glacial overburden exposing the underlying Great Miami 

Aquifer. Fluids that can reach these erosional areas have direct access to the Great Miami Aquifer. 

Historically, this appears to be the pathway that allowed the most contamination to enter the Great 

Miami Aquifer. Once fluids enter the Great Miami Aquifer they are transported either to the east or 

south depending upon the point of entry. 

F.3.2.2 Conceptual Model 

Figure F.3.2-1 shows the conceptual model for contaminant transport for Operable Unit 5 at the 

FEMP. Contaminated soil is situated above a water-bearing glacial overburden which contains 

numerous perched water zones. Rainfall can either run off carrying suspended and dissolved 

contaminants or form leachate by infiltrating vertically through the contaminated soil and through the 

glacial overburden to the Great Miami Aquifer. The Great Miami Aquifer, which serves as a 

principal source of domestic, municipal, and industrial water throughout the region, is considered the 

primary pathway by which contaminants released from Operable Unit 5 could be transported to a 

human receptor. 

The extent to which contaminants may migrate through the vadose zone to the Great Miami Aquifer 

depends both on physical site characteristics and the physical and chemical properties of the 

contaminants (Section 3.6.3). The migration of water and dissolved contaminants from the 

contaminant source to the receptor involves flow through both unsaturated (vadose zone) and saturated 
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' 6  
zones (regional aquifer and perched water zones). Flow and contaminant transport in these zones is 
affected by the permeability of the media, the driving gradient, and the saturation conditions. Other 

factors that affect solute transport include dispersion, attenuation and retardation. 

As shown in Figure F.3.2-1 groundwater contaminant transport from Operable Unit 5 sources may 

follow several routes: 

Leaching of contaminants from the contaminated soil through the vadose zone to the 
underlying Great Miami Aquifer 

Infiltration of contaminated perched water vertically through the vadose zone to the 
underlying Great Miami Aquifer 

Movement of contaminated perched water laterally along a continuous sand lens to a 
surface water body 

Infiltration of contaminated surface water from Paddys Run and the SSOD to the Great 
Miami Aquifer 

Natural and induced flow of groundwater in the Great Miami Aquifer which can carry 
dissolved contaminants and, potentially, contaminants adsorbed to colloidal particles. 

For groundwater fate and transport modeling, three primary pathways are defined that reflect 

movement from contaminated surface soil to a surface water or Great Miami Aquifer receptor (see 

Figure F.3.2-1). First, migration from the contaminated soil vertically through the vadose zone to the 

aquifer is designated the vadose zone to Great Miami Aquifer pathway. Second, migration of 

contaminants from the surface soil in surface runoff .to the SSOD/Paddys Run and from there to the 

Great Miami Aquifer is designated the surface water to Great Miami Aquifer pathway. Finally, 

migration from the contaminated soil to perched water and laterally to seeps along the surface water 

courses is designated the perched water to surface water pathway. 

F.3.2.3 ConceDtual Model for Infiltration Rate Calculation and Screening 

Because of the heterogeneity of the vadose zone beneath the waste areas and the need for 

simplification for screening, five separate zones were developed for the overall domain covering the 

waste areas in Operable Unit 5. Superimposed on these conceptual model zones are 27 source areas. 

These source areas are discussed above in Section F.3.4. 
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Figure F.3.2-2 shows the areal deftnition of the five infiltration zones for Operable Unit 5 while 

Figure F.3.2-3 shows the generalized cross sections for these zones. These infiltration zones are used 

for defining the layer properties for calculating seepage velocities and for conducting travel time 

screening. These generalized cross sections are based upon inspection of several cross sections 

developed over the area and are delineated based upon the similarity of the vertical sequence of strati- 

graphic units over each zone. For contaminant screening and for modeling vadose zone transport, the 

top brown clay layer is ignored; Le., transport is simulated to begin at the top of the layer below the 

brown clay. In general, the two principle layers for transport in the five zones are the gray clay 

(varying in thickness from 10 to 30 feet) and the unsaturated Great Miami Aquifer sand (varying in 

thickness from 20 to 35 feet). As shown in Figure F.3.2-3, Zone I contains a 15-foot-thick sand lens 

on top of the gray clay. For this reason, it is assumed that perched groundwater occurs exclusively 

within this sand lens and exclusively within Zone I. Zone V represents a relatively small area where 

the gray clay has been degraded due to chemical releases in the vicinity of Plant 6. These releases 

have resulted in increased hydraulic conductivity of the gray clay by an estimated 3 orders of 

magnitude. 

Hydraulic conductivity values for the different units are also tabulated in Figure F.3.2-3. These 

values were derived from recent glacial overburden characterization efforts (DOE 1994a), from the 

glacial overburden model development process (DOE 1994b), and from the Sandia Waste Isolation 

Flow and Transport (SWIFT) Great Miami Aquifer model calibration (DOE 1994e). 

F. 3.3 TECHNICAL APPROACH 

F.3.3.1 Groundwater Fate and “ m o r t  Modeling ApDroach 

Groundwater fate and transport models were developed and used to predict the transport of 

contaminants within various media and to estimate the concentrations of contaminants that potential 

receptors may be exposed to in the future. The groundwater fate and transport modeling processes 

involve many specific technical steps in order to satisfy all the requirements of the Operable Unit 5 

baseline risk assessment. The approach taken was to ensure that all the required information for 

supporting the risk assessment could be generated with reasonable amounts of time and efforts. For 

example, as part of the initial modeling process, screening of constituents of potential concern (CPCs) 

was performed to narrow down the list of compounds to be carried through the later detailed 
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To aid the discussion, the following acronyms are used to refer to constituents in different stages of 

the constituent screening, fate and transport modeling, and risk assessment: 

- 
DC Detected constituent with at least one positive hit reported in the analytical 

database 

COPC Constituent of preliminary concern is a DC with a concentration higher than the 

CPC 

COC 

background concentration and toxicity screening level concentration 

Constituent of potential concern is a COPC that passes the travel time, decay, 
vadose zone transport screening 

Constituent of concern is a CPC that has been predicted to pose unacceptable 
impacts to human and/or environmental receptors. 

and 

CPCs are the constituents that require complete, detailed contaminant fate and transport modeling. 

The modeling results for CPCs were then used in the risk assessment to identify the COCs. 

The selection, development and application of analytical and numerical models to simulate 

contaminant transport through the groundwater pathway is ultimately based upon the conceptual model 

of the site (see Section F.3.2 and Figure F.3.2-1). In summary, Operable Unit 5 consists of 

contaminated shallow soil, deep soil, perched groundwater (outside of the other operable units) and 

contaminated Great Miami Aquifer groundwater. Operable Unit 5 contaminants (either dissolved as 

leachate or as suspended particles in liquid) move vertically through the vadose mne pathway as 

contaminated runoff through the surface water pathway or laterally from perched groundwater to the 

surface water. Perched groundwater also contributes additional mass loading for vertical transport. 

The Great Miami Aquifer receives contaminant loading from both the vadose mne model and the 

surface water model. Existing contamination is also present in the Great Miami Aquifer based upon 

both monitoring data from wells in the Great Miami Aquifer and model simulations from other 

operable units. 

@ 

The approach to the groundwater fate and transport modeling can be summarized as the following 

steps: 

Definition of Waste Areas - Surface soil sampling data for uranium (lessdm 1.5 feet 
deep) was reviewed to determine waste areas consisting of similar contaminant levels. 
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Solid block modeling was performed for the deep soil sampling data (greater than 1.5 feet 
deep) to define deep waste areas, again with similar contaminant characteristics. . 

Definition of Maior Constituents - Other operable unit baseline risk assessments were 
reviewed to define C O G  that accounted for the majority of the risk from releases from 
these other operable units. By classifying constituents in this manner, more detailed 
modeling is performed on major CPCs and screening models are selectively used on other 
CPCS. 

Definition of the ConceDtual Model - Conceptual transport models were defined for the 
groundwater pathways based on a reasonable and conservative depiction of the current and 
future environmental settings. 

Definition of Glacial Overburden Zones - Zones were created to simplify the hetero- 
geneous surface and subsurface properties of the glacial overburden by separating the site 
into areas with reasonably similar properties. These zones were used for defining the 
layer properties for calculating seepage velocities’ and for conducting travel time 
screening. 

Definition of Chemical and Geochemical ProDerties of Constituents - Partition 
coefficients, retardation factors, decay coefficients, and lo-’ or hazard quotient 
(Ha = 0.1 screening levels were established for each CPC from site and general 
1 iterature . 
Performance of Screening to Reduce CPCs - Screening steps were undertaken to eliminate 
constituents that pose little or no risk to allow the analysis to focus on the constituents that 
cause the highest percentage of the risk. 

Definition of Surface Water Loadinp Terms - Runoff and surface water modeling was 
performed to define aquifer contaminant loading from the SSOD and Paddys Run (see 
Appendix F.2). 

Definition of Initial Great Miami Aauifer and Perched Groundwater Conditions - Initial 
conditions were defined for the Great Miami Aquifer model with 1994 established as 
simulation time zero. Initial conditions were delineated as the highest concentration for a 
particular block from 40-year model runs with loading from Operable Units 1, 2, and 4 
and contoured monitoring data for Type 2, Type 3 and Type 4 monitoring wells. 
Contamination zones were established for perched groundwater based on monitoring data 
in the Type 1 wells. 

Calculating TransDort through the Vadose Zone - Models were used to calculate vertical 
transport through the glacial overburden. Location-specific layer thicknesses were 
defined. Hydraulic properties were estimated for each layer based on lithology of 
material. 

Calculating Lateral TransDort through the Perched Water Svstem - Models were used to 
calculate contaminant transport laterally through the perched water system. Layer 
configuration and hydraulic properties were defined based upon stratigraphic correlations. 
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Calculating TransDort throuph the Saturated Great Miami Aauifer - Models were used to 
calculate contaminant transport through the Great Miami Aquifer. Hydraulic properties 
were estimated for the model based on the lithology of aquifer material and model 
calibration. 

F.3.3.2 Modeling Framework 

Figure F.3.3-1 summarizes the conceptual model of how analytical and numerical models were used 

to represent the contaminant transport processes. Models ate used to define infiltration rate 

(Hydraulic Evaluation of Landfill Performance [HELP]), simulate runoff to surface water, simulate 

1 dimensional vertical transport (One-Dimensional Analytical Solute Transport [ODASTJ/ 

SWIFTLOAD), simulate perched water and Great Miami Aquifer ldimensional lateral transport 

(ECTran), and simulate 3dimensional Great Miami Aquifer transport (SWIFT). In addition, a 

3dimensional flow and contaminant transport model of the glacial overburden (the Glacial 

OverburdenAJpper Great Miami Aquifer System [GOAJGMAS] model) is used to confirm the 

pathways in the glacial overburden. 

Figure F.3.3-2 shows, in a flowchart form, the data sets and models used to simulate contaminant 

transport through the different pathways. Figure F.3.3-2 also presents the overall modeling 

framework and procedure employed in the Operable Unit 5 groundwater fate and transport modeling, 

showing the process of generating model predictions at exposure point concentrations from the initial 

RI/FS database. This figure shows the relationships between the data sets and the models, defines the 

location of different screening steps, and summarizes essential output from the different models. 

e 

Not all the CPCs need to be modeled using the main fate and transport model (Le., ODAST/SWIFT 

model) due to differences in toxicity, chemical persistence, and extent of contamination. All the 

COPCs which failed the mobility and toxicity screening were modeled with ODAST/SWIFTLOAD to 

determine their mass loading rates through the overburden into the Great Miami Aquifer. Two 

models were then used to simulate contaminant migration in the Aquifer. Most of the common 

predominant COCs identified in Section 5.2.1.3 and additional Operable Unit 5 CPCs, which were 

more persistent or had a larger extent of contamination, were simulated and evaluated by using the 

main groundwater transport model (Le., SWIFT Great Miami Aquifer model). The constituents 

simulated by using the SWIFT aquifer model are designated as the primary constituents for modeling 

in the groundwater pathway. A supplemental model (Le., ECTran) was used to provide estimates of 

exposure point concentrations of other secondary CPCs vertically through the overburden, Paddys a 
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Run, and SSOD. The ECTran model was also used to screen and simulate lateral migration of more 

mobile constituents in the perched groundwater zones in the glacial overburden. 

As previously mentioned, the upper surface of the glacial overburden contains secondary porosity 

features (fractures and bioturbations). The density of these secondary porosity features decreases with 

depth and essentially controls the depth of active infiltration (Section 3.6.1). The contaminant 

migration pathway, for the purpose of modeling, begins beneath the highly fractured surface layer. 

No credit was taken for contaminant attenuation by this fractured zone. This provides the simulated 

effect that contaminants which infiltrate the ground surface would instantaneously move through the 

near-surface fractured zone. 

Five representative cross sections of the vadose zone and the layer distributions throughout the 

Operable Unit 5 area were created for S t r a t i o n  modeling with HELP and travel time and decay 

screening. The thickness and layer structure of the vadose zone was then defined in more detail with 

a 125- by 125-foot grid in the SWIFT/ODAST model and the threedimensional GONGMAS model 

for determining the contaminant loading through the vadose zone. 

The saturated portion of the Great Miami Aquifer was represented by six model layers in the SWIFT 
model. These model layers were designed to coincide with the depth of Type 1, Type 2, Type 3 and 

Type 4 monitoring wells, the clay interbed, and the top-of-bedrock contours. Higher surface recharge 

rates through surface water bodies (i.e., Paddys Run, SSOD, and Great Miami River) were 

incorporated in the model. 

F.3.3.3 Groundwater Fate and Transport Model DescriDtions 

A description of each of the models used in the groundwater fate and transport modeling is contained 

in the following sections. 

F.3.3.3.1 HELP Model Descrktion 

The HELP model is used in the Operable Unit 5 analysis to define infiltration rates (seepage 

velocities) for use in travel time screening and in vadose zone modeling with ODAST. 

The HELP model (EPA 1984) is a quasi two-dimensional hydrologic model of water movement 

across, into, through, and out of a waste area. The model accepts climatologic, soil, and design data 
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and simulates a number of hydraulic processes including surface storage, runoff, infiltration, 

percolation, evapotranspiration, soil moisture storage, and lateral drainage. The systems that can be 

modeled by HELP include various combinations of vegetation, cover soil, waste cells, special 

drainage layers, and relatively impermeable barrier soil. 

@ 

The HELP model is designed to perform water-budget calculations for a system having as many as 
nine layers by modeling each of the hydrologic processes that occur. Each layer must be identified as 
either a vertical percolation', lateral drainage, waste, or barrier soil layer. The identification of each 

layer used in the model is critical because the program models water flow through the various types 

of layers in different ways. Runoff is computed using the Soil Conservation Service (SCS) runoff 

curve number method by considering daily precipitation totals. Percolation and vertical water routing 

are modeled using Darcy's Law for saturated flow with modifications for unsaturated conditions. 

Evapotranspiration is estimated by a modified Penman method adjusted for limiting soil moisture 

conditions. 

The HELP model output consists of input data echo, simulation results, and a summary. The input 

data echo includes all the information used for input including the values chosen from the model's 

built-in data base and any data input manually. Following the input data echo, the program produces 

a table of the daily results, monthly totals, and annual totals for each year if the options for detailed 

output are used. Following these outputs, the summary output is given. The summary includes 

average monthly totals, average annual totals, and peak daily values for the simulation variables. The 

average monthly totals report precipitation, runoff, evapotranspiration, percolation through the base of 

each layer, and lateral drainage through each layer for a particular month for all the years of a 

simulation. The average annual total reports the values on an annual basis. The summary of peak 

daily values represents the maximum values that occurred on any day during the simulation period. 

F.3.3.3.2 ODAST/SWIF"LOAD Model DescriDtion 

The ODAST/SWFTLOAD model is used in the Operable Unit 5 analysis to define vertical 

contaminant transport from contaminated soil or perched water to the Great Miami Aquifer. ODAST, 

which is a subroutine of SWIFTLOAD, evaluates the basic ldimensional analytical solute transport 

equation as a function of seepage velocity, dispersion coefficient, source decay, retardation factor, 

depletion time, and source rate. SWIFTLOAD has been developed as a data processing program to 

create an appropriate input file for the SWIFT model and runs ODAST as a subroutine on a a 
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cell-bycell basis (SWIFTLOAD used the same 120 by 112 grid as the SWIFT Great Miami Aquifer 

model). SWIFTLOAD reads an external file defining the layer thickness for each model cell and 

hydraulic and transport properties for each block. 

The ODAST computer code is based on the solution originally developed by Ogata and Banks (1961) 

and calculates the normalized concentrations of a given constituent in a uniform flow field from a 

source having a constant or varying concentration in the initial layer. ODAST has been extensively 

verified against STRIPlB (Batu 1989). 

The ODAST model implements an analytical solution to the partial differential equation 

Bc ac aC 
ax at ax2 

D- - V- - = R- 

where 

C = solute concentration (mass/volume) 

D = dispersion coefficient (length2/time) 
V = seepage velocity (length/time) 
R = retardation factor (dimensionless) 
X = solute decay factor (time-') 

and with the constant coefficients 

The solution must satisfy the initial and boundary conditions 

c (x,O) = 0 
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The solution is obtained using a Laplace transform technique and involves products of exponential and 

complementary error functions (Javandel et al. 1984). The solution for C is divided by C, to yield 

normalized concentrations. 

Because the coefficients in the governing equation are constant and the solution must satisfy a zero 

concentration gradient condition as x approaches infinity, ODAST is only strictly applicable to 

onedimensional transport in homogeneous, semiinfinite media. However, the present application of 

ODAST is intended only to provide conservative estimates of aquifer mass loading histories. 

ODAST model runs can be executed for only one constituent at a time, and the solution may be 

applied over any arbitrary segment of a waste area that is judged to contain an unchanging subsurface. 

A superposition technique is used to combine calculations for the two homogeneous layers comprising 

the vadose zone conceptual model. The ODAST solution at the bottom of Layer 1 is divided into 

lo00 small time steps and a Layer 2 run is performed for each of these steps. Each of these Layer 2 

runs assumes no source decay, a recharge period 1/1OOO of the total modeling time, and a source 

concentration equal to the averaged Layer 1 solution for that time period. The solution at the bottom 

of Layer 2 is obtained by summing the results of the 1OOO Layer 2 runs at specified time steps. For 

RI/FS modeling, concentrations are calculated up to 10oO years, typically in steps of 20 years. 

Constituents that migrate quickly, such as organics, require smaller time steps for accurate 

representation of loading curves. 

Input parameters for ODAST are the dispersion coefficient, seepage velocity, retardation factor, 

source depletion time, solute decay factor, and source depletion factor. These are discussed below: 

Seepage velocity and the dispersion coefficient depend upon the characteristics of the 
waste area and the vadose zone medium. Seepage velocity is calculated as an empirical 
function of the percolation rate obtained from the HELP model, saturated hydraulic 
conductivity, and porosity (EPA 1988). The dispersion coefficient is obtained as an 
empirical function of seepage velocity (Biggar and Nielsen 1976). 

1 
The retardation factor accounts for transport delays due to reversible reactions between 
the chemical constituent and the vadose zone solid matrix. It is thus dependent on both 
solute and medium characteristics, and is calculated as a function of the constituent’s 
partitioning coefficient and the vadose zone bulk density and moisture content 
(Walton 1984 and Mills et al. 1985). 
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The solute decay factor is constituent dependent. This parameter accounts for 
biodegradation in organics and radioactive decay in radionuclides and is zero for stable 
inorganics . 

Source depletion time and factor control the mass flux history of the constituent at the top 
of the modeled layer. Based on the upstream boundary condition, source mass flux 
decays exponentially. To calculate depletion time and factor for the waste at the top of 
Layer 1, the timedependent expression for mass flow from the source is integrated from 
zero to the source depletion time. This integral is equated to the depleted mass of the 
constituent to provide a single equation in two unknowns. A second equation is obtained 
by arbitrarily specifying a mass depletion fraction. This is the level (very close to, but 
less than one) at which the source is declared depleted; technically, the source is depleted 
only as time approaches infinity. As stated previously, depletion factor is zero and 
depletion time is 1/10o0 of the total modeling time for the Layer 2 runs. 

\ 

F .3.3.3.3 GOAJGMAS Model DescriDtion 

The GOAJGMAS model is used to assess the relative significance of potential transport pathways of 

the glacial overburden. There are multiple potential pathways from any near-surface waste source 

downward to the Great Miami Aquifer (Section 3.6.3). These pathways include: 

Vertical infiltration through the clay layers to the unsaturated Great Miami Aquifer 

Vertical infiltration through the clay layers to a sand lens and laterally along the sand lens 
which connects to the Great Miami Aquifer 

Vertical infiltration through the clay layers to a sand lens, laterally along the sand lens 
which connects to Paddys Run or the SSOD, and from either stream to the Great Miami 
Aquifer. 

The GOAJGMAS model is a finite difference model representing the glacial overburden and the upper 

Great Miami Aquifer system which was recently created using the SWIFT code (DOE 1994b). A 

general discussion of SWIFT follows in F.3.3.3.4. 

The modeled area in GOAJGMAS is approximately 2000 acres including the FEMP and immediate 

environs. The model's domain extends from the glacial overburden margin to the east, bedrock 

outcrop to the north, Paddys Run to the west and the glacial overburden margin and bedrock outcrop 

to the south. 

The model was built on the same grid as the SWIFT Great Miami Aquifer model (120 x 112 grid 

blocks). The model domain is divided vertically into six layers. From the ground surface down, 
. -.. 2. '2. . F , . :: &&. <& t , il 
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these six layers consist in general of (1) a brown (fractured and oxidized) till layer, (2) a gray 

(unweathered) till layer, (3) a deltaic sandllacustrine silt layer, (4) another gray till layer, (5) an upper 

Great Miami Aquifer sand layer, and (6) another upper Great Miami Aquifer sand layer, two feet in 

thickness, to provide greater accuracy in representation of water and solute exit fluxes at the bottom 

of the model. The thicknesses, lithology distribution, and lithology hydraulic properties were 

obtained from measured data in the Environmental Resources Management and Analysis Systems' 

(ERMA) geographical information system (GIs) database and from recent till characterization studies 

(DOE 1994a). Use of field data produced limited variations in the above general layer distribution. 

For example, in a few locations the weathering horizon dips down into Layers 2 and 3 and the deltaic 

sand/lacustrine silt in Layer 3 is of limited areal extent but vertically may appear in Layers 2 and 4. 

Because of the detailed information available in the ERMA GIs database, variations in thicknesses, 

elevations and lithologies on a block-by-block basis were included in the model. 

Partially saturated regions (most notably the upper Great Miami Aquifer) are contained within the 

GORJGMAS domain. Because SWIFT is designed for fully saturated media, simplifying assumptions 

were necessary to approximate flow and transport in a conservative manner. Likewise, simplifying 

assumptions were made to account for the effect of fractures and the transient nature of flow and 

transport in the glacial overburden. The primary assumptions of the GO/UGMAS Model include: 
0 

The upper Great Miami Aquifer sands are assumed to be fully saturated with only vertical 
transport. Since saturated transport is faster than unsaturated transport under similar 
conditions, this assumption is a conservative representation of flow and contaminant 
transport throughout the unsaturated zone. In essence, this layer represents a time delay 
between the overburden and the saturated Great Miami Aquifer which can effectively be 
simulated with saturated conditions. 

The upper oxidized zone (Layer 1) was used to allow a free water surface in the model. 
Layer 1 may be highly fractured and will not provide an effective barrier to transport. 
Therefore, values of Layer 1 vertical hydraulic conductivity used in the model were raised 
to account for this. Again, this is a conservative representation of.the system since the 
model assumed no attenuation in this layer. 

An equivalent porous medium approach was used to account for potential fractures 
through the glacial overburden. This approach was adopted because it is impractical to 
attempt to adequately characterize a fractured medium and to calibrate a fracture flow 
model. The modeling objectives were on a large enough scale that simulation of 
contaminant migration through an equivalent porous medium could effectively meet the 
modeling objectives. 
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Steady state flow conditions were considered adequate to represent flow conditions in the 
GONGMAS. The modeling objectives were on a large enough time scale that simulation 
of contaminants moving under steady state flow conditions could effectively meet the 
modeling objectives. 

Boundary conditions in the GONGMAS model consist of specified pressure conditions at the sides 
and bottom of the physical domain and specified net recharge at ground surface. Major drainage 

features at the FEMP are simulated as discharges internal to the model. 

F.3.3.3.4 SWIFT Great Miami Aauifer Model DescriDtion 

The SWIFT Great Miami Aquifer model is used for simulating 3dimensional contaminant transport in 

the Great Miami Aquifer. The SWIFT code is a fully coupled, transient, 3dimensional finite- 

difference model for groundwater flow and transport through both porous and ftactured media. The 

mass transport equations solved include terms for convection, dispersion, retardation by sorption, and 

decay or degradation of the contaminant. The SWIFT code, originally developed by Sandia National 

Laboratory in the late 1970s for the high level waste program, has been revised several times to 

increase its capability and to change computer platforms. These revisions include the addition of 

fractured media, a free water surface, extended boundary conditions, conversion to Fortran 77, 

extended options for matrix solutions and postprocessing. Geotrans (1991) has converted SWIFT for 

use on 386 and 486 personal computers and made additional changes to improve user friendliness and 

input and output control, the most recent version being SWIFT 2.52 (Geotrans 1992). 

SWIFT was selected from among several codes for use in developing a flow and transport model of 

the Great Miami Aquifer in the vicinity of the FEMP. Subsequent to selection of the code, SWIFT 

code was specifically verified for use at the FEMP (IT 1990). A model of the Great Miami Aquifer 

(using SWIFT) was originally developed and calibrated from 1988 through 1990 (DOE 1993a). This 

model building effort consisted of: 

Development and calibration of 2dimensional and 3dimensional regional flow models 

Development and calibration on a telescoped and more refined grid of a 3dimensional 
flow model of the FEMP and its adjacent areas 

Development and calibration of 2dimensional and 3dimensional solute transport models 
on the more refined grid. 
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5700, i 
The original model consisted of five layers. The two uppermost layers represent the upper and lower 1 

@ parts of the upper Great Miami Aquifer, the middle layer includes a clay interbed that is present 2 

beneath the FEMP site, and the lower two layers represent the lower Great Miami Aquifer. The 

layers extended laterally into bedrock at the edges of the buried valley that contains the aquifer. This 

1 

4 

original FEMP steady-state flow model was calibrated to 1986 water elevation data. 

Since that time, additional data have been collected, new wells have been installed, and a large-scale 

5 

6 

7 

pumping test (South Plume pumping test) has been conducted. Based on these factors and agency 8 

comments, a model improvement program was initiated (DOE 1993b). The essential elements of this 0 

model improvement program were completed in March 1994 (DOE 1994e). The Operable Unit 5 RI 
modeling makes use of this "improved" model. 

10 

11 

12 

The model improvement program consisted of: 13 

The model grid for steady-state flow and solute transport was expanded. The previous 
solute transport grid of 78 cells by 102 cells was enlarged by adding a band approximately 
5250 feet wide along the eastern side and a band approximately 1250 feet wide along the 
northern side. The new grid contains 120 by 112 cells, each 125 feet square. The 
layering of the model also has been refined. The five layers of the original model have 
been replaced with six layers to better match existing well screen elevations. This 
allowed field data to be more accurately depicted and provided better vertical control over 
contaminant dispersion. 

Geostatistical analysis has been conducted to understand and correlate the spatial 
distribution of key data sets. These data sets include the water elevation data and the 
uranium analytical data from the Type 2, Type 3 and Type 4 monitoring wells. Calcula- 
tions included the sample semivariogram, and kriging and cokriging estimators along with 
their estimation variance. This analysis was used to help determine calibration criteria 
and to identify areas of the site where lower confidence exists in the analyzed data sets. 

A transient flow calibration was performed using the South Plume pumping test results. 
Parameter values for porosity and rock compressibility were developed from this calibra- 
tion. Because of the scale and orientation of the pumping test wells, a telescoped grid 
(25-foot cell size) was created in the south plume area to effectively simulate the results of 
the pumping test. 

A steady-state flow calibration was conducted using the expanded and reconstructed 
steady-state grid. Steady-state heads were matched to the established calibration criteria. 
This recalibrated steady-state model is the primary model used for flow and solute 
transport simulations. 
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The solute transport model was recalibrated to determine reasonable values of K,, (for 
uranium) and dispersivity for a representative source loading. The range of acceptable a 
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uranium Kd values"has been established by reviewing site data related to K,, and by 
reviewing sensitivity runs of previously used K, values corresponding to retardation 
factors of 9 and 12. 

The historical source loading terms were decoupled from the model and monitoring data 
are used to define initial conditions of uranium concentrations. Results from the glacial 
overburden and Paddys Run models are used to define future loading terms. 

Sensitivity analysis was performed on horizontal hydraulic conductivity 0, ratio 
between horizontal hydraulic conductivity and vertical hydraulic conductivity (Kh/K,,), 
porosity, uranium distribution coefficient (Kd), and dispersivity (a) in order to understand 
the effect of variation of these parameters on the maximum concentration and transport of 
a normalized plume. 

Quality assurance/quality control procedures for modeling were defined to control and 
confirm the quality of the modeling effort. 

New data sets have been used in the construction and calibration of the model. In summary, new 

data sets include: 

Monitoring data from the 1990 to 1993 time period 

Monitoring data from new wells installed since original calibration 

Results of additional aquifer analysis to define & 

Geostatistical analysis of data sets 

Results from the South Plume pumping test 

Results from construction and operation of the South Plume recovery well system 

Output from additional models (glacial overburden, surface water) to define hydraulic and 
solute loading terms. 

Model simulations of the improved site SWIFT model were performed using SWIFT/386 on a 

Powerbox microcomputer or SWIFT I11 on a Silicon Graphics Computer (Unix based). Simulation 

execution times for 1OOO-year solute transport runs varied between 24 and 60 hours. These 1OOO-year 

simulations generated extremely large output files and require peripheral hardware. Output was 

written to files from which relevant data was extracted using data manipulation programs written for 

that purpose. Contour plots were made using SURFER for selected constituents at different 

simulation times. Report graphics were imported into Intergraph Work Stations for preparation of 

final graphics. 
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F.3.3.3.5 ECTran Model Description 
The ECTran model is used for simulating ldimensional lateral perched water transport, @ 
1 dimensional vertical vadose zone transport, 1 dimensional vertical surface water loading, and 

ldimensional lateral transport in the Great Miami Aquifer. The model is an efficient and robust 

groundwater contaminant fate and transport model implemented in Excel 4.0 which was developed to 

support the RIA3 processes at the FEMP. The Crystal Ball 3.0 add+n module for Excel can be used 

with the ECTran model to perform Monte Carlo simulations. The ECTran model is a screening-level 

model that can be used to supplement other more complex fate and transport models during parameter 

estimation, risk assessment, cleanup goal development, alternate concentration limit (ACL) determina- 

tion, and stochastical sensitivity analysis. The model is based on straight-forward mass-balances and 

advectioddispersion analytical equations, but can be used to simulate a variety of complex conditions. 

The complete summary of the ECTran model’s capabilities, development processes, and the proposed 

applications of the screening-level spreadsheet-based groundwater contaminant fate and transport 

model are presented in DOE 1993c. 

Highlights of the EeTran model’s capabilities include the following: 

5 700, j 

e 

e 

e 

e 

e 

e 

Uses analytical ldimensional in each flow and transport model without dispersion in the 
vadose zone 

Uses analytical ldimensional in each flow and transport model with 2dimensional 
dispersion in the saturated zone 

Accepts zone- and layer-specific contaminant initial concentrations, decay rates and 
distribution coefficients 

Model can be separately and flexibly applied in any localized source area 

Age of source can be considered to estimate the current downgradient concentrations 

Has the capability of including an additional/secondary source loading from the glacial 
overburden into the lower unsaturated layer 

Can be used to consider impacts of pumping and/or containment in the source area on the 
exposure point concentrations 

Uses any specified groundwater flow conditions directly 

Considers contaminated or clean upgradient groundwater recharge 
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Uses the mixing depth concept in the saturated zone instead of the thickness of the entire 
saturated zone in the aquifer 

Calculates layer- and zone-specific contaminant concentrations vs. time 

Presents the output statistically and graphically without the need for postprocessing 

Calculates concentrations at the projected centerline of the contaminant plume 

Requires minimal run time so that many scenarios can be investigated. 

ECTran model inputs include site-specific hydrogeologic and chemical information as well as physical 

information about the site. Hydrogeologic information such as vertical and horizontal hydraulic 

conductivity, hydraulic gradient, porosity, vertical and horizontal groundwater velocities, percent 

saturation, soil density, fraction of organic content, dispersion coefficient and infiltration rate, all 

necessary model inputs. The typical chemical information for model input varies depending on the 

type of chemical to be modeled (i.e., radionuclide, organic, or inorganic). For the Operable Unit 5 

RI the typical chemical input includes K,,, half-life, and current source concentrations. Necessary 

physical information about the site which would be used as model input includes the areal dimensions 

of the source, detailed description of the underlying geology, the source area orientation with respect 

to groundwater flow, and its distance from the selected exposure point. 

F .3.4 CONTAMINANT LOADING DETERMINATION 

The first step in modeling any groundwater pathway is the delineation of source areas, solid-phase 

concentrations of these source areas, constituent masses for each source area, geochemical parameters 

for each COPC, and initial concentrations for each COPC at each source area. In addition, initial 

concentrations of perched water and Great Miami Aquifer groundwater are needed to properly 

simulate future plume conditions. Finally, surface water bodies which receive contaminated surface 

runoff and perched groundwater seepage also load contaminants to the Great Miami Aquifer and these 

loadings need to be defined. Each of these contaminant and media conditions are described in the 

following subsections. 

F.3.4.1 Primarv and Secondarv COPCs 

Table F.3.4-1 lists the 129 detected constituents in the Operable Unit 5 source areas. The 

contaminants in Operable Unit 5 originated from other Operable Units at the FEMP. Therefore, 

constituents of concern identified through the other operable unit risk assessments as causing the 
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major portion of the risk may be expected to also cause a large portion of the risk at Operable Unit 5 

receptors. These potentially higher-risk-generating constituents are designated primary COPCs. The 

remaining constituents with soil concentrations detected above background within the Operable Unit 5 

media are designated secondary COPCs except those constituents which have a larger extent of 

contamination. Constituents are categorized so that resources may be appropriately focused on 

constituents that generate the large majority of the risk. For example, the SWIFT Great Miami 

Aquifer model, with its long run times and detailed output, is used first for the primary COPCs while 

the simpler and faster ECTran model is used for secondary COPCs. 

F.3.4.2 Surface Soil Contamination Source Areas. Concentrations. and Inventories 10 

Figure F.3.4-1 shows the general delineation of Operable Unit 5 contaminant source areas developed 

by considering the distribution of uranium contamination in the environmental media. Two- 
I1 

12 

dimensional contouring and 3dimensional solid block modeling of uranium concentrations in the soil 

were both used in this process. It was assumed that the surface concentrations for other contaminants 

would generally follow the same pattern of contamination as the uranium. The uranium concentra- 

tions were plotted on a map of the FEMP and then contoured. Based on the uranium contours, the 

contaminant source areas were roughly broken into low, medium, and high levels. 

13 

14 

I5 

16 

0 17 

18 

The low range included values from background to 10 pCi/g of uranium, the medium from 10 pCi/g 19 

to 50 pCi/g, and the high range of 50 pCi/g or higher. The 10 and 50 pCi/g limits were chosen for 

convenience. 
a0 

The contours levels used to determine the ranges should not significantly affect the 21 

results because every area within each source area was assigned a source concentration in the 

modeling. No valid surface soil sampling results are excluded from the calculation of the source 

concentrations because of the source area delineation. The source areas were only used to group the 
data so that the concentration with each source area would be more uniform and more closely match 

the model assumptions of uniform concentration within an area. Within the production area, the 

into account locations of buildings and the historical use and purpose of various facilities within the 

production area. 29 

22 

n 

24 

25 

26 

delineation of the source areas did not strictly follow uranium concentration contours but also took n 
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30 

Table F.3.4-2 summarizes the general physical and chemical conditions in these conceptual Operable 

Unit 5 primary contaminant source areas. 
31 

The contaminants in the Operable Unit 5 area, as indicated 32 0 by thicknesses in Table F.3.4-2, are generally confined in the surface soil (less than 1.5 feet) except 33 
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in localized areas in the production area. Twenty-seven Operable Unit 5 shallow contaminant source 

areas were defined based on the contouring of total uranium shallow soil sampling data (less than 

1.5 feet deep) and the boundaries of surface water drainage basins (see Figure F.3.4-1). Five 

additional deeper source areas of contamination were defined based upon threedimensional solid 

block modeling of uranium in the glacial overburden. 

Constituent mass in each source area was calculated from the representative concentration, usually the 

95 percent upper confidence limit (UCL) determined by statistical analysis, and the mass of soil 

within the source area. Soil mass is derived from the volume of each source area and the bulk 

density of the soil within the area. Table F.3.4-3 summarizes the range of representative source 

concentrations and contaminant inventories for each COPC. Detailed source area delineation and 

source-area-specific representative concentrations of CPCs for the groundwater pathway are included 

in Attachment F.3.11. 

F.3.4.3 Determination of Geochemical Parameters and Source Leachate of Contaminated Soil 

This subsection discusses the general approach for determining constituent-specific zonation and 

values of the major geochemical parameters. Because uranium is the predominant groundwater 

contaminant at the FEMP and is the focus of the solute transport model recalibration task, 

Attachment F.3 .I summarizes the available site-specific information on geochemical parameters for 

uranium. Results of a screening model confirmation process for these parameter values of uranium is 

also presented in Attachment F.3.11. 

Maior Parameters 

Major constituent-specific geochemical parameters required in the groundwater fate and transport 

modeling include percent of extractable contaminant (K,) in the sources, leaching coefficient (Kl) in 

the sources, solid-liquid partition coefficient (Kd) in the sources and the migration media, and 

retardation factor (Rd) in the migration media. The distinction between the parameters I<1 and Kd is 

based on the type of contaminant solid that is present in the soil. For K,, the contaminant may be 

present as particulate and adsorbed forms and the leaching coefficient measures contaminant mobiliza- 

tion due to both dissolution and desorption. The & is a measurement of solely adsorptioddesorption 

equilibrium between soil and water and solid contaminant in excess of background is present only as 

adsorbed form. These parameters have significant impacts on the estimates of contaminant mass, 
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6 700 0 concentrations, arid loading and migration rates; therefore it is important that parameter values &e 

properly assigned. 

Source Leaching Coefficient Kd 

In the Operable Unit 5 fate and transport model describing uranium migration in the glacial 

overburden, Kl was used to define the initial aqueous loading of uranium. Uranium Kl was 
determined either by using laboratory tests or calculations of field data. The laboratory method used 

batch tests that mixed waste or contaminated soil with a distilled water solution adjusted to a pH 

of 5.6 with sulfuric acid. The K, was calculated by dividing the uranium concentration on the solid 

(only uranium in excess of background) by the uranium concentration in solution. For the second 

method, the in situ leaching coefficient was determined by dividing the uranium concentration for the 

contaminated soil (only uranium in excess of background) by the uranium concentration in perched 

groundwater contacting the soil. Figure F.3.2-2 shows the zones of uranium Kl/K, values for the 

F E W .  Distribution of site-specific values of uranium Kl and Kd is discussed in Attachments F.3.1 

and F.3.II. 

- 

0 For other contaminants, & values in the media were used to approximate source 6 values. This is a 

very conservative approach for modeling to support the baseline risk assessment because, for any 

contaminant, K, is at least as high as and usually higher than K, by definition. Using the lower h 
value instead of K, for a given source solid concentration, a higher source leachate concentration can 

be generated in the fate and transport model. As a result, a higher receptor concentration will be 

predicted. 

Solid-Liauid Partition Coefficient (Kdl  

Solid-liquid partition coefficients are used in fate and transpod modeling to simulate the reversible 

adsorptioddesorption processes of contaminants. & is commonly defined as the constant ratio 

between solid-phase and dissolved-phase concentrations of a chemical at equilibrium in fate and 

transport models (Le., a linear isotherm). Therefore, chemicals with higher Kd values are more likely 

to be adsorbed onto soil materials and thus have less potential to migrate in the subsurface. & for 

radionuclide and inorganic constituents is dependent on the medium types and conditions. K, for an 

organic constituent is usually calculated using the constituent-specific octanol/water partition 

coefficient WOW) and area-specific fraction of organic content (FOC) as shown in Appendix F.2.3.2. e 
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L d  E 
Percent of Extractable Contaminant in the Waste Materials KJ 

Although the adsorptioddesorption process is usually considered to be reversible in fate and transport 

modeling, generally the longer a contaminant remains adsorbed to the surface of a solid the more 

likely it is to be incorporated into the solid by surface reactions where it is no longer available for 

desorption under environmental conditions. Therefore, an estimate of the percent of extractable 

contaminant in the sources, which are usually solid-phase waste or soil, is required to determine the 

contaminant mass available for transport and leachate concentration. Although site-specific 

information has been collected for the K, of uranium, to be conservative, K ,  was not applied for any 

constituent (i.e., assumed as 100 percent) in the Operable Unit 5 RI modeling. If K, was applied in 

the modeling K, and Kd would only have been determined for the extractable portion. 

Retardation Factor CRd 
The contaminant travel time from a source area to the exposure points is one of the major concerns of 

risk assessment. For determining the contaminant travel time, the retardation factor is defined as the 

ratio between the groundwater flow velocity and chemical migration velocity through the soil matrix. 

Because most contaminants have higher tendencies to adsorb to soil than remain dissolved in water, 

they usually migrate slower than water in the subsurface environment. Therefore, 

greater than 1. In fate and transport modeling Rd is estimated by considering both the contaminant 

characteristics (Le., Kd) and the soil properties such as dry bulk density and moisture content of the 

soil. 

is usually 

Zonation of Values of Parameters 

In reality, none of the geochemical parameters discussed here are spatially invariant. However, 

because of the complexity of the soil matrix, simplifications of the natural systems are necessary in 

fate and transport modeling. The first simplification process is to determine the zonation of each 

major geochemical parameter. Zonation of geochemical parameters consists of dividing the modeling 

domain into manageable zones of different geochemical conditions and assigning values of model 

parameters based on available chemical and geological information. Zonation for geochemical para- 

meters (i.e., Kd and Rd) is chemical-specific and usually assumed temporally constant in fate and 

transport models. 

For the simulation of contaminant migration, parameter values are assigned to each geological unit 

separately (i.e., glacial overburden, unsaturated Great Miami Aquifer, and saturated Great Miami 
%-.e ,- $\.I\ _. 2 &tJ 3 
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Aquifer). However, uniform contaminant-specific values of & and Rd in a geologid unit will be 
used for all the contaminants except uranium. Further zonation of parameter values for a contaminant 

will only be considered when field data shows significant parameter variations of the parameter in a 

geological unit (i.e., order of magnitude differences). 

After zones are identified, zone-specific values of each geochemical parameter are assigned for every 

COC. Values are obtained from field tests, laboratory experiments, model calibrations, previous 

studies with similar conditions, or literature searches. In order to ensure that the fate and transport 

modeling results are acceptable for risk assessment, important guidelines to be followed in assigning 

the values and zonation of contaminant-specific geochemical parameters are: 

Use site-specific values when available. 

Select the most conservative assumptiodestimate based on performance measures such as 
contaminant exposure point concentrations or travel times to exposure points when 
evaluating parameter/zonation choices. 

Verify modeling results by comparing with available measured conditions. 

Based on the types and amount of available site-specific data and the extent of contamination, 

different approaches will be used to assign contaminant-specific values of geochemical parameters. 

Contaminant loadings from other operable units which can impact the Great Miami Aquifer are 
included in the Operable Unit 5 RI fate and transport modeling. Contaminant-specific mass 

inventories, leachate concentrations, and loading rates used in previous modeling for the Operable 

Units 1, 2, and 4 RIs are directly imported into the Operable Unit 5 RI supplemental modeling 

characterization task (see Section 5.1.1). Therefore, geochemical parameters (Le., Kl and Kd) will 

remain the same as previously assigned for these source areas. However, batch test results obtained 

for uranium in contaminated soil from Operable Unit 4 areas will be used instead of the K, value 

(Le., 1.8 L/kg) assumed in the previous Operable Unit 4 RI modeling. These batch test results 

became available after the Operable Unit 4 RI Report was completed. 

Table F.3.44 shows the partition coefficient (Kd), the retardation factor (Rd), the decay factor, and 

the screening level for the Operable Unit 5 COPCs. Because of their dependence on media 

properties, Kd and Rd are reported for both vadose zone Layers 1 and 2 (i.e., glacial overburden and @ 
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unsaturated sand and gravel). The screening level is shown in this table for convenience and will be 

used in the screening process (see discussion in Section F.3.5.2). As discussed above, uranium 

parameters were based upon site:specific studies. The remaining constituent values are derived based 

upon literature values and site-specific physical and chemical properties (see Table F.3.4-5). 

Source Leachate Concentration of Contaminated Soil 

Unlike Operable Units 1, 2, and 4, however, it was not necessary to perform EQ3/6 geochemical 

modeling because Operable Unit 5 contaminants originated from waste storage and disposal areas in 
other operable units and are already in the environmental media. There is no significant change of 

chemical conditions to be quantified, such as between the interfaces of waste storage units and the 

glacial overburden occurring when contaminants were first released from their original sources. 

Also, the concentrations of contaminants already in the Operable Unit 5 environmental media can be 

expected to be much lower than their solubility limits. Therefore, no theoretical solubility limits 

determined by EQ3/6 modeling were used to constrain the contaminant concentrations in Operable 

Unit 5 fate and transport modeling. The revised process for determining the source leachate in the 

Operable Unit 5 baseline fate and transport modeling is shown in Figure F.3.4-3. 

Initial leachate concentrations for contaminant source areas defined in Operable Unit 5 are determined 

following the procedure shown in Figure F.3.4-3. Contaminant concentrations in both groundwater 

and soil media were used to define zonation and values of K,, Kd and Rd. Values and zonation of 

intehediate parameters such as FOC used in calculating & for organic contaminants, and soil 

porosity and moisture content used in calculating Rd are also determined in the process. Considera- 

tions of the various chemical forms/species in contaminant sources may result in different values of 

geochemical parameters for the same contaminant in different areas. When no site-specific or 

literature information is available for determining K, for contaminants, conservative assumptions 

(e.g., 70-year rule) will be made for estimating the source leachate concentration and mass loading 

rates. When the 70-year rule is applied, the total mass of a contaminant in the source area will be 

released into the media in 70 years. 

F.3.4.4 Surface Water Loadins 

Surface water contaminant loading concentrations were determined from the results of the surface 

water flow and infiltration modeling described in Appendix F.2. Mass loading rates from the surface 

water runoff modeling were summarized for the Paddys Run reaches (Le., C-D, D-E', and E-F in 
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6 700 
Section 5 ,  Figure 5-28) and the SSOD which have streambeds which lie directly on unsaturated sand 

@ and gravel. 

Surface Water Loading in SWIFT Great Miami Aauifer Model 

Table F.3.4-6 shows the surface water loadings to the Great Miami Aquifer model. Surface water 

contaminant loadings (see Appendix F.2) were defined for cases with the surface water retention 

basins bears 0 through 80) and without the surface water retention basins @ears 81 through 1OOO). 

For the primary CPCs, constant surface water loadings (for the two time periods above) were directly 

input to the SWIFT model Layer 1 as mass loadings over time in model cells corresponding to the 

defined stream reaches. SWIFTLOAD was used to properly format these loading terms for the 

SWIFT model input file. 

Surface Water Loading to Great Miami Aauifer in ECTran Model 

The maximum CPC concentration at potential receptors due to surface water loading through channel 

streambeds is necessary to evaluate the risk to exposure at these receptors. Several reaches of surface 

water bodies (Le., Paddys Run and the SSOD) at the FEMP load surface water and subsequently 

CPCs to the Great Miami Aquifer and these CPCs have the potential to eventually migrate to 

receptors. Reaches CD and DE of Paddys Run and the lower reach of the SSOD are the reaches 

where loading occurs because in these regions the streambed is directly on the unsaturated Great 

Miami Aquifer. 

To determine the maximum CPC concentration at a receptor, the maximum surface water mass 

loading rate was determined for each CPC at each reach and used to determine the maximum loading 

concentration. The maximum annual surface water contaminant loading rate occurred at either reach 

CD, Reach DE or the SSOD, depending on the CPC. However, a majority of the CPCs maximum 

mass loading rates occurred due to loading from the SSOD. In addition to determining the maximum 

loading rate, travel distance was also used to screen CPCs to determine the maximum potential 

concentration at the receptor. This screening was conducted because some CPCs with lower mass 

loading rates actually created higher concentrations at certain receptors, because the source was much 

closer to the receptor than the source with the highest mass loading rate. 

The annual mass loading rates were combined with the annual infiltration rates through the total 

length of streambed to determine the average loading concentrations. The infiltrationrates were taken 0 
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from the calibrated SWIFT Great Miami Aquifer model. Table F.3.4-7 s u m m a r k  the maximum 

surface water contaminant loading rates used in the Emran  modeling. Three representative source 

areas from the SSOD and two source areas from both of the Paddys Run reaches (Le., CD and DE) 

were selected for modeling the migration of contaminants according to the locations of three nearby 

off-property receptor wells. Figure F.3.4-4 shows the nearest potential receptors (Le., the Knollman 

wells) of the CPCs due to surface water loading and the corresponding source areas along the SSOD 

and Paddys Run. The figure also shows typical migration pathways from the sources to the potential 

receptors. The dimensions of SSOD sources are 10 by 125 feet (width by length) and the Paddys Run 

sources are 25 by 125 feet. The 10-foot and 25-foot widths for the surface water bodies are the 

approximate widths of each surface water body, respectively. The 125-foot length is a representative 

length of the SSOD and Paddys Run selected for modeling. 

F.3.4.5 Current Contamination in Perched Groundwater 

Contamination in the perched groundwater zone was also evaluated to define the source terms for 

additional mass loading due to potential lateral migration to selected surface water exposure points. 

Perched water contaminant plumes were drawn to determine the source locations, dimensions, and 

volumes. Maximum perched water concentrations for each of the plumes were then selected and used 

as the initial source leachate concentrations directly. 

Perched groundwater source areas and concentrations for particular contaminants were determined by 

(1) plotting all well-specific maximum contaminant concentrations at the representative wells within 

the Operable Unit 5 area, (2) contouring the concentrations to determine the contaminant plumes, 

(3) selecting a representative area which encompasses each contaminant plume, and (4) determining 

the maximum of the well-specific concentrations within the plume. 

ODAST/S WIFT-SDecific Perched Groundwater Sources 

Perched water source terms for the primary CPCs were located based upon concentration plots and 

the conceptual model. Perched water source terms were only located within infiltration Zone I, which 

has the 15-foot-thick browdgray sand above the gray clay (see Figures F.3.2-2 and F.3.2-3). 

Contaminant masses of perched water (liquid and solid phase) for each SWIFTLOAD cell were 

determined based upon source volume of perched water, porosity, bulk density and partition 

coefficient 0. Because perched water is located above the gray clay (see Figure F.3.2-3), 
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simulated perched water effectively added mass at the same location as the surface soil sources in the a corresponding model cells. 

F.3.4.6 Current Contamination in the Great Miami Aauifer 

For the primary CPCs, initial conditions were defined for the Great Miami Aquifer model and 

modeling runs used a defined time equal to 0 as 1994. Field data and supplemental modeling 

characterization were used in determining these initial conditions (i.e., the conditions at 1994). 

Forty-year model rum were performed for the primary CPCs with the applicable loading from 

Operable Units 1,  2 and 4 to define present-day modeled conditions. In addition, monitoring well 

data for each primary CPC were contoured for Type 2, Type 3 and Type 4 wells. These monitoring 

well plume data were superimposed on the model grid and concentrations were assigned for each 

appropriate grid block. Because these three well levels correspond to revised SWIFT model 

Layers 1, 3 and 6, averaged values between these layer values were assigned for the intervening 

layers. As the final step, initial conditions were delineated in the SWIFT Great Miami Aquifer model 

as the highest concentration for a particular block from the 40-year model runs with loading from 

Operable Units 1, 2, and 4 and the gridded monitoring data. 

.. 

For example, initial concentrations of uranium in the Great Miami Aquifer at the beginning of the 
* 

modeled period were developed from the four sources listed below which are conservative and 

consistent with previous studies and activities. 

Source 1: 

Source 2: 

Source 3: 

Source 4: 

Field results of total uranium (filtered and unfiltered) in Types 2, 3, and 4 
wells in the Great Miami Aquifer from the 1993 data set 

Uranium concentrations developed through geostatistical analysis of field data 
as presented in the SWIFT Great Miami Aquifer Model - Summary of 
Improvements Report (DOE 1994) 

Results of groundwater fate and transport modeling for the Operable Unit 2 
Remedial Investigation Report (DOE 1994d) 

Results of groundwater fate and transport modeling from Operable 
Unit 1 Remedial Investigation Report (DOE 1994e). 

Figure F.3.4-5 shows the general process used to develop the initial Great Miami Aquifer uranium 

concentrations. The 1993 data set for filtered and unfiltered groundwater samples from Type 2, 

Type 3 and Type 4 monitoring wells (Source 1) were combined into a single conservative depiction of 

- - . f . $ . ,  . ' ,  
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the plume by taking the highest value at each location. Because Type 2 wells are screened at depths 

corresponding to Layer 1 of the SWIFT Great Miami Aquifer model and Type 3 wells are screened at 

depths corresponding to Layer 3 of the model, well monitoring data could be directly translated to 

their respective layers. There is no significant (> 10 parts per billion [ppb]) contamination detected 

in wells screened at depths corresponding to model Layers 4, 5, or 6. Grid files (on the 120 by 112 

SWIFT Great Miami Aquifer model grid) were available from Sources 2, 3, and 4 because both the 

geostatistical analysis and fate and transport modeling used this grid. Grid files from Sources 2, 3, 
and 4 were electronically combined such that the highest value for each cell was retained. One area 

to the southeast of the site (generally east of State Route 128) and an area west of Paddys Run, which 

was identified by the geostatistical analysis of the 1993 data set as having elevated uranium 

concentrations, were disregarded due to a lack of corroborating well data. "Combined" files for 

Layers 1 and 3 were compared to contour maps from Source 1 for Type 2 and Type 3/4 wells. 

"Final combined" contour maps for Layers 1 and 3 were generated to conservatively present all the 

data from all four sources. The adjusted contours were then electronically converted back to 

individual grid (cell by cell) values. Layer 2 initial concentrations were generated by averaging the 

final combined concentrations for Layers 1 and 3. Final contour plots of initial uranium 

concentrations in model Layers 1,  2, and 3 are shown in Figures F.3.44, F.3.4-7, and F.3.4-8, 

respectively. Because data Sources 2, 3, and 4 do not contain significant values of uranium 

concentration in the lower Great Miami Aquifer, these layers (i.e., Layers 4, 5, and 6) were entered 

without an initial concentration and contour plots are not presented. 

Table F.3.4-8 summarizes the initial conditions, including total mass and maximum concentration of 

each primary CPC, specified in the SWIFT Great Miami Aquifer model. Figures F.3.4-9 through 

F.3.4-14 show the initial plumes for the primary CPCs. These plots only show the Great Miami 

Aquifer model Layer 1 initial concentrations; however, initial conditions were input for all six model 

layers using the process described above. These plots represent the primary CPCs that had initial 

concentrations above background based upon monitoring data and results of supplemental modeling 

characterization; zero initial conditions were used for other CPCs. 

F.3.5 SIMULATION OF VADOSE ZONE TO GREAT MIAMI AOUIFER PATHWAY 

As discussed above, three pathways for groundwater fate and transport modeling have been identified. 

One of these pathways consists of contaminant transport from the source, vertically through the 

vadose zone to the Great Miami Aquifer, and laterally in the Great Miami Aquifer to the receptor 
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(Section 3.6.3). To simulate this pathway requires the HELP infiltration rate model, the OD&T/ 1 

v ,  SWIFTLOAD vadose zone model, and the S m  Great Miami Aquifer model or the ECJTran model. \ 

Screening for this pathway is also conducted to reduce the number of CPCs that are modeled. This 3 

screening is based upon travel time, decay, and comparison to toxicity levels. 4 

5 

The steps involved and the detailed approach followed in simulating this pathway are described in the 

following sections. Infiltration rate and screening results are presented in this section. However, 

results from vadose zone modeling and Great Miami Aquifer modeling are presented in Section F.3.7. 

F.3.5.1 Determination of Infiltration Rate 

HELP modeling simulations were performed for the 5 zones (discussed in F.3.2) to determine an 

annual infiltration rate through the glacial overburden and unsaturated Great Miami Aquifer. 

Table F.3.5-1 shows the assumptions and results of the HELP modeling. 

SCS runoff curve numbers are calculated based on an area-weighted average of individual curve 

numbers for several ground cover types. Areal photographs determine the percentage of industrial 

space, open space, woods-grass, woods, or meadow within each zone. The curve number for the 

entire zone is the area-weighted average of all ground cover types found within the zone. 

Porosity values of 0.2 for the clay unit and 0.3 for the sand unit were used. The ratio of field 

capacity to porosity and wilting point to porosity was maintained from the approach followed by the 

Risk Assessment Work Plan Addendum (DOE 1992). Wilting point and field capacity values were 

then calculated using the aforementioned scaling ratio and porosity data specified above. 

The climatological data for Cincinnati, Ohio from 1974 to 1978 was used for all simulations. An 

initial moisture content was assumed for each layer. Consecutive 5-year iterations were performed 

using the final moisture content of the current iteration for the initial moisture content of the next 

iteration. "Steady state" is achieved when the final moisture content after a 5-year simulation is equal 

to the initial moisture content of that iteration. 

Results showed infiltration rates ranging from 4.92 to 7.67 inches/year. The highest values were 

found in Zones In and V. As stated above, Zone V represents a small area within Zone I11 where the e 
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gray clay had degraded and this degraded clay had a higher hydraulic conductivity by 3 orders of 

magnitude. 

Initially, it appears counter-intuitive that these two areas have the same infiltration rate. However, 

upon closer examination, these consistent results can be explained. Evapotranspiration for both cases 

accounts for over 32 of the 40 inches per year of rainfall. Evapotranspiration is primarily a function 

of leaf area index and evaporative zone depth which were fixed for both cases. This large lost 

fraction is not mitigated by a higher hydraulic conductivity in a relatively deep layer, i.e., once a 

parcel of water has reached a depth of 20 feet (the bottom of the brown clay/sand), it can no longer 

be evaporated. Based on the modeling assumptions, there are no lateral drainage layers to release 

water. Therefore, its only option is to infiltrate. 

Closer inspection of the output showed the brown clay/sand in the Zone 111 case was not completely 

saturated. Therefore, the Zone III case was not "backing up" water so increasing conductivity only 

had a minor effect. In addition, output showed that,the Zone V case resulted in slightly lower 

moisture contents in the brown clay/sand and the gray clay layers than the Zone III case, indicating 

that the higher conductivity was facilitating the release of water to a small degree. 

F.3.5.2 CPC Screening 

The primary purpose of the fate and transport modeling is to provide predicted concentrations of key, 

risk-causing constituents so that overall risk may be determined. Because the modeling is resource 

intensive and because constituent lists are lengthy, screening steps were undertaken to eliminate 

constituents that pose little or insignificant risk. By reducing the number of constituents that are 
modeled, the analysis is allowed to focus on the constituents that cause the highest percentage of the 

risk. Because the screening process is not as sophisticated a process as the modeling, these screening 

steps are conducted using conservative assumptions to prevent screening out constituents that should 

be modeled. 

Figure F.3.5-1 shows the approach that has been followed in screening out constituents and the four 

screening steps that remove DCs from further consideration: 

Prescreening and background screening that remove constituents that are not hazardous or 
with maximum concentrations below background or drinking water standards (performed 
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5700 !i 
and presented in other sections of the RI); DCs that pass this screening are designated 
COPCs 

A screening process that eliminates constituents with all initial leachate concentrations at 
the source below prescribed toxicity levels 

A screening process that eliminates constituents with a travel time from the source to the 
Great Miami Aquifer greater than lo00 years or that decay significantly in the glacial 
overburden within lo00 years 

A screening process that eliminates constituents with all leachate concentrations entering 
the Great Miami Aquifer from the vadose zone below prescribed toxicity levels. COPCs 
that pass this screening are designated CPCs. 

A separate screening process removes constituents with surface water concentrations below toxicity 

levels. This screening process is explained in Appendix F.2. 

Each infiltration zone is treated separately in these screening analyses (see Section F.3.5.1). If any 

infiltration zone fails a particular screening, then that constituent is maintained for subsequent analysis 

and becomes a final CPC. 

Prescreening and Backmound Screening 

Prescreening and background screening are performed before the groundwater fate and transport 

modeling process on the validated sampling and analysis data sets. Each constituent from the data set 

is evaluated based on the criteria defined in the Risk Assessment Work Plan Addendum (DOE 1992). 

At this stage in the process, three decisions are made: 

Constituents that are nutrients at or below drinking water standards are screened out 

Constituents that are not detected in any sample are screened out 

Constituents with concentrations determined to be below background concentrations are 
screened out. 

The constituents that "pass" the prescreening and background screening are designated "COPCs." A 

total of 125 DCs were defined for Operable Unit 5 source areas. These potential COPCs included 

18 radionuclides, 84 organic constituents, and 23 inorganic constituents (see list of chemicals on 

Table F.3.5-2). e 
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Travel Time Screening 

Constituents are screened based upon travel time to determine those that would not reach the Great 

Miami Aquifer within the time period of interest (loo0 years) in significant concentrations under 

conservative conditions. Travel time screening considers both physical time of travel through the 

vadose zone and radiological and organic decay over this time period. 

Travel time screening is performed on COPCs based on distance, retardation factor, velocity, and 

dispersion. Any constituent that fails to reach the Great Miami Aquifer in lo00 years is screened out. 

A second screening process involves comparing the organic or radiological decay constants for 

constituents to the minimum calculated travel time. If a constituent has gone through 30 half-lives 

during this travel time, then it is screened out due to the negligible mass remaining. 

Variables that are used in the screening step are: 

Retardation factors for each layer 
Soil seepage velocity for each layer (V) 
Soil thickness (L) for each layer 
Dispersion coefficient for each layer (D3. 

The assumptions and calculated parameters for travel time screening for the infiltration Zones I to N 
are shown in Table F.3.5-3. Infiltration Zone V was not considered in the screening process because 

Zone In has identical layer thicknesses and infiltration rates (see Table F.3.5-1). Retardation factors 

and decay coefficients used in the screening are listed in Table F.3.4-4. These values are either from 

the Risk Assessment Work Plan Addendum or derived from the literature and calculated based upon 

site properties (Section F.3.4). 

The mean travel time for a nondecaying CPC is R,*Ll/Vl + R2*L2N2 (see Table F.3.5-3 for 

definitions). However, the first arrival of the solute will take less time because of dispersion 

processes. Brenner (1962) found that a characteristic dispersion parameter, defined by V*L/4*D 

(referred to as P), can determine how much sooner the dispersion front will arrive than the average 

water particle (based on the mean travel time). Brenner created tables of P versus a factor, M. This 
factor can be multiplied by tm to give a time at which the exiting concentrations will be negligible. 

Consequently, the screening process sets 4, at loo0 years, at which point exiting concentrations 

caused by the dispersion front will be negligible. 
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-Table F.3.5-2 shows the results of the travel time screening. The travel time Screening removed 87 1 

2 of the 125 DCs. 
3 

Initial Concentration Toxicitv Screening 

Toxicity screening is performed on the COPCs that survived the travel time screening by comparing 

the initial concentrations for the vadose zone model with 

These risk-based numbers are derived by dividing the 10-6 risk- (or HQ= 1) based concentrations for 

tap water @PA 1993) by 10. Because initial source concentration cannot increase in concentration in 

transport through the vadose zone, then source concentration represents a theoretical maximum 

concentration in the aquifer. If the initial concentrations for all waste areas is less than the risk-based 

number, then the constituent is not modeled further. If any waste area includes a value greater than 

the lU7 risk- (or HQ=O.l) based concentration, then the constituent is still modeled for all the source 

areas because modeled concentrations from the different source areas could be additive. These 

screening levels are defined in Table F.3.4-4. 

risk- (or HQ=O. 1) based numbers. 

Table F.3.5-2 presents the results of the initial concentration toxicity screening. Of the constituents 

that survived the travel time screening, 10 additional organic compounds were screened out based 

upon a comparison of leachate and toxicity levels. 

Vadose Zone Model Toxicitv Screening 

Before performing aquifer modeling, the output from the vadose zone model (i.e., ODAST/ 

SWIFTLOAD model) is again compared to the toxicity screening levels in a manner similar to the 

initial concentration toxicity screening. Because concentrations can only further dilute when leachate 

mixes with the aquifer waters, this screening step removes constituents that will clearly be below the 

lom7 risk- (or HQ=O.l) based standard in the aquifer. To perform this screening, the maximum 

output from the vadose zone model for a particular constituent is compared with the 

HQ=O.l) based standard. If this maximum value is below the standard, then the constituent is 

screened out and is not modeled further. 

risk- (or 
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maximum ODAST/SWIFTLOAD output concentration versus the toxicity screening level. 

Table F.3.5-2 summarizes these results. 0 32 

33 

F.3-35 



FEMP-OSRM D W  
June23, 1994 

Summarv of Vadose Zone CPCs 

Table F.3.5-5 shows the constituents that have passed the screening for the vadose zone pathway and 

the approach that is being followed for modeling these constituents. This table presents a summary of 

the results presented in Table F.3.5-1. Based upon the screening steps described above, 14 of the 

original list of 125 DCs will provide loading to the Great Miami Aquifer higher than lU7 (or 

HQ=O.l) toxicity levels. Other CPCs will load contamination to the Great Miami Aquifer due to 

surface water infiltration. These constituents also require modeling. As shown in this table, the 

primary constituents are modeled using the SWIFT Great Miami Aquifer model while an alternative 

modeling approach using ECTran is used for the secondary CPCs (see Section F.3.3). 

F.3.5.3 Vadose Zone Modeling 

Vadose zone modeling is performed to estimate contaminant loading rates to the Great Miami Aquifer 

from a given source as a function of time. The overburden may have great capacity for immobiliza- 

tion and retardation of contaminants due to adsorption, precipitation, biodegradation, and radioactive 

decay. This capacity to prevent or slow the movement of contaminants to the aquifer is evaluated 

with respect to future risk. 

Contaminant travel through the glacial overburden and unsaturated Great Miami Aquifer is simulated 

by ODAST which is a subroutine of SWIFTLOAD. SWIFTLOAD has been developed to create an 
appropriate input file for the SWIFT model and runs ODAST on a cell-by-cell basis (SWIFTLOAD 

using the same 120 by 112 grid as the SWIFT Great Miami Aquifer model). SWIFTLOAD reads an 

external N e  defining the layer thickness for each model cell and hydraulic and transport properties for 

each block. The thicknesses of Layer 1 (gray clay) and Layer 2 (unsaturated Great Miami Aquifer) 

were set for each block based upon a gridding of surfaces developed during the characterization of the 

glacial overburden. These thicknesses vary for Layer 1 from approximately 5 to 38 feet and for 

Layer 2 approximately from 7 to 38 feet. 

The site is partitioned into 27 shallow contamination zones each covering a unique area. This same 

domain of waste areas in covered by five independent infiltration rate zones (see Figure F.3.2-2). A 

grid with 125- by 125-foot cells (with identical X-Y coordinates as the SWIFT Great Miami Aquifer 

model) is superimposed on this Operable Unit 5 domain. Each model grid block is assigned an 

infiltration rate corresponding to its infiltration zone and an initial concentration and total mass 

corresponding to its concentration zone (see Section F.3.4). If a model grid block is partially covered 
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by several concentration zones, it is assigned the values associated with the zone covering most of the 

model grid block. 

In addition to the 27 shallow waste areas (assumed to be 1.5 feet deep), there are five deep source 

areas. These deep waste areas cover the same X-Y coordinates as certain shallow waste areas, but 

-are greater than 1.5 feet deep. For modeling purposes these source areas have the same 

contamination levels as the corresponding shallow waste areas. For mass calculation, additional 

volume of soil is calculated as starting at a depth of 1.5 feet (the bottom of the shallow waste area; 

see Section F.3.4 for more detail). The total mass of contaminated soil is calculated assuming a 

constant bulk density for all contaminated soil. The total mass of each constituent in the soil is 

calculated as the product of constituent solid concentration in the soil and the total mass of the soil. 

The total mass is assigned equally among the applicable grid cells in a particular waste area (see 

Section F.3.4). The infiltration rates for each zone are as shown in Table F.3.5-1. If the model grid 

block is located in infiltration Zone I, contaminated perched water is modeled as another source of 

mass loading for the primary CPCs. The total mass from the perched water source is the sum of the 

mass adsorbed to the solids and that found in solution, as determined with the partition coefficient. 

The perched water is loaded at the top of vadose Layer 1 which corresponds with the location of the 

sand layer in infiltration Zone I. If a block is modeled as having contaminated perched water, the 

initial concentration for that block is the perched water concentration. 

0 
. 

With the assumptions described above, SWIFTLOAD is run for each CPC. The concentration at the 

bottom of vadose Layer 2 is reported in 10- or 20-year time steps. A 10-year time step is used for 

constituents with low retardation or short half-lives because travel through vadose Layers 1 and 2 

occurs in a short time and smaller time steps yield a number closer to the true maximum. The 

concentration of each constituent at the bottom of vadose Layer 2 is compared to the screening 

concentration shown in Table F.3.4-4. If a constituent exhibited concentrations greater than the 

screening concentration, the mass loading portion of the SWIFT input file is created for 

concentrations greater than or equal to 1/1OOOth of the screening level. Otherwise, the constituent is 

"screened out" and eliminated from further modeling. 

Additional loading from surface water is required for several constituents (see Table F.3.4-7). The 

additional mass from surface water is loaded directly to the Great Miami Aquifer and does not pass 

through vadose Layers 1 and 2. Two loading rates are used; one for the time period that the storm a 

1 

4 
.. 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

m 

n 

28 

29 

30 

31 

32 

33 

001682 



FEMP-OSRI-4 DRAFT 
June23, 1994 

water collection systems are in operation (0 to 70 years) and one for the time period in which they are 
inoperable (70 to loo0 years). The surface water modeling process that derived these loading rates is 

described in Appendix F.2. 

For the 1OOO-year scenario, the projected concentration of the leachate entering the Great Miami 

Aquifer beneath the waste area was calculated by multiplying the normalized concentration (output of 

SWIFTLOAD) at the base of the lowest layer by the source term (initial contaminant concentration). 

The loading rates were calculated by multiplying the projected concentration beneath the waste area 

by the volumetric recharge rate from the source. The plots of loading rates versus time were then 

produced for the constituents which were projected to reach the aquifer within loo0 years. The peak 

values in these plots were considered as the maximum loading rates to be observed in the aquifer for 

the contaminants over lo00 years. 

F.3.5.4 Great Miami Aquifer Modeling 

Both the 3dimensional numerical SWIFT Great Miami Aquifer model and the ldimensional 

analytical ECTran model were used for simulating contaminant transport in the Great Miami Aquifer. 

The SWIFT model was used for the primary CPCs while the ECTran model was used for other CPCs 

that pass the screening (see Table F.3.5-5). The specific approach for performing each of these 

modeling efforts is discussed in the following sections. 

F.3.5.4.1 SWIFT Modeling 

The calibrated groundwater flow model for the FEMP is used to simulate the solute transport of the 

primary CPCs in the Great Miami Aquifer. A constant loading period was defined for SWIFTLOAD 

output for each CPC for the SWIFT modeling based upon source decay, retardation and constituent 

decay factors. Typically, a 5-year loading period was used for organics (low retardation factors) 

while a 20-year period was defined for radionuclides or metals (high retardation factors). Loading 

rates for each period were calculated by averaging the results of the vadose zone modeling over the 

length of each period. In this way, total mass inflow into the aquifer was conserved. Compounds 
were simulated for a total of lo00 years in the Great Miami Aquifer. 

Loading rates to Great Miami Aquifer SWIFT model Layer 1 were defined based upon SWIFTLOAD 

results. Because the SWIFTLOAD and Great Miami Aquifer SWIFT models use the same grid, 
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corresponding SWIFT Great Miami Aquifer cells were loaded based upon SWIFTLOAD output from 

vadose Layer 2. Loading periods were set from 5 to 20 years as discussed above. 

In the case of U-234, U-235 and UL238, all three uranium isotopes were modeled as one compound to 

simplify the modeling and to allow the use of the previously calibrated total uranium solute transport 

model. Because the previous model uses total uranium and because the uranium at the FEMP is 

mostly U-238 (approximately 99 percent by mass), this approach was used. 

- 

Initial background concentrations of each compound in the aquifer were set at values based upon 

40-year model runs and monitoring data (see Section F.3.4). Initial concentrations were read from an 
external file. The model simulations for the Operable Unit 5 CPCs used dispersivity values of 

100 feet in the longitudinal direction and 0.1 feet in the transverse direction. These values were 

determined during the solute transport calibration for uranium and are based on values taken from 

literature review (DOE 1994e and Walton 1984). Distribution coefficients 6) and decay factors for 

simulated compounds were taken from site studies and literature reviews and are described in 

Section F.3.4. 

Model simulations were performed using SWIFT/386 on a Powerbox microcomputer or SWIFT III on 
0 

a Silicon Graphics Computer (Unix based). Simulation execution times varied between 24 and 60 

hours and required extensive computing capacity. Output was written to files from which relevant 

data was extracted using data manipulation programs written for that purpose. Contour plots were 

made for selected constituents at different simulation times for CPCs from both the vadose zone and 

surface water pathways to represent plumes in space and plume changes over time. Report graphics 

were imported into Intergraph work stations for preparation of final graphics. 

F.3.5.4.2 Emran  Modeling 

The impacts to the overall Operable Unit 5 baseline risk assessment due to secondary CPCs 

(identified in Section F.3.4.1) and lateral perched groundwater migration are considered minor when 

compared to the primary CPCs and the vertical direct contaminant loading pathway to the Great 

Miami Aquifer. This conclusion is partially supported by field-observed current and past perched 

groundwater and Great Miami Aquifer contaminations and further confirmed by a 3dimensional 

GOAJGMAS fate and transport model developed to simulate the uranium transport in the overburden. 

Therefore, complex ODASTISWIFT modeling was only conducted for the primary CPCs in the @ 
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vertical migration pathway through overburden which included soil leachate, perched groundwater, 

and surface water contaminant loadings and integrated all the source areas and receptors in a single 

model simulation. 

As shown in Figure F.3.3-2 the overall modeling framework, the ECTran model, which is a simpler 

and much more efficient model, was then used to conduct fate and transport modeling for secondary 

CPCs in all the subsurface migration pathways and also the primary CPCs in the lateral perched 

groundwater migration pathway (see Section F.3.6). The purpose of using the ECTran model was to 

determine future contaminant conditions at specific receptor locations due to secondary CPCs or 

pathways not simulated in the ODAST/SWIFT modeling. 

Mimation Scenarios 

Three different Operable Unit 5 subsurface contaminant migration pathways were investigated using 

ECTran, including: 

Case 1 - Combined vertical contaminant loading from leachate due to surface soil and 
perched water to the Great Miami Aquifer 

Case 2 - Contaminated surface water as a vertical loading to the Great Miami Aquifer 

Case 3 - Contaminated perched groundwater as a lateral contaminant loading to surface 
water. 

Unlike the ODAST/SWIFT model, the ECTran model was used to simulate these cases in a loading- 

and receptor-specific manner. 

The general hydrogeological conditions for each of the cases modeled using ECTran vary depending 

on the source loading areas. Cases 1 and 2 have slightly different loading conditions, but have very 

similar vadose mne migration and groundwater flow migration conditions. For Case 3, migration of 

the contaminants is limited to the perched water zone only; therefore only the flow conditions in the 

perched groundwater were applicable. The first two cases are described below. 

Potential exists for secondary CPCs in the contaminated soil and perched water zone to move 

vertically into the Great Miami Aquifer through the overburden and be transported to off-property 
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receptors. Within the fomer production area there are several areas which have surface soil and 1 

@ perched water contaminated with secondary CPCs. 2 

For surface water to act as a vertical contaminant source to the Great Miami Aquifer, the surface 

water body must have a direct migration pathway to the Great Miami Aquifer. For several sections 

of Paddys Run and the SSOD the streambed is in direct contact with the unsaturated portion of the 

Great Miami Aquifer (Le., unsaturated sand and gravel) and the potential exists for contaminated 

surface water in these streams to infiltrate to the Great Miami Aquifer. Once in contact with the 

Great Miami Aquifer the contamination could be transported downgradient to potential Operable 

Unit 5 on- and/or off-property receptors depending on the groundwater flow conditions. Therefore, 

for this case, vertical transport through the vadose zone and lateral transport through the Great Miami 

Aquifer, it was necessary to complete fate and transport modeling. 
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ConceDtual Models 14 

The conceptual model used in Emran modeling to describe the fate and transport of a contaminant 

for a particular source-loading condition should identify and incorporate the key source information, 

hydrogeologic characteristics of the underlying vadose and saturated zones for the area, and any 

15 

16 

a 17 

additional factors that control transport of CPCs to be modeled. Key source information includes 

Hydrogeological information includes parameters such as vertical and horizontal hydraulic 

conductivities, groundwater flow directions, hydraulic gradients, porosity, bulk density, infiltration 

rates, and layer thicknesses. Other fate and transport information includes locations of the sources 

and the potential migration pathways. Refer to Sections 3.6.1 and 3.6.3 for background information. 

The conceptual model used for the ECTran modeling of contaminated surface soil and perched water 

is illustrated in Figure F.3.5-2. As this figure shows, precipitation at the source area causes leachate 

through the unsaturated sand and gravel to the Great Miami Aquifer with a concentration of C, and 

then moves downgradient to potential receptors, such as the fence line or private wells, with Great 

Miami Aquifer contaminant concentrations of 5, C,, and C5. No lateral migration of perched 
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current source concentrations and chemical information such as half-life, specific activity, and b. 19 
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groundwater is considered in this conceptual model which provides the worst-case scenario for the 

vertical migration. 
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ECTran model, including hydraulic conductivities, gradient, and infiltration rates. In addition, output 

from the ODAST/SWIFTLOAD model was used as starting concentrations for Layer 2 (C1 in 
Figure F.3.5-2). The ECTran model then calculated downgradient concentrations based on these 

inputs. 

, 

The conceptual model used for the ECTran modeling of surface-water loading to the Great Miami 

Aquifer and potential receptors is illustrated in Figure F.3.5-3. As can be seen in the figure, 

contaminated surface water (C,) from the SSOD or Paddys Run reach percolates down through the 

unsaturated Great Miami Aquifer (Q to the saturated Great Miami Aquifer (C,) and then migrates to 

its final receptor, the F E W  fence line or private well (C4 or Cs). Chemical/geochemical information 

for the CPCs was collected from Section F.3.4. Key hydrogeological information was taken from the 

ODAST/SWIFT model input and used in the ECTran model. This information is summarized in 

Table F.3.5-6. 

Loading of Surface Soil Leachate Concentrations to the Great Miami Aauifer 

Based on the CPC screening presented in Section F.3.5.2, 10 CPCs are labeled as secondary CPCs 
and the ECTran model was selected to perform modeling for these CPCs. ODAST/SWIFI'LOAD 

was used to perform vadose mne fate and transport modeling to determine CPC leachate concentra- 

tions for the screening and to be used directly in ECTran to simulate vertical loading to the Great 

Miami Aquifer due to surface soil and perched water. Representative CPC concentrations in the soil 

were loaded into the ODAST/SWIFTLOAD model for each of the SWIFT model grid blocks. 

Leachate concentrations were calculated using the model and then screened against the screening 

criteria (1 x lC7 risk level or 0.1 HQ). Each of the blocks which had leachate concentrations 

exceeding the screening criteria were considered as potential sources. 

Before using ECTran, an additional screening step was performed on the leachate concentrations 

simulated by ODAST/SWIFTLOAD. During the screening, the leachate concentrations were 

compared to 1 x lod risk level or 1.0 HQ screening criteria and background leachate concentrations 

estimated from background surface soil concentrations. The purpose of the screening was to 

determine appropriate source sizes and to screen out leachate concentrations which do not impact the 

environment in excess of background. The Great Miami Aquifer will dilute leachate concentrations 

from ODAST/SWIFT by 1 to 2 orders of magnitude. Therefore, the 1 x 10-6 risk level or 1.0 HQ 

screening criteria was more reasonable for screening the leachate to determine areas which actually 
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6700 - 0 act as a source and will create CPC concentrations in the Great Miami Aquifer which exceed the 

risk level or 0.1 HQ screening criteria. Of the 10 original secondary CPCs, four were screened 

out during the supplemental screening including boron, 1,2dichloroethene, 4-nitroaniline, and 

chromium (Hex). One additional secondary CPC, magnesium, had a large source area even after 

screening and ECTran could not adequately model this CPC; therefore, this CPC was modeled using 

SWIFT. 

The remaining five out of 10 secondary CPCs were modeled using ECTran. The ECTran model was 

used to simulate downgradient migration of the CPCs. Table F.3.5-7 presents a summary of the 

dimensions of the secondary surface soil CPC source areas. There are a total of five CPCs and 10 

source areas. The source areas were determined based on the number of blocks in an area which 

exceeded the supplemental screening criteria. Blocks which adjoined each other were combined and 

considered as one large source area. The maximum leachate concentration for any block in one 

source area was selected as the representative concentration for the group of blocks. Also included in 

Table F.3.5-7 are the travel distances from the source areas to the potential receptors along the 

groundwater flow path. Table F.3.5-8 presents the hydrogeologic information used for each of the 

source areas. Information such as hydraulic gradient, hydraulic conductivities, porosities, and 

infiltration rates are all included in this table. Refer to Section 3.6.2 for additional detail on hydraulic 

properties. 

0 

F.3.6 SIMULATION OF PERCHED GROUNDWATER TO SURFACE WATER PATHWAY 

The objective of simulating lateral contaminant transport in the perched groundwater zone is to 

determine the potential for CPCs migrating out of the glacial overburden through interconnected 

coarse-grained sediment to reach surface water exposure points. The current CPC perched 

groundwater concentrations in the area between the production area and Paddys Run, where a 

significant coarse-grained sediment lens exists in the glacial overburden as shown in Figure F.3.6-1, 

were evaluated to define the sources of perched groundwater contaminants. All the COPCs in soil 

and perched groundwater in these areas were subjected to a screening process for selecting CPCs in 

the lateral perched groundwater migration pathway. Exposure point concentrations of the CPCs were 
then estimated by using the ECTran model. 
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F.3.6.1 Evaluation of Lateral Mimation of Contaminants in Perched Groundwater 

As described in Section F.3.4, the ODAST/SWIFI’LOAD model used in the GOAJGMAS at the 

FEMP is restricted to the vertical dimension only. As such, it cannot answer important questions 

regarding the degree of horizontal (lateral) migration of contaminant plumes in perched groundwater 

zones. Although ODAST represents a simplified but conservative method of modeling fate and 

transport in the GOAJGMAS in the vertical direction, it was determined that Operable Unit 5 also 

needs to evaluate the lateral migration, especially for perched water contamination in the area where 

significant and far-reaching lens of coarser grained materials with an underlying clay layer exist in the 

overburden. 

Three-Dimensional Uranium TransDort Modeling 

A 3dimensional GOAJGMAS model was developed to simulate the perched groundwater flow 

conditions in the glacial overburden which underlie the FEMP. The initial purpose of this model was 

to quantify lateral contaminant transport in glacial overburden perched water zones due to loading at 

multiple, areal distributed sources of major COG. Details of the development and applications of 

this model can be found in the Glacial Overburdeflpper Great Miami Aquifer System Model Report 

(DOE 1994b). The results of applications of the 3dimensional GOAJGMAS model indicate that 

lateral plume migrations of the major COC at the FEMP (i.e., uranium) and other constituents with 

similar transport characteristics (i.e., retardation factor in the overburden) are not significant in 

relation to vertical transport. For uranium, the plumes originated from the perched groundwater in 

the Plant 2/3 and Plant 6 areas did not reach the surface water exposure points (pilot plant drainage 

ditch and Paddys Run) or the FEW property line in lo00 years even with very high lateral 

dispersivities in the modeling. On the other hand, the model demonstrates that significant amounts of 

uranium can reach the Great Miami Aquifer through vertical migration in the same time frame. It 

was then determined that a ldimensional vertical conceptual model of flow and transport through the 

overburden (Le., ODAST) can be used as the main model for all the COPCs in the Operable Unit 5 

for the RI fate and transport modeling as described in Section F.3.5. 

One-Dimensional Screening Modeling for Other COPCs 

Although it was determined by 3dimensional transport modeling that it is unlikely for uranium in the 

perched water under the Plant 2/3 and Plant 6 areas to reach the surface water exposure points west 

of the production area in lo00 years through lateral migration routes, certain more mobile perched 
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water contaminants or contaminants from source areas closer to the surface water bodies may still 

impact these surface water exposure points within the study time frame. e 
As shown in Figure F.3.3-2, the Emran  model was used to screen and simulate the lateral migration 

of relatively mobile CPC plumes in the major perched groundwater zone located to the west of the 

former production area. All the COPCs in soil and perched groundwater in this area were first 

subjected to a screening process of selecting CPCs in the lateral perched groundwater migration 

pathway. Exposure point concentrations of CPCs that can reach the selected surface water exposure 

points were estimated by ECTran model and used in the Operable Unit 5 baseline risk assessment. 

The conceptual model used for the ECTran modeling of lateral perched groundwater migration to 

potential surface water exposure points is illustrated in Figure F.3.6-2. As shown, contaminated 

perched water (C,) migrates through the perched water zone in glacial overburden to a surface water 

drainage ditch (G). No vertical migration of perched groundwater is considered in this conceptual 

model which provides the worst case scenario for the lateral migration. Chemical/geochemical 

information for the CPCs was collected from Section F.3.3. Because all the source areas in question 

were within the HELP Zone I area, the hydrogeologic parameters for Zone I were used, as shown in 

Table F.3.6-1. Key hydrogeological information was determined based on measured field conditions 

such as perched groundwater table and hydraulic conductivity. A summary of this information is also 
presented in Table F.3.6-1. 

0 

F.3.6.2 Contaminant Source Areas and ExDected Exposure Points 

Several areas within the former production area have contaminated perched water. Much of the 

perched water is located in discontinuous sand lens in the glacial overburden and does not have 

potential to migrate laterally. However, significant perched water plumes exist within the large 

coarse-grained sediment lens to the west of the production area. These contaminant plumes originated 

from the waste pit area, silo area, Plant 2/3, Plant 8, laboratory building, and pilot plant. The 

locations, sizes, volumes, contaminant inventories, and representative contaminant concentrations of 

these plumes used in the lateral migration simulations are presented in Table F.3.6-2. 

A perched water table map made using an average of several years of elevation data indicates that the 

general potential for fluid movement within the glacial overburden is to the west towards Paddys Run 

or the SSOD. The representative perched groundwater table contour map is presented in 0 
d. '- ?, '; a f; ' 1. 
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Figure F.3.6-3. The nearest surface water bodies where con taminated perched groundwater can seep 

out are the pilot plant drainage ditch and Paddys Run, depending on the source area. These surface 

water bodies are shown in Figures F.3.6-3 and F.3.6-4. Perched groundwater flowpaths from each 

of the source plume areas to the receptor stream, based on the measured perched groundwater table 

contours, are presented in Figure F.3.6-4. Other physical parameters required in the constituent 

screening and transport simulation for each source area are defined in Table F.3.6-1. 

F.3.6.3 CPC Screening 

To determine CPCs for the lateral migration pathway in perched groundwater, a four-step screening 

of all Operable Unit 5 COPCs was followed. The screening steps are described as follows: 

Source-area-specific critical partition coefficients based on retardation factors were 
determined by considering the perched groundwater flow gradient, hydraulic 
conductivities, and flow distance to the nearest exposure point. 

CPCs existing in a source area which have partition coefficients greater than the source- 
area-specific critical partition coefficients are screened out. 

Constituents with measured perched water concentrations (or calculated leachate 
concentrations using available soil concentrations) less than the water criteria (lo-' risk- 
based level or 0.1 HQ level) are eliminated. 

Radionuclide and organic constituents that can decay to concentrations that are below 
water criteria (lC7 risk-based level or 0.1 HQ level) before reaching the exposure point 
are eliminated . 

The constituents that passed the above-listed screening process in at least one source area were the 

CPCs considered in the lateral perched groundwater migration pathway. Source-area-specific CPCs 

are summarized in Table F.3.6-2. Their maximum exposure point concentrations are estimated using 

the ECTran model as described in F.3.6.1. 

F.3.7 MODELING RESULTS 

As discussed in previous sections, CPCs have been categorized as either primary or secondary and 

different modeling approaches have been followed for each of these categories. Table F.3.7-1 shows 

the models that have been used for the different CPCs. The following sections describe these 

modeling results. 
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F.3.7.1 SWIFT Great Miami Aauifer Model 

Effects of the Current Environmental Management Activities 

?, . 7W.l . . 
Figures F.3.4-6 through F.3.4-8 show the initial concentration contours of uranium in the Great 

Miami Aquifer. Because uranium is the predominant groundwater COC, the predicted uranium 

conditions are discussed here to demonstrate the general future Great Miami Aquifer groundwater 

contaminants. These initial uranium plumes are combinations of field measured data and 

supplemental modeling characterizations for source areas in other operable units. 

At the end of the baseline condition (i.e., 70 years) during which the South Groundwater 

Contamination Plume recovery well system and storm water runoff controls are in operation, the 

predicted uranium plumes in the Great Miami Aquifer are shown in Figure F.3.7-1. The current 

South Plume will be significantly reduced in both size and concentrations. However, even with the 

storm water retention basin, the surface water loading of uranium from areas around the former 

production area through the upper section of the SSOD still can create a significant plume in the 

vicinity of the SSOD. 

0 Contaminant Breakthrough Time and Maximum Mass Loadinp; 

The breakthrough time, which is defined as the time it takes for significant contaminant concentration 

(e.g., a concentration higher than 1 percent of the original source leachate) to vertically migrate 

through the overburden from its current location and reach the Great Miami Aquifer, is information 

required by the Operable Unit 5 FS to prioritize the cleanup efforts. The breakthrough time is 

generally controlled by the area-specific infiltration rate, gray clay thickness and chemical-specific 

retardation factors. This discussion only applies to the migration through glacial overburden and does 

not include surface water loading. 

As previously described, vertical migration of contaminants through overburden in every 

125- by 125-foot area was determined by using the ODAST/SWIFTLOAD model to screen COPCs 

and determine mass loading terms into the Great Miami Aquifer models. By comparing all the 

area-specific loading terms, locations of the contaminant-specific maximum loading and corresponding 

loading curves (Le., leachate concentrations vs. time) within each of the six baseline risk assessment 

zones (see Figure F.3.1-3) can be identified. These results are representative of the area-specific 

contaminant breakthrough times that need to be considered in the FS. 
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Table F.3.7-2 shows the maximum loadings from the vadose zone to the Great Miami Aquifer for 

each CPC and the time and risk zone of these maximum loadings. These loadings are based upon the 

results from the SWIFTLOAD modeling. Time and zone of maximum loadings vary for each 

constituent based upon source mass, initial concentration, constituent attenuation, vadose zone layer 

thicknesses, and vadose zone layer hydraulic properties. For several constituents, the Plant 6 and 

Plant 9 areas produced maximums because these areas typically have higher concentrations of 

constituents and because of the simulated increased hydraulic conductivity in this area (see discussion 

in Section F.3.4). Total uranium had the highest loading of 5.48 x 1C2 lbs/day per 125- by 125-foot 

area in the Plant 6 area; almost 2 orders of magnitude greater than the next highest CPC. 

Figure F.3.7-2 depicts the loading and the breakthrough concentration over time for uranium at the 

maximum loading block in the Plants 6 and 9 areas. The loading to the aquifer is negligible until 

around 350 years at which time it increases sharply to its maximum of 5.48 x 1C2 lbs/day at 

650 years. The mass loading then decreases exponentially to a value of 3.74 x 1C2 lbs/day per 

125- by 125-foot area at lo00 years. 

As an example, Figures F.3.7-3 and F.3.74 show the mne-specific locations of the maximum loading 

outside of SSOD and corresponding loading curves for total uranium, respectively. The breakthrough 

times in the following specific source areas were also evaluated in the modeling: 

Plant 6 - about 350 years 
Plant 2/3 - about 950 years 
Sewage treatment plant - greater than lo00 years 
Plant 9 - about lo00 years 
Fire training area - greater than lo00 years. 

Maximum Future Groundwater Contaminant Concentrations 

For the Great Miami Aquifer, maximum concentration, location, and time of maximum are presented 

for the CPCs in Table F.3.7-3. The zone-specific maximums represent the maximum concentration 

in any model grid block considering the particular zone; the fence line maximum considers only 

model grid blocks located on the fence line; the on-property maximum considers only those grid 

blocks within the boundary. Grid maximums typically correspond to on-property maximums 

indicating a contaminant source located on property. Fence line maximums are less than on-property 

maximums due to adsorption and decay of the constituents during travel to the fence line from the 

on-property source. The time of maximum at the fence line differs from the on-property maximum 

by @;,p@e!r3ime from the on-property source to the fence line. 
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1 6700 
There are exceptions to the above discussion due to surface water to Great Miami Aquifer loading 

occurring south of the site. Beryllium, which has loadings from surface water only (no on-property 

vadose zone loading within lo00 years), has a greater off-property maximum than on-property one. 
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2 

3 

As an example of the extent of contaminant migration, Figures F.3.7-5 and F.3.7-6 show the 

4 

5 

concentration contours for Ra-226 at lo00 years and Tc-99 at 100 years for the FEMP, respectively. 6 

Ra-226 degrades into radon which is a potentially harmful gas. 

and thus is fairly mobile in the environment, which accounts for these fairly short time frames 
compared to other constituents. 9 

Tc-99 has a low retardation factor 7 

8 

As shown on Table F.3.7-3, the FEMP total uranium maximum of 9063 pg/L (on property or risk 

Zone 5 )  occurs beneath the SSOD at lo00 years (i.e., the uranium concentration was increasing 

around the SSOD throughout the modeled time frame). Within the former production area, the 

maximum total uranium concentration is 2749 p g L  (Risk Zone 3) under Plant 6 at 790 years. At the 

eastern fence line (E. Bound), a uranium maximum of 1263 pg/L occurs at 890 years. The overall 

maximum fence line uranium concentration of 1760 p g L  occurs at 260 years along the southern fence 

line due to loading from the SSOD. The uranium concentrations for the other receptors are less than 

these values, although some have values greater than lo00 pg/L. Figure F.3.7-7 shows the 

area-specific maximum uranium concentrations versus time. 
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Future Contaminant Concentrations at SDecific ReceDtor Locations 

Table F.3.7-4 presents the predicted maximum total uranium concentration and time of maximum at 

identified receptor locations. The time of maximum is largely dependent on receptor location, source 

loading from the vadose zone, and constituent attenuation in the Great Miami Aquifer. 

presents other CPCs' concentrations at the receptor locations at the time corresponding to the 

predict these concentrations. The concentration at the time of uranium maximum for each receptor is 

reported for the other primary CPCs at the same locations to provide an estimate of total risk. It has 

been assumed that total risk is dictated by uranium concentrations due to the higher concentrations 

and typically higher risk factors than the other CPCs. Figures F.3.7-8 through F.3.7-14 show 
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maximum total uranium concentration. Both ODAST/SWIFT and ECI'ran models were used to 26 
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Extent of Future Groundwater Contamination 

Figure F.3.7-15 shows the concentration contours for total uranium at 210 years (southern fence line 

maximum). This figure shows that less than one-half of the study area is above 20 pg/L. In addition 

the loo0 ppb contour covers a significant area and is off property to the south and nearly off property 

to the east. As exhibited by the contours, high concentrations result from loading at the SSOD. 

Figure F.3.7-16 depicts the areal extent of uranium contamhation at 10oO years. This figure 

represents the time of farthest eastern and southern extent of the 2 and 20 pg/L uranium contours 

within the 10oO-year period. The extent of the plumes in this figure are larger than the uranium plot 

at 210 years (see Figure F.3.7-15) indicating that “equilibrium“ has not been reached. The maximum 

concentration at both times are nearly identical, 9052 pg/L compared to 9063 pg/L, with the 

1OOO-year concentration being slightly higher. These concentrations would tend to suggest that the 

maximum concentration has almost occurred. Figure F.3.7-17 shows the overall area that may be 

impacted by uranium contamination. 

F.3.7.2 ECTran Model 

Future CPC Concentrations at Specific ReceDtor Locations 

Nine specific exposure points were modeled for contaminant loading due to contaminated surface soil, 

including one of Knollman’s wells (i.e., Well 14 w3]), Well 2071, Well 2119, Stricker’s Grove 

Well, SOWC Wells 1 and 2, FEMP production well, FEMP property and the FEMP fence line. The 

maximum concentrations at these receptor locations and the corresponding times are summarized in 

Table F.3.7-5. The concentrations of the CPCs at the time of maximum uranium concentrations for 

each receptor are also summarized in Table F.3.7-5. The maximum groundwater concentrations due 

to contaminant loading from the surface soil occur in the Great Miami Aquifer directly under the 

source area (FEMP property exposure point). From this table it can be seen that the maximum 

concentrations for all of the CPCs at the on-property exposure point (Le., the FEMP) exceeds the 

screening criteria. Alphachlordane, bis(2-~hloroisopropyl)ether, and bromodichloromethane are 

above the screening criteria at the FEMP fence line. For the off-property receptors, the following 

CPC concentrations exceed the criteria: alphachlordane exceeds the criteria at Well 14 6 3 ) ;  

bis(2chloroisopropyl)ether is over the criteria at the Well 2071, Well 21 19, Stricker’s Grove Well, 

and the SOWC Wells 1 and 2; bromodichloromethane is over the criteria at the Well 2119, Stricker’s 

Grove Well, and the SOWC Wells 1 and 2. 
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i 6 7 W  
The maximum groundwater concentrations due to contaminant loading from surface water occir in 

the Great Miami Aquifer directly under the source area (Le., FEMP property). These ECTran 

modeling results for all CPCs which load from surface water are summarized in Table F.3.74. From 

Table F.3.74 it can be seen that the maximum concentrations for all radionuclide, . .  organic, and 

inorganic CPCs exceed the lom7 risk-based (or HQ=O.l) screening criteria. Five specific exposure 

points were modeled for contaminant loading due to surface water and they include the Knollman's 

wells (Le., Well 12 El], Well 13 w], and Well 14 w], respectively), the FEMP property and the 

FEMP fence line near Well 14 (K3). The FEMP fence line was not used as an exposure point for 

Wells 12 and 13 because of the proximity of the wells to the fence line. The maximum 

concentrations at these exposure points and the corresponding times are also summarized in 

Tables F.3.74. In addition, the concentrations of the contaminants at the exposure point for the time 

of the maximum U-238 concentration are included in these tables. From the table it can be seen that 

the uranium isotopes and many of the inorganics and organics concentrations exceed the criteria at 
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most of the receptors. 14 
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0 Table F.3.7-7 summarizes the E a r a n  modeling results for the lateral perched groundwater 

migration. The predicted maximum concentrations and occurring times of CPCs that will reach the 
17 

18 

pilot plant drainage ditch and Paddys Run are presented in the table. 

estimated mass loading rate from the perched water to the surface water. 
Also included in the table is the 19 
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21 

From the table it can be seen that all radionuclide concentrations at the surface water receptor are 

below the lW7 risk criteria except for Tc-99 from the Operable Unit 1 "A" and Operable Unit 4 

source areas. For inorganics only cyanide from the laboratory source area exceeds the lW7 criteria. 

As for organic CPCs, 1,1,2,2-tetrachloroethanne, 1,1,2-trichloroethane, and trichloroethene exceed the 

criteria by generally less than 1 order of magnitude at the surface water receptor due to the 

P 

7.3 

24 

25 

26 

Operable Unit 4 source area. n 
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From the modeling results the impact of perched water seeping into the surface water can be 

evaluated by comparing the surface water concentration (that the seepage from the contaminated 

perched water would create in Paddys Run) with screening levels (i.e., lV7 risk criteria for 

tion is below the screening level, the contribution of the perched water to the surface water is 
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carcinogens or the 0.1 HQ for noncarcinogens). If the predicted maximum surface water concentra- 32 
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considered insignificant and the constituent is screened out. To calculate the loading concenaatiom, 

the,predicted mass loading rates from the perched water to the surface water, presented in 
Table F.3.7-7, are mixed with the total flow of water from the perched water zone and the baseflow 

and Moore 1985). The min ium baseflow is used in calculating the concentration as a conservative 

3 

in Paddys Run. The base flow in Paddys Run was estimated to range from 0.2 cfs to 4 cfs (Dames 4 

5 

assumption. The total flow of perched water is calculated based on the gradient of the average 

groundwater elevation contours of the Type 1 monitoring wells, lengths of the seepage faces along the 

pilot plant drainage ditch and Paddys Run, and the perched water zone thickness. Table F.3.7-8 

summarizes the screening results. Based on this screening, none of the constituents loading to the 

surface water from the perched water have a significant impact on the surface water. 

F.3.8 MODEL PERFORMANCE EVALUATION 

The performance of the model was evaluated to check the veracity of the model. The performance 

evaluation consisted of three primary activities: 

Forty-year model simulation results were compared to monitoring data. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

The Great Miami Aquifer solute transport model was calibrated for uranium in the South 
Plume area to determine values of K,, and dispersivity. 

Sensitivity analysis was performed to understand the effect of changing model transport 
parameters on the risk assessment performance measures. 

These activities were performed as part of the Operable Units 1, 2, and 4 €Us and as part of the 

model improvement program. The following sections summarize these results. 

F.3.8.1 Verification of Aauifer Loadings in ODerable Units 1. 2. and 4 RI Modeline; 

During the modeling performed for Operable Units 1, 2 and 4, monitoring data from wells collected 

in the vicinity of the applicable waste areas were reviewed and compared to initial modeling 

simulations of 40 years. Based on this comparison, transport parameters were changed to calibrate 

the loading to Great Miami Aquifer conditions at 40 years. Forty years was used because FEMP 

operations began in the early 1950s and contaminant loading is assumed to have continued to the 

present day. These calibration efforts are described in the applicable Operable Unit RI reports fate 

and transport modeling appendices. 
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i 
When the solute transport calibration was performed for uranium, these calibrated transport 7. s e parameters and source loading terms were used (see discussion below). Supplemental modeling 

characterization conducted in Operable Unit 5 also used these parameters and loading terms in the 

Aquifer under other operable units. 

F.3.8.2 Solute Transport Calibration I 

The solute transport model was recalibrated to obtain more accurate transport parameters, especially 

K, and dispersivity. The calibration effort is part of the Model Improvement Program (see 

DOE 1993b) and the detailed approach and calibration criteria are defined in the Model Calibration 

Technical Objective/Technical Approach (DOE 1993d). The results of the calibration effort are 

described in the Summary of Model Improvements Report (DOE 1994e). 
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improved SWIFT Great Miami Aquifer model to establish the current conditions in the Great Miami 
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Since the original solute transport calibration by IT in 1989 and 1990 (DOE 1993a), additional data 

have been collected and new monitoring wells have been installed and sampled. These data showed 

that the southern extent of the South Plume did not extend as far south as was believed during the 

14 
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e original calibration. The original calibration, using an estimated retardation factor of 9, resulted in a 

reasonable match to the monitoring data (except for the southern extent of the South Plume as 

of a geochemical study (DOE 1993a), the retardation factor was revised upward to 12. 

calibration using the retardation of 12 resulted in more uranium modeled at depth (which does not 

match new monitoring data) and a much larger historical mass loading to the aquifer. The 

geochemical study miscalculated the retardation factor by using a grain density instead of a bulk 

density in the retardation equation. In fact, geochemical studies indicate a range of retardation factors 

from approximately 8 to 33, indicating that the original calibration with a retardation factor equal to 9 

was within the range. Further calibration efforts were performed to consider these factors. 
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described above) with most of the contamination in the shallower model layers. Based on the results 19 
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Results 28 

After the flow model was successfully recalibrated, its impact on the solute transport model was 29 

evaluated. This model recalibration consisted of the following steps: 30 

31 

1) Uranium dissolved mass was calculated based upon geostatistical analysis of 1990 uranium 32 

33 sampling data (selected as representative of the present plume) from Great Miami Aquifer 0 6:t; i. c.: 
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monitoring Wells. For both the Rd equal to 9 and 12 cases, UraniUm solid mass was 
calculated based upon the dissolved mass and Kd. 

For the two Rd cases, uranium loading tern to the Great Miami Aquifer in the original 
model were scaled based upon the total mass calculated as presently being in the Great 
Miami Aquifer. By doing this, the total mass loaded into the aquifer equaled what was 
presently in the aquifer. 

With the revised loading terms, the former & equal to 9 and 12 solute transport 
calibration cases were run on the revised flow model. The & equal to 12 case was 
selected as being more representative. However, a comparison with established 
calibration criteria showed that recalibration was needed. 

Runs were performed varying lateral (vertical) dispersivity in order to distribute the mass 
between the layers in a similar manner to the geostatistical results. It was found that a 
lateral dispersivity of 0.1-foot resulted in a distribution of mass in the six model layers 
comparable to the geostatistical results. 

The loading tern were fine tuned to create a better match to the calibration criteria. 
Portions of mass loading were relocated from Paddys Run to the SSOD. In addition, 
loading terms were corrected in the vicinity of Operable Units 1 and 2 waste areas based 
upon the specific fate and transport modeling (including calibration of source terms) in 
those areas. 

The final results were compared to the calibration criteria and were found to satisfy these 
criteria. 

F.3.8.3 Uncertaintv/Sensitivitv Analvsis of the Great Miami Aauifer Model 

Uncertainty/sensitivity analysis of the Great Miami Aquifer model used in the Operable Unit 5 RI is 

conducted as part of the model improvement program (DOE 1994e). The objective of this uncertainty 

analysis is to quantify the uncertainty of the output from the improved Great Miami Aquifer 

groundwater flow and transport model. For this evaluation, model uncertainty analysis is focused 

upon the definition of the statistical distribution of specific performance measures used in risk 

assessments. These performance measures include the maximum concentration anywhere in the 

aquifer and maximum concentration and travel time to a receptor (e.g., the property line). 

The ECTran and SWIFT Great Miami Aquifer models are used in a complementary fashion to 

perform this uncertainty analysis. ECTran is used to perform Monte Carlo analysis using defined 

ranges of input values of several model parameters. However, because certain sirnplificat’ions are 

necessary when using the analytical ECTran model, SWIFT simulations are performed to confirm the 

ECTran results with the more sophisticated, 3dimensional, numeric model that is actually used in the 

risk assessments. 00- 
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The following three activities are conducted for the uncertainty/sensitivity analysis: 

Parameter Estimation - Site and literature data are reviewed to estimate reasonable ranges 
of the selected model input Parameters. Distributions are established for input parameters 

conductivity ratio (Kh/K,,), hydraulic gradient (I), porosity (n), uranium partition 
coefficient (Kd), dispersivity (a), mixing depth (d,,,), and travel distance to a receptor (L). 
The range of input parameter values is established by compiling site-specific data or 
literature values. Table F.3.8-1 shows the selected values and distributioris of these 
model input parameters. 

- - including horizontal hydraulic conductivity (Kh), horizontal to vertical hydraulic 

' ECTran Simulations - Using the estimated ranges and distributions defined in the 
parameter estimation task, Monte Carlo simulations are performed using the ECTran 
model to provide an analysis of uncertainty of the performance measures. These 
simulations include input distributions of Kh, Kd, a, I, n, d,, and L. The ECTran Monte 
Carlo simulations are used to statistically quantify the combined,impacts of uncertainties 
of all the major model parameters on exposure concentrations and time of travel. 

Table F.3.8-2 shows the ECTran results. The ECTran results demonstrate that, while 
there was a wide range of possible results (up to 6 orders of magnitude using the 
Monte Carlo technique), the majority (55 to 80 percent) of the concentration values 
were lower than the baseline case. Actually, there is only four to six times variation 
between the baseline case and the extreme maximum. Monte Carlo simulations also 
indicate the relative sensitivities of the performance measures to different model 
parameters. 

SWIFT Sensitivitv Analvsis - Sensitivity analysis with the improved SWIFT groundwater 
model is performed to confirm the results of the ECTran modeling, to include the effect 
of Kh& (which ECTran is unable to assess), and to assess the impact in a 3dimensional 
context. The SWIFT model sensitivity analyses focus on quantifying the ranges of model 
outputs based on the extreme values of individual or combined model parameters to which 
the exposure concentrations or contaminant travel times are most sensitive. Table F.3.8-3 
shows the parameter values used in these simulations. 

The SWIFT sensitivity results are shown in Tables F.3.84 and F.3.8-5. The 
SWIFT sensitivity results, following a simple band approach, show the grid 
maximum concentration varying from 22 to 220 percent of the baseline case. For 
the fence line maximum, the variation was tempered somewhat from 
28 to 143 percent. These fenceline maximums occur at the southern property 
boundary and were caused by the hypothetical South Field loading. The eastern 
property line has time of maximums from 100 to 280 years. Maximum concentra- 
tions at the property line compared to the baseline case vary from 42 to 
141 percent. For the grid concentration maximum, the most sensitive parameters 
are hydraulic conductivity and dispersivity, while for the property line maximum 
concentration the most sensitive parameters are partition coefficient and 
dispersivity. The baseline model output is reasonably conservative with the 
calibrated results closer to the maximum case rather than the minimum case. 
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A simulation with the original calibrated model (before improvements) is 
performed which results in lower grid and fenceline maximum concentrations by 
factors of 3 and 2, respectively, than the revised model. Greater and apparently 
unrealistic concentrations of contaminant have reached the lower layers in the 
original model showing the positive results of the model improvements. 

Both the ECTran and SWIFT simulation results show that, while the model will produce a reasonably 

wide range of output based on ranges of input parameters, nevertheless the baseline model output is 

within an order of magnitude of the maximum cases based upon both the ECTran Monte Carlo and 

SWIFT sensitivity results. The ECTran results show possible higher concentration values by four to 

six times than the baseline case. SWIFT results indicate a tighter range of concentrations; typically 

less than a factor of 2.5 for the maximum grid concentration and 2 for the fence line maximum. 

Since other portions of risk assessments typically contain several orders of magnitude of uncertainty, 

the uncertainty attributable to the Great Miami Aquifer model is relatively minor. Based on a 

comparison with the original model, the revised SWIFT Great Miami Aquifer model presents a more 

conservative depiction of on-property and property-line predicted concentrations than the original 

model. The improved model predicts a moderately conservative but realistic depiction of plume 

transport based on the estimated ranges of model input. Additional information on this sensitivity/ 

uncertainty analysis is presented in the Summary of Model Improvement Report (DOE 1994e). 

F.3.8.4 Uncertainty Analysis of Uranium K, and K, 
Uranium K, and K, Values 

Uncertainty/sensitivity analysis for the Great Miami Aquifer model described in the previous 

subsection did not consider uncertainties associated with contaminant source-loading terms (Le., 
source leachate concentration and mobility of uranium in the overburden). During the uncertainty/ 

sensitivity analysis, contaminant source-loading terms or initial plumes in the Great Miami Aquifer 

were fixed in order to focus the analysis on the Great Miami Aquifer model parameters only. 

However, the source-loading term is expected to be the most important factor for determining future 

impacts to the Great Miami Aquifer. Therefore, an uncertainty analysis was conducted for the 

uranium source-loading term. As discussed in Attachment F.3.1, based on available geochemical 

information, the baseline geochemical conditions shown in Figure F.3.4-2 was suggested as a 

reasonable representation of the conditions existing at the FEMP. Nevertheless, because of the 

limited geochemical data available in the depleted source areas (Le., areas outside the former 

production area), uncertainties of the assumed conditions need to be evaluated. The objective of this 

" " r y ~ * ,  analysi? is to define the upper bound of potential impacts to the Great Miami Aquifer. 
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Unlike the sensitivity analysis, therefore, if a parameter had already been assigned a very conservative 

value in the baseline case, it was not adjusted in this analysis. 

The source-loading term to the Great Miami Aquifer from soil contamination is most sensitive to 

current source concentration, leaching (i.e., Kl) and partitioning coefficients (i.e., K,,) among all the 
relevant model parameters. Because the source concentration was determined through a very rigorous 

statistical analysis protocol, it is usually very conservative. Similarly for the areas shown in 

Figure F.3.4-2 where uranium contamination was determined to be soluble and a lower representative 

value (Le., 15 L/kg) was assigned to both the $ for source leachate determination and the K, for 

underlying gray clay, the source-loading terms are very conservative. Therefore, all the solid-phase 

source concentrations and areas with soluble uranium remain the same as in the baseline conditions 

for this uncertainty analysis. Only K, and Kd in areas where these two parameters originally had the 

same value of 222 L/kg in the baseline case were adjusted and evaluated. Soluble uranium in these 

areas as assumed to be depleted and therefore a higher Kd value was assigned in the baseline 

condition. The higher Kd value represents the desorptiondominated condition as discussed in 

Attachment F.3.1. 

For this uncertainty analysis, ODAST/SWIFTLOAD and SWIFT Great Miami Aquifer models were 
a 

used to simulate the uranium loading from areas where the Kl and Kd were adjusted &e., areas with 

depleted sources). In general, these areas are located to the north, east, and south of the former 

production area as shown in Figure F.3.4-2. The following two sets of adjustments were first made 

in the initial analysis: 

Case 1 - 

Case2 - 

Use 25 percent of the original source concentrations with both K, and K, 
equal to 15 L/kg 

Use 100 percent of the original source concentrations with Kl of 
222 L/kg and K,, of 15 L/kg. 

Case 1 was designed to bound the impact due to uncertainty of the baseline assumption that all 

uranium contaminations currently in these areas are less soluble (i.e., depleted sources). It was 
assumed that 25 percent of the current uranium contamination is soluble and mobile (Le., with a 

lower value of Kl/Kd). Case 2 studied the uncertainty regarding the mobility of uranium leachate in 

the overburden from these areas. This case assumed that all the uranium in soil leachate is mobile 

(Le., with Kd of 15 L/kg) even when the source is depleted and less soluble (Le., with Kl of @ 
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222 L/kg). These same areas were also simulated separately from all the other source areas with the 

baseline conditions (Le., 100 percent of source concentrations with both K, and Kd equal to 

222 L/kg), for comparison with the results of Cases 1 and 2. This simulation indicated that no 

additional uranium will reach the Great Miami Aquifer in lo00 years from the depleted source areas 

through vertical migration with a K, value of 222 L/kg. 

Simulated uranium concentrations at receptor locations from Cases 1 and 2 are summarized in 

Table F.3.8-6. The uranium plumes with the maximum uranium concentrations for these two cases 

are also shown in Figures F.3.8-1 and F.3.8-2. Because the baseline case did not have loading to the 

Great Miami Aquifer from the areas evaluated in the uncertainty analysis, results of the Case 1 and 2 

simulations can be directly superimposed on the overall results of the baseline conditions for defining 

upper bounds of potential impacts to the Great Miami Aquifer during the baseline risk assessment. 

However, a simulation which used the baseline source conditions (Le., source concentrations and 

values of K, as shown in Figure F.3.4-2) for the whole model area, but with a uniform & value of 

15 L/kg in the gray clay, was conducted. This complete simulation was designated as Case 3 in this 

uncertainty analysis. The Case 3 simulation provided the same effects as combining the Case 2 and 

baseline results. The resulting receptor concentrations of this case are summarized in Table F.3.8-7. 

The uranium plumes with the maximum on-property and fence line concentrations for Case 3 are also 

shown in Figures F.3.8-3 and F.3.84. 

' 

The three cases studied in this uncertainty analysis provide information regarding the potential ranges 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

18 

19 

m 

21 

of uranium concentrations at receptor locations. The Operable Unit 5 baseline risk assessment P 

evaluates the results of this uncertainty analysis when determining potential future impacts due to 

migration of uranium contamination. It is also expected that additional geochemical data from the 

depleted source areas will be available for the Operable Unit 5 FS to evaluate and select remedial 

alternatives. 245 
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TABLE F3.4-1 
t 6700 

Radiological 

Actinium-227 
Cesium-137 

Neptunium-237 
Plutonium-238 
Plutonium-239/240 
Polonium-210 
Protactiunium-23 1 
Radium-224 
Radium-226 
Radium-228 
Ruthenium-106 
Strontium-90 
Technet ium-99 
Thorium-228 
Thorium-230 
Thorium-232 

Lead-2 10 

Uranium-234 

Uranium-238 
0 Uranium-235/236 

Uranium-Total 

OrganiCS 

1,l-Dichloroethane 
1,l-Dichloroethene 
1, 1,l-Trichloroethane 
1 , 1 , 1 -Trichloroethene 
1,2-Dichloroethane 
1 ,2-Dichloroethene (total) 
2-Butanone 
2-Chlorophenol 
2-Hexanone 
2-Methylphenol 
2-Methylnaphthalene 
2,4-Dichlorophenol 
2,CDimethylphenol 
2,4-D initrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine 
4-Chloro-3-methylphenol 
4-Methyl-2-pentanone 

4-Nitroaniline 
a 4-Methylphenol 

! .  . ye, t i r 

’ I s .  - . k  

OPERABLE UNIT 5 DETECTED CON-S 

organics (Cont) 

4-Nitrophenol 
4,4-DDE 
4,4-DDT 
Acenaphthene 
Acenaphth ylene 
Acetone 
Aldrin 
Alphachlordane 
Anthracene 
Aroclor-1254 
Aroclor-1260 
Benzene 
Benzo (A)anthracene 
Benzo(A)pyrene 
Benzo(B)fluoranthene 
Benzo(G,H,I)perylene 
B e r n  (K) fluoranthene 
Benzoic Acid 
Benzyl alcohol 
Beta-BHC 
Bis(2-chloroisopropyl)ether 
Bis(2-Ethylhexy1)phthalate 

1 Bromodichloromethane 
Bromomethane 
Butylbenzylphthalate 
Carbazole 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
D ibenzo (A, H)anthracene 
Dibenzofuran 
Diethylphthalate 
Endosulfan Il 
Endosulfan Sulfate - 
Endrin 
Endrin Aldehyde 
Ethylbenzene 
Fluoranthene 
Fluorene 

PGH\OUS-RI\D-ol-W-7\J~ 17.1994 6:- 
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Organics (Cont) 

Heptachlor Epoxide 
Heptachlorodibenzohrans 
Hexachlorobutadiene 
Indeno( 172,3-CD)pyrene 
Isophorone 
Methoxychlor 
Methylene Chloride 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylambe 
Napthalene 
Octachlorodibenzo-pdioxin 
Phenanthrene 
Phenol 
Pyrene 
Styrene 
Tetrachloroethene 
Toluene 
Tr ibutylphosphate 
Trichloroethene 
Xylenes, total 

TABLE F3.4-1 
(Continued) 

Tonstituent not modeled due to low toxicity 

IIlOrganiCS 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
Cyanide 
Iron 
Lead 
Magnesium 
Mercury 
Molybdenum 
Nickel 
Potassiuma 
Selenium 
Silicona 
Silver 
Sodiuma 
Thallium 
Vanadium 
Zinc 

POH\OUS-RI\Dol-94-7\Junc 17, 1594 6:Ospm 
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TABLE F3.43 2 .  

SOURCE CONCENTRATIONS AND INVENTORIES IN THE GROUNDWATER PATHWAY 
VERTICAL MIGRATION 

~~ __ ~ ~ 

TOtal Range of Source Concentration Mass of Mass of 
Contmimted (mgflrg) contambud Constituents in 

Area Soil Soil 
Constituent of Potential Concern c@> Minimum Maximum (k) (kg) 

Radionuclides 

Neptunium-237 

Radium-226 

Strontium90 

Technetium-99 

Uranium-Total 

Inorganics 

Antimony 

Arsenic 

Barium 

Boron 

Chromium (hex) 

Cyanide 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Thallium 

Organics 

1,l-Dichloroethene 

1 , 1 , 1-Trichloroethane 

1,1,2-Tnchloroethane 

1, I-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (Total) 

2-Chlorophenol 

2-Hexanone 

2-Methylnaphthalene 

2-Methylpheaol 

Organics (Continued) 
2,4DinitmtoIuene 

2,&Dinitmtoluene 

POH\OUS-RI\DOI-~~=AII~~ 17. 19W 6:09pn1 

1.29 x 10+07 2.94 x 10- 3.73 x 10- 2.21 x 3.64 x 10+Oo 

3.72 x 10+07 3.03 x 1 6  2.98 x 10- 4.60 x lo+@ 1.79 x loo1 

3.72 x 10+07 3.10 x 10-09 4.74 x 10- 4.60 x 8.25 x lo4 

2.81 x 10+07 6.47 x 10- 1.34 x le 3.76 x lo+@ 2.01 x 10+Oo 

3.72 x 10+07 1.15 x lo+'' 4.31 x 4.60 x 2.80 x lo+% 

3.72 x 10+07 

3.72 x 10+07 

3.72 x 10+07 

3.72 x 1o+W 

3.72 x 10+07 

3.72 x 10+07 

3.72 x 10+07 

3.72 x 10+07 

3.72 x 10+07 

3.72 x 10+07 

3.72 x 10+07 

1.03 x 10+07 

1.38 x 10+07 

8.44 x 

1.16 x 10+07 

2.18 x lo+& 
2.43 x lo+& 

1.93 x lo+% 

9.88 x lo+& 
1.01 x 1o+W 

1.33 x lo+% 

7.60 x 10-01 

3.30 x 10+Oo 

6.38 x 

1.37 x lo+" 
9.80 x lo4' 
1.10 x 10-01 

1.20 x 1o+m 

4.43 x 1o+E 

2.00 x 10" 

2.20 x 10-01 

8.30 x loa1 

2.00 x 10- 

1.00 x 10- 

2.00 x 10- 

1.00 x 10- 

2.00 x 10- 

4.00 x lo- 

1.00 x lo- 

2.50 x lo- 

4.80 x 10- 

4.50 x 10" 

3.81 x lo+'' 

3.25 x lo+" 
5.12 x 
1.43 x lo+'' 
4.69 x 10+Oo 

8.60 x 10+Oo 

4.86 x 

3.42 x 
1.30 x 10+Oo 

1.28 x 

7.70 x loo1 

3.90 x 10" 
1.20 x 10-01 

1.40 x 10" 

3.70 x 10- 

6.00 x 10- 

3.40 x 10-01 

2.00 x lo- 
4.80 x 10- 

1.30 x 10+Oo 

4.50 x l e  

4.60 x 1o+W 

4.60 x 1o+W 

4.60 x 1o+W 

4.60 x 1o+W 

4.60 x 1o+W 

4.60 x 1o+W 

4.60 x lo+@ 

4.60 x 10+W 

4.60 x lo+@ 

4.60 x 

4.60 x 10+O9 

2.10 x lo+@ 

7.66 x 10+'8 

2.22 x 1o+W 

2.42 x 10+09 

8.90 x lo+@ 
9.14 x lo+@ 

1.79 x lo+@ 

1.61 x 

1.63 x 10+09 

1.24 x lo+@ 

4.20 x 10+O4 

4.27 x 10+O4 

5.94 x lO+Q5 

6.40 x 

2.31 x 

4.23 x lo+@ 

1.27 x 10+O8 

5.92 x 10+O6 

1.91 x 

2.74 x 

2.30 x 10+O3 

1.45 x 

7.31 x lo+'' 

3.43 x 1o+W 

2.01 x 10+'1 

4.21 x 10+Oo 

6.69 x lo+'' 

8.61 x 10+Oo 

2.45 x 10+Oo 

4.81 x 10+O2 

2.91 x lo-" 

1.33 x lo+% 5.30 x 10" 5.30 x 10- 1.24 x lo+@ 3.43 x lo-'' 

2.32 x 10+O5 1.10 x 10- 1.10 x 10- 1.58 x lo+@ 8.79 x 

001210 
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TABLE F.3.4-3 
(Continued) 

Total Range of Source Concentration M~~ of Mass of 
Contaminated (mglkg) Contaminated Constituents in 

Area soil soil 
Constituent of Potential Concern Minimum Maximum (hi!) erg) 

CChloro-3-Methylphenol 

CMethylphenol 

CNitroadiae 

Alpha-Chlordane 

Benzene 

Benzyl Alcohol 

Bis(2-Chloro~ropyl) Ether 

Bromodichlommethane 

Carbazole 

Diethylphthalate 

Endosulfan II 
Endosulfan Sulfate 

Endrin Aldehyde 

Heptachlor Epoxide 

N-Nitroso-Di-N-Ropylamine 
Tetrachloroethene 

Trichloroethene 

2.54 x lo+& 
4.87 x 10+O6 

1.93 x 

1.46 x 1o+M 

1.01 x 1o+m 

3.26 x lo+" 
2.05 x 

2.19 x 10+06 

1.04 x 1o+m 
3.43 x lo+" 

5.27 x 10+O5 

5.27 x 

1.93 x 

1.46 x 1o+M 

2.06 x 1o+m 

1.93 x 10+O6 

1.49 x 

4.60 x lo- 

5.00 x 1 0 4  

3.30 x lo4' 

2.80 x le 
1.00 x lorn 

4.40 x lo- 

7.00 x 10- 

1.00 x 10- 

2.00 x lo- 

6.90 x 10- 

6.00 x 10-03 

7.30 x loM 

1.50 x 10- 

1.00 x lo- 

1.00 x 10- 

2.00 x lo- 

3.90 x 10- 

8.80 x 10- 

1.70 x 10+Oo 

3.30 x lo4' 

5.10 x 10- 

6.67 x 10- 

2.90 x lo4' 
4.80 x 10- 

7.00 x lorn 

2.50 x le1 

5.20 x 10- 

2.00 x lo- 
7.30 x 10- 

1.50 x 10- 

2 . 8 0 ~  10- 

3.90 x 10- 

1.60 x 1o+w 

8.90 x lo+'' 

7.87 x 

4.53 x lo+@ 
1.79 x lo+@ 
1.36 x lo+@ 
1.63 x 10+09 

3.03 x lo+@ 
1.91 x lo+@ 

7.54 x 1o+a 

1.98 x 10+09 

4.56 x lo+@ 
4.90 x 10+O7 

4.90 x 

1.79 x lo+@ 

1.36 x lo+@ 

1.79 x lo+@ 

3.06 x lo+@ 

2.07 x lo+@ 

8.26 x 10+Oo 

8.26 x lo4' 
5.92 x 10"' 

4.93 x 1041 

4.32 x 

1.24 x 

2.94 x 10+Oo 

8.79 x loo1 
1.28 x 10+02 

1.01 x lo+" 

5.17 10-l~ 

1.89 10-l3 

2.69 x 10+Oo 

2.92 x lo4' 

7.00 x 1o+W 

2.80 x 10+02 

1.43 x 
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TABLE F3.4-5 

GENERAL PHYSICAL AND CHEMICAL CONDITIONS OF OPERABLE UNIT 5 
CONTAMINANT SOURCE AREAS AND MIGRATION MEDIA 

Parameter Units Vadose la  Vadose 2b 

Fines Passing < 200 mesh F (5)/100 8.50 x 10-' 1.65 x lo-' 

Organic Carbon Content Foc (%)/lo0 1.00 x 10-2 5.00 10-3 

Porosity (%)/lo0 2.00 x lo-' 3.00 x lo-' 

Bulk Density Wml) 2.19 x 10' 1.85 x 10' 

Field Capacity (%)/lo0 1.65 x le' 1.08 x lo-' 

Moisture Content (%)/lo0 2.00 x lo-' 2.04 x lo-' 

Soil-Dependent Parameter 1/(2b + 3) 9.00 x 10'2 3.90 x 10-2 

BGlacial overburden. 
. bunsaturated sand and gravel. 
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TABLE F3.4-6 

SUMMARY OF PREDICTED LOADING OF CPCs THROUGH PADDYS RUN 
AND SSOD INTO THE GREAT MIAMI AQUIFER 

BASELINE AND FUTURE CONDITIONS 

Section Section 
Section C-W D-E' E-F SSOD 

Constituents of Concern Condition Wdyr) (Kglyr) W y r )  Wglyr) 

Radionuclides 

Neptunium-237 

Plutonium-238 

Plutonium-2391240 

Radium-226 

Strontium-90 

Technetium-99 

Thorium-230 

Thorium-232 

Uranium-Total 

Organics 

Aroclor-1254 

Aroclor- 1260 

Alpha-chlordane 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Bk(2shloroisopropyl)ether 

Bromodichloromethane 

Bromo m eth an e 
t . ' i i ?  ox .Y d. r, 7- 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 

9.96 10-5 
1.11 x 10-4 

4.39 x 10-11 
3.24 x 10-l' 

NIA 
6.23 x 

2.91 
3.12 lo=] 

8.98 
1.76 

5.42 
6.03 

1.55 x 10-6 
NIA 

NIA 
2.92 x 

1.14 x 10" 
1.23 x 10+1 

3.35 x 10' 
3.46 x lo' 

1.14 

0.00 x 100 

NIA 

NIA 

1.31 x 
NIA 

3.99 lo3  

2.08 loJ 

4.77 x 10-2 
4.77 x 10-2 

0.00 x 100 
0.00 x 100 

0.00 x 100 

NIA 

NIA 

NIA 

3.75 
4.27 

1.43 x lo-" 

2.64 10-~ 

1.09 io=] 
1.19 x 10-~  

4.04 10-~ 
7.95 x 10-10 

1.11 x 10-2 

1.90 x lo-'' 

NIA 

1.14 x 
NIA 

7.98 lo-' 
NIA 

1.45 x 

4.69 x 10" 
5.13 x 10' 

1.23 x 10' 
1.29 x 10' 

NIA 
4.15 x lod 

NIA 
0.00 x 100 

4.77 10-3 

1.50 x 10.~ 

NIA 

NIA 

7.76 x 10' 
NIA 

2.10 x 10-2 
2.14 x 

1.36 x lo-? 
1.37 x 

NIA 
0.00 x 100 

4.00 x 10" 
6.90 x lo4 
1.48 x lo-" 
5.72 x lo-" 

NIA 
6.58 x 

1.15 x 10-8 
8.59 x 
8.84 x 
2.23 x 10-10 

1.26 
2.32 

7.37 
NIA 

NIA 
1.09 x 

3.20 x 10'' 
1.80 x 10+0 

1.77 10-~ 

2.87 i o 5  

5.46 10-5 

4.45 x 10' 

1.03 x 10" 

NIA 

NIA 

NIA 

1.56 x 10' 
NIA 

8.14 

3.44 
5.33 

1.08 10-~ 
9.84 x 104 

NIA 

NIA 
6.09 x 

0.00 x 100 
1.23 10' 

4.44 x 10-10 
2.47 

2.80 10-~  

3.37 x 10-6 

NIA 

4.20 x 10% 

1.75 x 
6.68 x 

9.10 10-~ 
6.11 x 

NIA 
2.92 10-5 

NIA 
4.15 x 10'' 

4.58 x lo+' 
1-40 x 10+3 

2.09 x 10' 
4.10 x 10-3 

1.27 x 10-3 

2 . 4 4 ~  10-3 

0.00 x 100 

NIA 

NIA 

NIA 

4.31 x 10' 
NIA 

2.87 x 10' 
NIA 

0.00 x 100 
1.04 x lo-' 

0.00 x- 100 
0.00 x 100 

2.72 NIA x 10' 
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j'. . 
Section Section 

Section C-D" DE' E-Fa SSOD 
Constituents of Concern Condition WdYr) O(g1Yr) O(g1Yr) - O(g/yr) 

Chloroform 

Dibenzo(a,h)anthracene 

3 ,f-Dichlorobenzidine 

1,l-Dichloroethane 

Dieldrin 

Methylene Chloride 

4-Methylphenol 

&Nitroaniline 

N-nitrod-n-propylamine 0 
Inorganics 

Antimony 

Arsenic 

Beryllium 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

Baseline 
Future 

'See Figures 5-25 and 5-26 
NIA - Not applicable e 

0.00 x 100 
NIA 

6.04 x 10-4 
NIA 

9.30 10" 

0.00 x 10+0 

1.15 10-~ 

NIA 

NIA 

NIA 

6.84 x loo 
NIA 

6.47 x 10-~ 
6.49 10-3 

1.02 x 100 
1.03 x 100 

1.07 x lo-' 
NIA 

NIA 
2.91 x lo-' 

5.63 x 10-1 
5.23 x 10-1 

8.06 x 10-3 
8.72 10-3 

2.02 x lo+' 
2.27 x 10+l 

1.14 x lo-' 
1.24 x lo-' 

4.20 1 0 + ~  
4.50 1 0 + ~  

3.75 x lo+' 

2.23 x 10-1 

3.16 x 10" 

1.99 x 10-1 

6.20 x lop2 
NIA 

2.20 x 10' 

3.39 

0.00 x 10+0 

NIA 

NIA 

NIA 

4.17 x 10' 
NIA 

2.50 x 100 
NIA 

4.19 x 10-1 
4.21 x lo-' 
3.72 x 10-1 
3.73 x 10-1 

3.90 x 
NIA 

NIA 

2.67 x lo-' 
2.87 x 10-1 

1-23 x 10-1 

5.03 10-3 
5.36 

1.14 x lo+' 
1.26 x 10" 

5.53 x 10-2 

2.46 
2.60 1 0 + ~  

5.98 x 

2.41 x lo+' 
2.69 x lo+' 

1.27 x 10-1 
1.39 x 10-1 

4.91 10" 

2.40 

NIA 

NIA 

3.16 x lo4 
NIA 

2.57 x 10.' 
NIA 

3.90 10-~ 
NIA 

2.43 x 10-I 
NIA 

7.42 x 10" 
6.32 x 10-1 

3.47 x 10-2 

3.64 

2.99 x 

NIA 

NIA 
2.43 x 

5.91 x 
5.12 x 10-2 

9.82 10' 
1.17 10" 

3.55 x 100 

1.06 x 10-1 

4.75 
5.85 1 0 + ~  

2.83 x lo+' 

1.16 x lo-' 

6.33 x 10" 
7.16 x 10" 

2.92 x 
3.97 x 10-2 

0.00x 100 
NIA 

1.24 x 10' 
NIA 

0.00 x lo+* 
NIA 

9.71 x lo3 
NIA 

0.00 x 100 
NIA 

2.07 x lo-' 
NIA 

2.67 x lo+' 
2.69 x 10+l 

0.00 x 100 
0.00 x 100 

0.00 x 100 
NIA 

NIA 
4.69 x 10-1 

1.30 x loo 

1.76 x 

6.26 x 10" 

4.15 x 10" 
4.48 x loo 

7.45 x 10-1 

3.00 x 10-2 

1.06 x 10+2 

8.80 
1.59 1 0 + ~  

1.51 x 10+2 
2.12 x 10+2 

1.21 x 10+0 
6.22 x 10.' 
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TABLE F3.5-2 

I RESULTS OF VADOSE ZONE TO GREAT MIAMI AQUIFER PATHWAY SCREENING 

Initial ODAST 
Concentration Travel Time/ Maximum CPC with 

Potential COC Screened Out Screened Out Screened Out Loading 

Radionuclides 

Toxicity D a y  Output Toxicity Vadose Zone 

Actinium-227 X 

Lead-210 X 
Cesium-1 37 X 

Neptunium-237 
Plutonium-238 X 
Plutonium-239/240 X 

CPC 

Polonium-210 

Protactinium-23 1 

Radium-224 

Radium-226 

Radium-228 

X 
X 
X 
X 
X 

Ruthenium- 106 X 
Strontium-90 

Technetium-99 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-Total 

OrganiCS 

1,l -Dichloroethane 

1,l -Dichloroethene 

1 , 1 , 1 -Trichloroethane 

1,1,2-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (tot) 

X 

X 

CPC 

CPC 

X 
X 
X 

CPC 

X 

X 
X 

CPC 

X 

m\ous-RnD-ol-~nJ~ 18. 1994 8:47am 
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TABLE F3.5-2 
(Continued) 

Initial ODAST 
Concentration Travel T h e /  Maximum CPC with 

Potential COC Screened Out Screened Out Screened Out Loading 
Toxicity Decay Output Toxicity Vadose Zone 

2-Butanone 

2-Chlorophenol 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3,3 ’-Dichlorobenzidine 

4-Chloro-3-methylphenol a 4-Methyl-2-pentanone 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

4,4’-DDE 

4,4’-DDT 

Acenaphthene 

Acenaphth y lene 

Acetone 

Aldrin 

Alpha-chlordane 

Anthracene 

Arochlor-1254 

Arochlor- 1260 

Benzene 

Benzoic Acid 0 Benzo(a)anthracene 

X 
X 

X 
X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

CPC 

CPC 

PGH\OUS-RI!D-O~-~~UUIIC 18. 1994 8:47~m 
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TABLE F3.5-2 
(Continued) 

Initial ODAST 
Concentration Travel Time/ Maximum CPC with 

Potential COC Screened Out Screened Out Screened Out Loading 
Toxicity Df=Y Output Toxicity Vadose Zone 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

B e r n  @)fluor anthene 

Benzyl alcohol 

Beta-BHC 

Bis(2chloroisopropyl)ether 

Bis(2-Ethylhexy1)phthalat.e 

Bromodichloromethane 

Bromomethane 

Butylbenzylphthalate 

Carbazole 

Carbon disulfide 

Chlorobenzene 

Chloroform 

Chrysene 

Dibenzofuran 

Dibenzo (a, h)anthracene 

Dieldrin 

Diethylphthalate 

Di-n-butyl phthalate 

Di-n-octylphthalate 

Endosulfan II 
Endosulfan Sulfate 

Endrin Aldehyde 

Ethylbenzene 

Fluoranthene 

Fluorene 

X 
X 

X X 
X 

X 
X 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 

X 
CPC 

CPC 

X 
X 

CPC 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

moUS-RI\D01-9&nlrms 18.19w 8:47m 
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TABLE F3.5-2 
(Continued) 

Initial ODAST 
Concentration Travel Time/ Maximum CPC with 

Potential COC Screened Out Screened Out Screened Out Loading 
Toxicity D a y  Output Toxicity Vadose Zone 

Heptachlor Epoxide X 

Heptachlorodibenzofurans 
Hexachlorobutadiene 

Indeno( 1,2,3Cd)pyrene 

Isophorone 

Methoxychlor 

Methylene chloride 

Napthalene 

N-nitrosodi-n-prop y lamine 

N-nitrosodiphenylamine 

Octachlorodibenzofuran 

Octachlorodibenzo-pdioxin 

Phenanthrene 

Phenol 

Pyrene 

Styrene 

Tetr achloroethene 

Toluene 

Tributylphosphate 

Trichloroethene 

Xylenes, Total 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



FEMP-OSRI-4 DRAFT 
June=, 1994 

TABLE F3.5-2 
(Continued) 

Initial ODAST 
Concentration Travel Time/ Maximum CPC with 

Potential COC Screened Out Screened Out Screened Out Loading 
Toxicity DWY Output Toxicity Vadose Zone 

InOI.ganiCS 

Aluminum X 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium 

Chromium (Hex) 

Cobalt 

Copper 
Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

zinc 

X 

X 

X 

X 
X 
X 
X 

CPC 

X 
X 

CPC 

X 
X 

X 
X 

CPC 

X 
CPC 

X 
X 
X 
X 
X 
X 
X 
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TABLE F3.5-3 f 6700 
GENERAL PHYSICAL CONDITIONS OF OPERABLE UNIT 5 INFILTRATION ZONES 

A N D C ~ T E D P ~ U S E D I N O P ~ L E r n 5  
TRAVELTIMESCREENING 

Parameter 
Infiltration Infiltration Infiltration Infiltration Infiltration 

Units Zone I Zone II Zone JJI Zone IV Zone V 

~hickness Vadose 1 ( ~ 1 )  (ft) 2.00 x 10' 3.00 x 10' 1.00 x 10' 

Thickness Vadose 2 (L.2) (ft) 2.00 x 10' 3.50 x 10' 3.00 x 10' 

Infiltration Rate (q) ( i y r )  6.26 x 10' 4.92 x 10' 7.67 x 10' 

Hydraulic Conductivity (fuday) 2.05 x 2.05 x lU3 2.05 x 
Vadose 1 (Kl) 

Hydraulic Conductivity (Wday) 4.50 x 10' 4.50 x 10' 4.50 x 10' 
Vadose 2 (K2) 

Velocity Vadose 1 (Vl) (fuday) 7.247 x 5.750 x 8.810 x 

Velocity Vadose 2 (V2) (fuday) 1.210 x 9.721 x 1.456 x 10" 

Brenner Vadose 1 (p1) 2.93 x 10' 3.91 x 10' 1.60 x 10' 

Brenner Vadose 2 @) e Brenner Multiplier 
Vadose 1 Mi) 
Brenner Multiplier 
vadose 2 (M2) 

3.58 x 10' 5.81 x 10' 5.67 x 10' 

5.00 x lo-' 6.00 x 10-' 5.00 X lo-' 

6.00 x lo-' 7.00 x lo-' 6.00 x lo-' 

Formulas: 

pore velocity v = qU-1 1 clb+3)) * @/(2b+3)) / porosity 
BIZMIX P P = VU4D 
Dispersion 
Travel Time 
Half-Life 
R1 = 
R 2 =  
K , =  Hydraulic conductivity 
f m =  e =  Porosity 

D = 6.458 x 1@ + .14 * V'"' 
M * ftm = R1* M1* L l N l  + R2 * M2 * U N 2  

Half Life = h ( 2 )  / X 
Retardation factor in Vadose Layer 1 = 1 + (Kd pbl 
Retardation factor in Vadose Layer 2 = 1 + (Kd pbl 

Mean total travel time through both layers 

2.00 x 10' 

2.50 x 10' 

5.97 x 10' 

2.05 x lV3 

4.50 x 10' 

6.924 x 10" 

1.159 x lo-* 

2.87 x 10' 

4.42 x 10' 

5.00x lo-' 

7.00 x lo-' 

1.00 x 10' 

3.00 x 10' 

7.75 x 10' 

1.00 x 10' 

4 . 5 0 ~  10' 

1.133 x loq2 
1.470 x 

1.75 x 10' 

5.68 x 10' 

5.00 x lo-' 

7.00 x lo-' 
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TABLE F3.7-1 . 5 700.. : 
CONSTITUENTS OF POTENTIAL CONCERN IN THE GROUNDWATER PATEWAY 

AND MODELING APPROACHES 

Potential COC 
Level of ODAST/ 
Concern SWIFTLOAD Earan SWIFT 

Radionuclides 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Strontium-90 

Technetium-99 

Thorium-230 

Thorium-232 

Uranium-Total 

OrganiCS 

1,l -Dichloroethene 

1 ,ZDichloroethane 

3,3’-Dichlorobenzidine 

4-Methylphenol 

4-N itroanil ine 

Alphachlordane 

Arochlor- 1254 

Arochlor-1260 

Benu>(a)anthracene 

Berm (a)p yrene 

Primary 

Secondary 

Secondary 

Primary 

Primary 

Primary 

Secondary 

Secondary 

Primary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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a TABLE F.3.7-1 (Continued) 

Potential COC 
Level of ODASTI 
Concern SWIFTLOAD ECTran SWIFT 

Bis(2-chloroisopropyl)ether 

Bromodichloromethane 

Bromomethane 

Carbazole 

Chloroform 

Dibenzo(a,h)antkacene 

Dieldrin 

Methylene chloride 

N-nitrosodi-n-propylamine 

I n O l g a n i C S  

Antimony 

Arsenic 

Beryllium 

Boron 

Chromium (Hex) 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

Primary 

Primary 

Primary 

Secondary 

Primary 

Secondary 

Secondary 

Primary 

Primary 

Secondary 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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5 7 0 0 ! .  TABLE F3.7-2 

SUMMARY OF TIMES, LOCATIONS, AND MAXIMUM MASS LOADING 
FOR CONSTITUENTS OF POTENTIAL CONCERN TO 

THE GREAT MIAMI AQUIFER 

Mass Loading Time of Maximum Grid Block 
at Maximum Concentration Concentration Location 

Constituent of Potential Concern (lbslday) (Ye=) X,Y 

Radionuclides 
Neptunium-237 

Radium-226 

Strontium-90 

Technetium-99 

Uranium-Total 

organics 

1,l-Dichloroethane 

1,l-Dichloroethene 

1 , 1 , 1 -Trichloroethane 

1,1,2-Trichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (tot) 

2-Chlorophenol 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-Dinitrotoluene 

2,B-Dinitrotoluene 

4-Chloro-3-methylphenol 

4-Methylphenol 

4-Nitroaniline 

Alphachlordane 

Benzene 

Benzyl alcohol 

Bis(2chloroisopropyI)ether 

@ Bromodichloromethane 

1.979 x l p  

O.OO0 

1.566 x 1 P  

1.426 x 

5.481 x l p  

2.098 x 10-09 

3.218 x l@l4 

7.900 x lo-'0 

6.171 x 

4.296 x 10-0s 

2.013 x 10-06 

1.100 x 10-05 

8.137 x 10-06 

1.578 x l P  

1.827 x 10-05 

9.687 x 
1.471 x 

1.758 x lP 

2.131 x l p  

4.134 x 10-05 

3.970 x l p  

9.904 x lo-" 

3.634 x 10-05 

1.582 x 10-05 

2.212 x l P  

360 

NA 

150 

30 

650 

10 

10 

20 

70 

20 

20 

120 

20 

490 

60 
30' 

40 
340 

40 

50 

390 

40 

40 

70 
30 

36,95 

NA 

36,95 

47,79 

57,70 

36,95 

49,61 

36,95 

53,73 

55,72 

53,73 

46,94 

57,73 

36,95 

60,73 

59,71 

53,73 

57,70 

30,52 

46,94 

55,84 

57,72 

55,80 

60,73 

57,70 
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TABLE F3.7-2 
(Continued) 

Mass Loading Time of Maximum Grid Block 
at Maximum Concentration Concentration Location 

Constituent of Potential Concern (lbs/day) cy=rs> X,Y 

Carbazole 1.083 x 10-05 530 

Diethylphthalate 

Endosulfan II 
Endosulfan Sulfate 

Endrin Aldehyde 

Heptachlor Epoxide 

N-nitrosodi-n-propylamine 

Tetrachloroethene 

Tr ichloroethene 

I n O r g a n i C S  

Antimony 

Arsenic 

Barium 

Boron 

Chromium (Hex) 

Cyanide 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Thallium 

7.147 x 

1.880 x 

1.275 10-33 

3.800 10-15 

3.212 x l p  

2.939 x lO-” 
5.574 x 1V’O 

2.524 x 10-08 

7.388 x 
0.o00 

8.012 x 10-06 

4.829 x l p  

3.493 x 10-05 

4.179 x 10-05 

9.112 x 10+Oo 

3.456 x 10-22 

5.765 x 10-05 

3.597 x 10-05 

0.0oO 

20 

lo00 

lo00 

lo00 

70 

30 

80 

30 

lo00 

NA 

lo00 

390 

260 

10 

470 

lo00 

lo00 
690 

NA 

51,69 

30,71 

55,84 

55,84 

46,94 

48,65 

46,94 

53,73 

36,95 

36,95 

NA 

36,95 

49,74 

36,95 

53,73 

53,73 

36,95 

46,76 

36,95 

NA 
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TABLE F3.7-3 

SUMMARY OF TIME, LOCATION, AND MAXIMUM CONCENTRATIONS OF 
PRIMARY CONSTITUENTS OF CONCERN IN THE GMA - ON SITE AND OFF SITE 

ObRoperty Maximum On-RoPerry Fencehe Maximum' 
constihrent of Concentration T h e  Concentration Time 

Radionuclides 
Potential Concern (ppb) Vr) @pb) Vr) 

Neptunium-237 
Plutonium-238 
p1utomum-239/240 
Radium226 
Strontium-90 
Technetium-99 
Thorium-230 
Thorium-232 
Uranium-Total 
Inorganics 
Antimony 
Arsenic 
Beryllium 
Chromium (hex) 
cyanide 
Lead 
Magnesium 
MalIganese 
Mercury 
Organics 
Alpha-chlordane 

Aroclor-1260 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bis(2-chloro~mpyl)ether 
Bromodichloromethane 
Bromomethane 
Carbazole 
Chloroform 
D i b e n z o ( 4 h ~ e  
3,3-Dichlmbenzidine 
1,l-DiChldene 
Dieldrin 
Methylene Chloride 
4-Methylphenol 
4-Nitroaniline 

Aroch-1254 

8.66 x lo4 
3.68 x loa 
1.27 x 10- 
1.62 x lo4 
9.89 x l e  
4.01 x loo1 
1.57 x 10- 

2.23 x 1o+W 
9.06 x lo+@ 

4.65 x lo+'' 
1.36 x 
1.19 x loa1 

6.36 x lo+@ 

1.35 x 10+O6 
2.38 x lo+@ 

1.07 x 10+0' 

2.44 x 10+m 

9.55 x 1o+W 

1.47 x 10"' 
5.66 x 10" 
1.48 x 10" 
1.33 x loo1 
7.31 x lo4 

6.25 x 10+Oo 
1.95 x 
3.80 x 
2.38 x 10+Oo 
7.87 x 10-0' 

2.53 x le 
2.92 x 10+Oo 
4.86 x 10- 
2.87 x 
1.62 x 10+O3 

3.64 x 10-06 

1.48 x 1 0 4  

1.22 x 10+01 
1.06 x 1o+W 

910 
600 
960 

lo00 
70 
90 
lo00 
lo00 
lo00 

10 
10 

lo00 
lo00 

20 
lo00 
520 
10 

lo00 

60 
lo00 
loo0 
20 
60 
100 
40 
40 
20 
520 
20 
100 
20 
20 
60 
20 
20 
20 
20 

2.48 x le 
8.06 10-Is 
2.77 x 10-11 
1.78 x 10- 
1.45 x loa 
8.67 x 10- 

3.52 x lf19 
1.76 x lo+@ 

1.56 x 
1.36 x 10+O2 

3.10 x 10+Oo 

2.44 

2.40 x 1o+m 

9.74 x 1o+m 
1.23 x 10-01 

4.75 x 1o+m 
4.43 x 1o+m 
6.15 x 10- 

1.95 x 10-02 
3.14 x lo-= 
8.18 x 
1.16 x lo* 
2.82 x lo4 
2.47 x 
1.07 x 1o+W 

3.95 x 10-03 
1.60 x 10-01 

1.57 
8.32 10-1' 

5.94 10-14 

3.43 x 1o+m 

9.91 x 10"' 

9.05 x 10- 

4.90 x 10- 

7.15 x le 

4.50 x l@' 
4.17 x lo4 

850 
860 
lo00 
lo00 
70 
100 
lo00 
lo00 
260 

110 
10 

lo00 
lo00 

40 
780 
880 
10 

720 

60 
lo00 
lo00 
60 
580 
680 
100 
60 
40 
600 
40 
740 
60 
40 
200 
40 
40 
80 
40 
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TABLE F3.7-3 (Continued) 
c -  ();' \ 'i, Q' + FEMP Produrnon Well (43,75,1)b FEMP Production Well (43,75,5)b 

comtuent of Concentraton Tune concentrati on Tune 
Potential concern @Pb) (Yr) @Pb) clr) 
Radionuclides 
Neptunium-237 
Plutonium238 
PlUtoniUm-239/240 
Radium-226 
Strontium-90 
Technetium-99 
Thorium-230 
Thorium-232 
Uranium-Total 
Inorganics 
Antimony 
M C  

Beryllium 
Chromium (hex) 
cyanide 
Lead 
Magnesium 
Manganese 
Mercury 

Alphachlordane 
Aroclor-1254 
Aroclor- 1260 
Benzene 
Benzo(a)antbcene 
Benm(a)pyreme 
Bis(2-chloroisopropyl)ether 
Bromodichloromethane 
Bromomethane 
Ceibazole 
Chlmform 
Dibenm(a,h)enduacene 
3,3-Dichlorobenzidine 
1,l-Dichloroettrene 
Dieldlin 
Methylene Chloride 
4-Methylphenol 
&Nitroaniline 
n - N i t r o ~ - n - p m p y l ~ e  

orgsnies 

3.57 x 10- 
NA 
NA 

1.58 x 10- 
4.65 x loe1' 
8.84 x loM 

NA 
NA 

1.16 x lo+'' 

1.49 x 1 6  
1.68 x lfl' 

5.47 x 10+0' 
1.11 x 104' 

NA 
NA 

4.12 x 10+O4 
7.45 x 10-01 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.78 x loa 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

550 
NA 
NA 
lo00 
90 
40 
NA 
NA 
30 

160 
lo00 
lo00 
410 
NA 
NA 
700 
lo00 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
220 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.17 x 10- 
NA 
NA 

1.52 x 10- 

1.57 x le 
NA 
NA 

3.29 x 10+Oo 

3.08 x 10- 
8.03 x 10- 

1.25 x 10-10 

2.20 x 10+a  
7.02 x 10- 

NA 
NA 

1.31 x lo+@ 
1.85 x loa1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

630 
NA 
NA 
lo00 
100 
90 
NA 
NA 
270 

lo00 

lo00 
lo00 
530 
NA 
NA 
750 
10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4UEE-T 
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FEMP-OSRI-4 D 

TABLE F3.7-3 (Continued) 

a constituent of 
Well 26 (28,46,2)b 

Concentration Time 
(PPb) (Yr) 

Well 12 (28,46,1)b 
Concentration Time 

(PPb) (Yr) 

Well 13 (39,44,1)b 
Concentdon Time 

@Pb) (Yr) Potential Concern 
Radionuclides 
Neptunium-237 
mutomum-238 
Plutomum-239/240 
Radium-226 
Strontium-90 
Technetium-99 
Thorium-230 
Thorium-232 
Uranium-Total 
Inorganics 
Anthony 
AreelliC 
Bexyllium 
Chromium (hex) 
cyanide 
Lead 
Magnesium 
Manganese 

Mercury 

1.99 x 10- 
8.06 x lo-'' 

1.78 x loa 
1.45 x loa 
7.71 x 10" 

2.77 x 10-11 

2.44 10-53 
3.53 x 
1.40 x 1o+a 

690 
860 
lo00 
lo00 
70 
100 
lo00 
lo00 
180 

1.54 x 1 p  
- NA 

NA 
6.18 x lom 
6.68 x 10- 
5.06 x lo" 

NA 
NA 

7.45 x 1o+m 

490 
. NA 
NA 
lo00 
70 
100 
NA 
NA 
270 

2.48 x 10-04 

3.72 10-l~ 
3.60 x lorn 

3.38 x lo-'* 

7.32 x 10- 
8.67 x loM 

0.00 
0.00 

1.76 x 

850 
lo00 
lo00 
lo00 
70 
100 
0 

0 

260 

3.31 x lo4' 
3.88 x 10+Oo 
2.40 x 1o+m 
2.01 x lo+" 
9.74 x 1o+m 
1.23 x 10-01 
2.03 x 
4.85 x 10+Oo 

NA 

lo00 
lo00 
lo00 
990 
40 
780 
410 
lo00 
NA 

5.23 x lo" 
2.40 x 10+m 
1.46 x 1o+m 
1.28 x 10+Oo 

NA 
NA 

1.33 x 
1.58 x lo+" 

NA 

lo00 
lo00 
lo00 
lo00 
NA 
NA 
450 
lo00 
NA 

1.29 x 10- 
4.32 x 10'" 
2.17 x 
3.10 x 10+Oo 
6.68 x 

3.51 x 
2.74 x 10+Oo 

NA 

2.92x lorn 

lo00 
lo00 
lo00 
lo00 
40 

lo00 
470 
lo00 
NA 

Organics @ Alpha-chlordme 1.95 x 10" 60 
3 . 1 4 ~  lo00 
8.18 x lo00 

NA NA 
NA NA 

2.47 x lWS2 680 

1.18 x 10" 80 

2 . 4 2 ~  lo4 lo00 

2.82 x lo4 580 
6.62 880 

2.03 1000 

1.16 x 10- 60 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Aroclor-1254 
Aroclor-1260 
Benzene 
Benzo(a)anthracene 

B=(a)Pwe 
BM(2- 
chl0~rOpyl)ether  
Bromodichloromethane 
Bromomehne 
Carbazole 
Chloroform 
Dibenzo(a,b)e 
3,3-Dichlmbenzidine 
1,l-Dichloroethene 
Dieldrin 
Methylene Chloride 
4-Methylphenol 
4-Nitroaniline 
a-NitIW0di-a- 
pmpylanrine 

9.29 x loa1 
5.51 x IO" 
3.95 x lorn 

NA 
9.05 x 10- 
1.57 x 1045 

NA 
4.90 x 10" 

NA 
NA 

2.43 x 
NA 

40 
40 
40 
NA 
40 
740 
NA 
40 
NA 
NA 
40 
NA 

6.22 x lo4' 
1.42 x 10" 
2.05 x loa 

NA 
4.34 x 10- 
9.35 
8.32 10-l' 

5.94 10-14 

1.65 x 1o+m 

3.92 x le 

7.15 x 1008 

4.50 x 10-0' 

60 
60 
40 
NA 
40 
980 
60 
40 
200 
40 
40 
80 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

4.17 x 10- 40 NA NA NA NA 

001258 



TABLE F3.7-3 (Continued) 

FEMP-OSRI-4 DRAFT 
June23. 1994 

a Well 14 (59,38,1)b Well 34 (5,11,1)b Well 2071 (85,Sa,l)b 
Concentration Time Concenh.tion Time constituent of C o n d o n  Time 

Potentinl Concern @pb) (Ye @pb) (Yr) (Ppb) (Yr) 
Radionuclides 
Neptunium237 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Strontium-90 
Technetium-99 
Thorium-230 
Thorium232 
Uranium-Total 
Inorganics 
Antimony 
AreeniC 
Bqllium 
Chromium (hex) 

Lead 
Magneaium 
Manganese 

cyanide 

Mercury 
organics 
Alpha-chlordane 

Aroclor-1260 
Benzene 
Benzo(a)anthracene 

Arocl~r-1254 

B-(a)Pyrene 
BiS(2- 
chlorois0Pmpyl)ether 
Bromodichlmmetbane 
Bromomethane 
Carbazole 
Chloroform 
Dibenzo(a,h)dmcene 
3,3-Dichlmbenzidine 
1,l-Dichlomethene 
Dieldrin 
Methylene Chioride 
4-Methylphenol 
4-Nitroaniline 
n-Nitroso-di-n- , 

P r o p Y k e  

1.11 x 10-04 
9.09 x 10-26 
5.28 x 10-21 
1.23 x 10-08 
1.32 x 10-l' 
4.07 x 10" 

0.00 
0.00 

8.73 x 10'" 

1.29 10-l~ 
4.06 x 10"' 
2.74 x 10+Oo 
1.13 x 10+Oo 
2.73 x lo+" 
2.37.x lom 
2.33 x 
9.27 x lo4' 
2.20 x lo- 

3.14 x loa 
0.00 
0.00 

4.68 x 10" 
1.06 

4.25 x 10-116 

2.33 x lo4' 
NA 

2.53 x 10-l' 
NA 
NA 

1.96 x 
2.29 x 
1.51 x 10- 

1.26 x 
6.42 x 
2.29 x lo4' 

1.96 10-l~ 

1.09 x 10- 

990 
lo00 
lo00 
390 
160 
110 
0 
0 

990 

lo00 
lo00 
lo00 
lo00 
60 

lo00 
810 
500 
760 

160 
0 

0 
60 
940 
lo00 

80 
NA 
40 
NA 
NA 
lo00 
80 
40 
240 
40 
80 

100 

40 

9.47 x 1 6  
NA 
NA 

3.78 x 10- 

6.51 x loa 
NA 
NA 

9.92 x 10"' 

2.80 10-l~ 

4.46 x 10-01 
8.05 x le 
1.49 x 10+Oo 
1.63 x le 

NA 
NA 

1.70 x 10+O2 
1.21 x 10" 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

10 
NA 
NA 
500 
170 
140 
NA 
NA 
940 

140 
870 
lo00 
lo00 
NA 
NA 
lo00 
lo00 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

2.10 x 10" 
NA 
NA 

3.08 10-l~ 
3.61 10-l~ 
4.43 x 10- 

NA 
NA 

6.21 x lo+'' 

8.75 10-l~ 
1.43 x 10" 

4.87 x 10+Oo 
5.53 x le 

NA 
NA 

1.42 x 
3.87 x 10" 

NA 

3.05 x loa 
NA 
NA 
NA 
NA 
NA 

1.27 x 10"' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

lo00 
NA 
NA 
lo00 
240 
80 
NA 
NA 
200 

lo00 
lo00 
80 
820 
NA 
NA 
lo00 
lo00 
NA 

480 e 
NA 
NA 
NA 
NA 
NA 

140 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N A  

001259 
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TABLE F3.7-3 (Continued) 

Well 2119 (73,52,1)b Well 2127 (5,6,1)b SOWC COiLl (101,38,1)b 
Constituent of Concentrotion Time Coxmtra!ion Time concemali on Time 
Potendel Concern 
Radionuclides 
Neptunium-237 
Plutonium-238 
Plutonium-239n40 
Radium226 
Strontium90 
Technetium99 
Thorium-230 
Thorium232 
Uranium-Total 
Inorganics 
Antimony 
ArSeUiC 

Beryllium 
Chromium (hex) 
cyanide 
Lead 
Magnesium 
Manganese 

10 
NA 
NA 
450 
170 
150 
NA 
NA 
850 

3.84 x l o a  
NA 
NA 

7.74 x 10-18 
2.18 10-15 
2.68 x 10" 

NA 
NA 

5.97 x 1o+w 

2.09 x 10- 
NA 
NA 

9.94 x 10-07 
4.61 x 
1.14 x lom 

NA 
NA 

2.04 x 1o+m 

2.47 x le 
- NA 

NA 
3.67 x 10- 
2.75 x 
6.86 x 1004 

NA 
NA 

1.06 x 10+01 

lo00 
NA 
NA 
10 

210 
60 
NA 
NA 
940 

lo00 
_N A 
NA 
lo00 
360 
130 
NA 
NA 
lo00 

1.94 10-l~ 
1.12 x 10-02 
1.06 x 1o+m 
1.39 x 10-0' 

NA 
NA 

5.03 x 1o+a 
1.26 x 10-01 

3.70 x 10+Oo 

1.42 x 
7.55 x 1003 

1.73 x le 
NA 
NA 

1.80 x 10+O3 
1.84 x 10-0' 

70 
800 
lo00 
lo00 
NA 
NA 
lo00 
lo00 

1.48 x 10-21 
2.51 x lo" 
9.16 x lo4' 
6.08 x 1003 

NA 
NA 

4.96 x 10+O2 
9.81 x 10" 

lo00 
lo00 
lo00 
lo00 
NA 
NA 
lo00 
lo00 

lo00 
160 
180 
lo00 
NA 
NA 
lo00 
220 

1.86 x 10-06 lo00 NA NA 9.44 x 10-11 lo00 

3.07 x 1003 480 2.65x1043 500 NA NA 
Aroclor-1254 
Aroclor-1260 
Benzene 
Benzo(a)anthracene 
Benzo(a)ppne 
BiS(2- 
chlm*ylWa 
Bromodichlmmethane 
Bromomethane 
Carbazole 
C h l m f m  
Dibenm(a,h)admcene 
3,3-Dichlmbellzidine 
1,l -Dichloroetfiene 
Dieldrin 
Methylene Chloride 
4Mdylphenol 
4-Nitmdiue 
n-Nitmso-di-n- 
pmpylamine 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

3.94 x 10-01 

4.29 x lo4' 
NA 

9.94 x 10- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.73 x 10-01 

1.86 x lo4' 
NA 

3.87 x lom 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

100 
60 
NA 
720 
NA 

NA , 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

120 
80 
NA 
740 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA NA NA NA ' 

001260 
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a SOWC COLLl (101,38,@ SOWC COLL2 (108.52.19 SOWC COLL2 (108,52,59 
constituent of Concentration Time Concentration Time ConccnPotion Time 
Potmfial Concern (ppb) (Yr) @pb) (Yr) (PPb) clr) 
Radionuclides 
Neptunium-237 
Plutonium-238 
PlUtoniUm-239/240 
Radium-226 
Strontium-90 
Technetium-99 
Thorium-230 
Tborium-232 
Uranium-Total 
Inorganics 
Antimony 
Arsenic 
Beryllium 
Chromium (hex) 

Lead 
Magnesium 
Manganese 

Mercury 
organics 

cyanide 

Aipha-chlordane 
Ardor-1254 
Aroclor-1260 
Benzene 
Beazo(a)anthracene 
Benzo(a)pyrene 
Bis(2- 
c h l o r o ~ ~ y l ~ e r  
Bromodichlmmethan 
e 
Bromomethane 
Carbazole 
Chloroform 
Dibenzo(a, h)anthracen 
e 
3,3-Dichlorobenzidine 
1,l-Dichloroethene 
Dieldrin 
Methylene Chloride 
4Methylphenol 
4Nitroeniline 
n-Nitrod-n- 
propylamine 

5.61 x lom 
NA 
NA 

1.03 10-l' 
3.12 10-l~ 
4.01 x 10- 

NA 
NA 

1.00 x 1o+m 

2.29 x 

1.28 x 10+Oo 
3.47 x 10-09 

9.06 x lorn 
NA 
NA 

1.17 x 10- 
NA 

7.22 x 1o+a 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

lo00 
NA 
NA 
lo00 
370 
130 
NA 
NA 
lo00 

lo00 
170 
190 
lo00 
NA 
NA 
lo00 
220 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

2.00 x le 
NA 
NA 

4.29 x 

2.29 x le 
NA 
NA 

1.53 10-l~ 

4.66 x 10+0' 

1.36 x 
8.54 x 10- 
5.27 x 10+Oo 
1.57 x 10- 

NA 
NA 

6.46 x 
6.33 x 10- 
3.93 x le 

1.43 x 10- 
NA 
NA 
NA 
NA 
NA 

1.88 x loa1 
1.52 x loa1 

NA 
3.45 x 10- 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

lo00 
NA 
NA 
lo00 
320 
80 
NA 
NA 
lo00 

lo00 
180 
200 

NA 
NA 
lo00 
280 

480 
NA 
NA 
NA 
NA 
NA 

120 
80 

NA 
720 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

2.79 x loa 
NA 
NA 

6.02 x 

3.12 x 10- 
NA 
NA 

2.11 x 10- l~  

6.44 x 

1.94 x 
1.08 x lom 

7.81 x 10+Oo 
2.23 x l o a  

NA 
NA 

8.81 x 
8.00 x 10- 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

lo00 
NA 
NA 
lo00 
320 
80 
NA 
NA 
lo00 

lo00 
200 
210 
lo00 
NA 
NA 
lo00 
270 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

.'NA 

NA .a  
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TABLE F3.7-3 (Continued) 

STRICKERS GROVE WELL N.E. Receptor (90,91.1)b 
Constituent of 
Potential Concern Concentration Time Concentration Time 

Radionuclides 
Neptunium-237 
Plutonium-238 
PlUtomum-239/240 
Radium226 
Strontium90 
Technetium-99 
Thorium-230 
Thorium-232 
Uranium-Total 
Inorganics 
Antimony 
ArseaiC 
Beryllium 
Chromium (hex) 
cyanide 
Lead 
Magnesium 
Manganese 
Mercury 

Aroclor-1254 
Aroclor- 1260 
Benzene 
Benzo(a)enthracene 
Benzo(a)pyrene 
Bis(2-chlmisopropyl)ether 
Bromodichlorom&ane 
Brumometbane 
Carbazole 
Cillmform 
Dibenm(a,h)anhmme 

3,3-Dichlmben7.idine 
1 ,l-Dichlome&ene 
D i e l h  
Metfiylene Chloride 
4-Methylphenol 
4-Nitroaniline 
n-Nitroso-di-n-propyhuhe 

9.69 x 10" 
NA 
NA 

2.72 x 10-l~ 

8.69 10-l~ 
5.58 x le 

NA 
NA 

1.24 x 10+02 

9.97 x 10-22 

3.34 x 1 6  
6.76 x 1@ 

1.34 x l@' 
NA 
NA 

1.30 x 10+O4 

4.30 x lo-'' 
4.40x loM 

3.09 x 
NA 
NA 
NA 
NA 
NA 

1.62 x l@' 
2.17 x lo4' 

NA 
4.85 x 10- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lo00 
NA 
NA 
lo00 
350 
120 
NA 
NA 
lo00 

lo00 
80 
80 

lo00 
NA 
NA 
lo00 
510 
lo00 

500 
NA 
NA 
NA 
NA 
NA 
120 
80 
NA 
720 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.74 x 10- 
NA 
NA 

6.06 x loz1 
4.19 x 10-l' 

0.00 
NA 
NA 

4.90x loQL 

0.00 
9.69 x l(TU 

2.67 x loM 
7.29 x loM 

NA 
NA 

5.37 x 10+m 
5.55 x 10-04 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lo00 
NA 
NA 
lo00 
380 
0 

NA 
NA 
240 

1000 
0 
80 

900 
NA 
NA 
lo00 
lo00 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

001262 
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' 5  ,.., 1 

. -  TABLE F3.7-3 (Continued) 

0 Zone 1 Zone 2 Zone 3 
Constituent of MaxConc. Time Max Conc. Time Max.Com. Time 

Radionuclides 
Potential Concern O b )  cyr) @pb) cyr) @pb) cyr) 

Neptunium237 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Strontium-90 
Technetium-99 
Thorium-230 
Thorium232 
Uranium-Total 

Antimony 
An3eUiC 

Beryllium 
Chromium (hex) 

Lead 
Magnesium 
Manganese 

Mercury 
Organirs 
Alpha4lordane 
Aroclor-1254 
Aroclor-1260 
Benzene 
NIABenzo(a)anthracene 
Benzo(a)pyrene 
Bis(2-chloroisopmpylchloroisopropyI)ether 
Bromodichlmmethane 
Bromomethane 
Carbazole 
chloroform 
Dibenzo(a,h)enthracene 
3,3-~chlombenzidine 
1,l -Dichloroethene 
Dieldrin 
Methylene Chloride 
4methylphenol 
4Nitmadine 
n-Nitroso-di-n-pmpylamine 

Inorganics 

cyanide 

3.57 x l o a  
NIA  
N IA  

1.21 x 10-05 
2.44 x 10-08 
1.94 x 10 

NIA  
N IA  

1.70 x 10+O2 

4.65 x 10"' 
1.70 x 10+Oo 
2.57 x 10- 

NIA  
N IA  

9.82 x 10+O2 
NIA  

1.22 x 1o+M 

1.66 x I d  

NIA  
N IA  
N IA  
NIA 
NIA 
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
'N IA  
N IA  
NIA 
N IA  
N IA  

230 
N IA  
NIA 
10 
50 
90 

NIA 
N IA  
190 

10 
lo00 
lo00 
lo00 
NIA  
N IA  
530 
10 

NIA  

NIA 
N IA  
N IA  
N IA  
N IA  
N IA  
NIA 
N IA  
N IA  
N IA  
NIA 
NIA 
NIA 
N IA  
NIA 
NIA 
N IA  
NIA 
NIA 

6.74 x 10- 
NIA  
N IA  

1.38 x loM 
6.58 x loa 
2.85 x lo4' 

NIA  
N IA  

6.28 x 10+03 

1.22 x 10+0' 

1.12 x 1041 
5.13 x 10+Oo 

8.34 x 10+Oo 
NIA  
N IA  

8.60 x I d  
1.18 x 10+03 

NIA  

N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
NIA 
NIA 
NIA 
N IA  
NIA 
N IA  
NIA 
NIA 
NIA 
NIA 
NIA 

750 
N I A  
N I A  
920 
70 
90 

N I A  
N I A  
210 

10 
lo00 
lo00 
lo00 
N I A  
N I A  
920 
10 

N I A  

N I A  
N I A  
N I A  
N IA  
N I A  
N I A  
N IA  
N I A  
N I A  
N I A  
N I A  
N I A  
N I A  
N IA  
N IA  
N I A  
NIA 
N I A  
N I A  

8.25 x 10- 
NIA  
N IA  

3.27 x 10" 

1.94 x lo4' 
NIA  
N IA  

2.75 x 10+03 

3.69 x lo+'' 

4.27 x 10- 
3.01 x loo1 

NIA  
N IA  

2.38 x 10+03 
NIA  

2.40 x 10-09 

9.66 x 1o+W 

9.09 x I d  

NIA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  

540 
N IA  
N IA  
10 
70 
40 

NIA  
N IA  
790 

10 
10 

lo00 
lo00 
NIA  
N IA  
500 
10 

NIA  

N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
NIA 
N IA  
N IA  
N IA  
N IA  
N IA  
NIA 
NIA 
N IA  
N IA  
N IA  
N IA  
N IA  
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TABLE F3.7-3 (Co~tinued) 

Zone 4 Zone S 'Zone 6 
Constituent of Max Conc. Max Conc. Max. co11c. 
Potential Concern O b )  Time @Pb) Time (ppb) Time 
Radionuclides 
Neptunium-237 
Plutonium-238 
Plutonium-2391240 
Radium226 
Strontium-90 
Technetium-99 
Thorium230 
Thorium232 
Uranium-Total 
Inorganics 
Antimony 
Arsenic 
Beryllium 
Chromium (hex) 
cyanide 
Lead 
Magnesium 
Manganese 
Mercury 
Organics 

Aroclor-1254 
0 w b - c h l o h e  

Aroclor-1260 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bis(2-chloroisopmpyIl)ether 
Bromodichlmmethane 
Bromomethane 
Carbazole 
Chlomfom 
Dibenzo(4h)anthracene 
3.3-Dichlmbexuidine 
1.1 -Dichloroe&ene 
Dieldrin 
Methylene Chloride 
4-methy)phenol 
4-Nitroadine 
n-Nitrosdi-n-propylamine 

2.81 x 10- 
NIA 
NIA 

5.92 x lo-" 
6.25 x 10- 

NIA 
NIA 

3.37 x 10-06 

1.46 x 1o+a 

4.04 x 10+01 
4.64 x 1o+m 
1.63 x 10- 
1.29 x 10-0' 

NIA 
' NIA 

2.53 x I d  
8.12 x 10+02 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

810 
NIA 
NIA 
10 
130 
60 

NIA 
NIA 
780 

10 
lo00 
lo00 
lo00 
NIA 
NIA 
950 
60 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.66 x 10- 
NIA 
NIA 

1.62 x 10- 
9.89 x 10- 
4.01 x loa1 

NIA 
NIA 

9.06 x 1o+a 

2.91 x 

1.19 x l@l 

5.69 x 1o+W 

1.07 x 10+01 
NIA 
NIA 

135 x lo6 

NIA 
1.35 x 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

910 
NIA 
NIA 
lo00 
70 
90 

N/A 
NIA 
lo00 

lo00 
lo00 
lo00 
lo00 
NIA 
NIA 
520 
lo00 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.35 x 10-06 
NIA 
NIA 

330 x 10- 
1.00 x 10-12 
7.23 x 10- 

NIA 
NIA 

6.37 x lom 

2.17 x loa1 
1.36 x 10+02 
3.90 x 
5.89 x 10- 

NIA 
NIA 

2.03 x I d  
4.27 x 10+02 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

440 
NIA 
NIA 
10 
170 
80 

NIA 
NIA 
10 

20 
10 

lo00 
320 
NIA 
NIA 
990 
10 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. .  
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j r  ; ' 3  TABLE F3.7-3 (Continued) {I' :-; ; a* i  c . .* 
E. BOUND W. BOUND N. BOUND 

constituent of Concentration Time Concentdon Time Concenh.tion Time 

Radionuclides 
Potential concern (ppb) fir) O b )  cyr) W) cyr) 

Neptunium-237 
Plutonium-238 
Plutonium-2391240 
Radium-226 
Strontium-90 
Technetium49 
mhorium-230 
Thorium-232 
Uranium-Total 
Inorganics 
Antimony 
M C  

Beryllium 
Chromium (hex) 

Lead 
Magnesium 
Manganese 

cyrrnide 

Macury 

Alpha-chlordane 
Aroclor-1254 
Aroclor-1260 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bis(2-chloroisopmpyI)ether 

Bromodichlmmethane 
Bromomethane 
Carbazole 
Chloroform 
Dibenzo(a,h)anthracene 
3,3-Dichlorobenzidine 
1,l-Dichloroethene 
Dieldrin 
Methylene Chloride 
4-methylphenol 
4-Ni-e 
n-Nitroaodi-n-pmpylamine 

1.555 x 10- 
NA 
NA 

1.318 x 10-06 
8.247 x lo-'' 
6.248 x 10" 

NA 
NA 

1.263 x lo+@ 

1.563 x 10+Oo 
1.677 x 10-0' 
1.419 x le 
1.622 x 10+Oo 

NA 
NA 

4.426 x 10+02 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.283 x 1o+m 

lo00 
NA 
NA 
110 
120 
60 
NA 
NA 
890 

110 
lo00 
lo00 
lo00 
NA 
NA 
720 
10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

9.83 x loM 
NA 
NA 

1.186 x 10- 
5.867 x 10- 

NA 
NA 

1.108 x lo+'' 

2.554 x lo4' 
3.856 x loo1 
5.367 x 10- 
3.372 x l@' 

NA 
NA 

4.051 x lo+(# 
2.855 x 10+O2 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

5.363 x le 

350 
NA 
NA 
10 
70 
90 
NA 
NA 
140 

lo00 
lo00 
lo00 
lo00 
NA 
NA 
470 
10 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

3.117 x 10- 
NA 
NA 

1.083 x loa 
8.31 x 
2.623 x loa 

NA 
NA 

3.735 x 10" 

7.731 x loa 
1.359 x 10+02 

0 
5.462 x loM 

NA 
NA 

1.633 x 
8.144 x l@' 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

660 
NA 
NA 
10 

220 
90 
NA 
NA 
50 

10 

480 
NA 
NA 
730 
lo00 
NA 

\ 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

a Fencelinemaximumdecenmned ' as the maximum fiom model cells representing the noxth, east, west, and south fencelines 

NA NotApplicable 
See Model Grid in Appendix F for locations 

a 
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TABLE F3.74 

MAXIMUM EcTran CONCENTRATIONS FOR 
SURFACE WATER AS A VERTICAL SOURCE 

Exposure Point FEMP Property FEMP Fenceline 

Maximum Time of Conc. at Maximum Time of Conc. at 
Constituents of Source Conc. Max 180yrs Source Conc. Max 260yrs 
Potential Concern Area (ugn) m) (W) Area (ugn) m) (w) 
Radionuclides 
Plutonium-238 

Plutonium-239/240 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235/236 

Uranium238 

Inorganics 
Cyanide 

Lead 

Magnesium 

1) Alpha-chlordaae 
- 

Arochlorcl254 

Arochlor-1260 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Bis(2-chlorokpropyl) 
ether 

Bromodichlmme&me 

Bromomethane 

ChlOrOf~ 

Dibenm(a,h)admwme 

Dieldrin 

3,3'-Dichlorobemzidiae 

l , l - D i c h l ~ e n e  

Methylene chloride 

4-Methylphenol 

CNitroaniline 

N,-nitrosodi-n- 
pmpylamine 

SSOD 

SSOD 

SSOD 

SSOD 

SSOD 

SSOD 

SSOD 

SSOD 

SSOD 

SSOD 

3.68 x lfl 
1.27 10-5 

2.23 x 100 

1.01 x Id 
1.23 x I d  

1.57 x 10' 

Si71 x 10' 

6.36 x I d  

2.44 x I d  

9.35 x 106 

SSOD 1.47 x lo-' 
SSOD 5.66 x 
SSOD 1.48 x lo-? 
CD 1.33 x lo-' 
CD 7 . 3 1 ~  l@ 

SSOD 3 . 6 4 ~  lo6 

SSOD 6 . 2 5 ~  10' 

DE 2.56 x lo-' 
SSOD 3.80 x 10' 

DE 7.87 x 10-1 

SSOD 1.48 x 10-5 

CD 4 . 8 6 ~  10-3 

CD 2.53 x lo5 

SSOD 2.92 x 10' 

CD 2.87 x 10' 

SSOD 1.62 x I d  

CD 1.22 x 10' 

CD 1.06 x loo 

600 
960 

lo00 

lo00 

160 

120 

140 

20 

lo00 

280 

60 

lo00 

lo00 

20 

60 

100 

40 

20 

20 

20 

100 

60 
20 

20 

20 

20 

20 

20 

3.68 x 
1.27 x lO-' 

1.57 x 10' 

2.23 x 100 

1.01 x Id 
1.23 x I d  

5.71 x 10' 

6.36 x I d  

2.44 x ld 
9.35 x lo6 

1.47 x lo-' 
5.66 x 10-2 

1.48 x 10-2 

1.33 x to-' 

7.31 x lo4 

3.64 x 106 

6.25 x loo 

2.56 x 10-' 

3.80 x lo1 
7.87 x 10-1 

1.48 10-5 

2.53 x lom2 
2.92 x roo 
2.87 x 10' 

1.62 x I d  

1.22 x 10' 

1.06 x 100 

SSOD 8.06 x 1O-l' 860 8.24 x 

SSOD 2.77 x io-11 io00 5.67 x 10-13 

SSOD 2 . 4 4 ~  io00 0 . 0 0 ~  io0 

SSOD 3 . 5 2 ~  lf19 lo00 0 . 0 0 ~  loo 

SSOD 5 . 8 0 ~  10" 100 5 . 8 0 ~  10.' 

SSOD 1 . M x l d  100 1 .03x ld  

SSOD 1.26~ 104 100 1 .26~  104 

SSOD 9 . 7 4 ~  I d  40 9 . 7 4 ~  I d  

SSOD 1 . 2 3 ~  10-' 780 5 . 1 4 ~  1W2 

SSOD 5 .44xld  180 5 .44xld  

SSOD 1.95 x 60 1.95 x 
SSOD 3 . 1 4 ~  lVZ lo00 0 . 0 0 ~  10' 

SSOD 8.18 x 10-z9 io00 0 . 0 0 ~  io0 

CD 1 . 1 6 ~  lo4 60 1 . 1 6 ~  10' 

SSOD 2.82 x lo4 580 7.76 x 
SSOD 2.47 x 680 3.22 x loa 
SSOD 9.29 x 10.' 40 9.29 x 10" 

DE 

SSOD 

DE 

SSOD 

SSOD 

CD 

SSOD 

SOD 

SSOD 

CD 

CD 

5.51 x 10-2 

3.95 10-3 

9.05 

1.57 x 
5.94 10-l~ 

8.32 10-l7 

4.90 x 
7.15 x 
3.43 x I d  

4.7 x 104 

4.50 x lO-' 

40 
40 

40 

740 

200 

60 

40 
40 

40 

80 

40 

5.51 x 10-2 

3.95 

7.67 10-59 

4.60 x 10-l~ 

8.32 x 10-l~ 

5.55 x 10-8 

9.05 x 

4.90 x 

2.43 x ld 
4.50 x lo-' 
4.17 x l@ 
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TABLE F3.74 (Continued) 

Exposure Point well 12 Well 13 

Maximum Time of Conc. at Maximum Timeof C0nc.a 
conf3tituente of source Conc. Max 1oO0yrs Source Conc. Max 270yrs 
Potential concern (ugfl) (m) Area (ugn) ocrs) (wm 
Radionuelides 
Plutonium-238 SSOD 8.06 x 860 9.55 x SSOD 3.38 x lo00 3.13 x lo-'' 

Plutonium-239/240 SSOD 2.77 x 10-11 io00 3.68 x 10-l~ SSOD 3.72 x 10-l~ io00 2.21 x 10-l~ 

Thorium-230 SSOD 2 . 4 4 ~  10-53 io00 0 . 0 0 ~  ioo SSOD 0 . 0 0 ~  10' 0 0 . 0 0 ~  10' 

Thorium-232 SSOD 3.53 x 10-+9 io00 0 . 0 0 ~  ioo SSOD 0 . 0 0 ~  10' 0 0 . 0 0 ~  loo 

uranium-234 SSOD 5.80 x 10-1 100 5.80 x 10-1 SSOD 2 . 8 4 ~  1Q' 160 2 . 8 4 ~  10-1 

Uranium-235/236 SSOD 1 .03xld  100 1 .03xld  SSOD 5.03 x 10' 160 5.03 x 10' 

Uranium-238 SSOD 1.26 x 104 100 1 . 2 6 ~  104 SSOD 6 . 1 4 ~  I d  180 6 . 1 4 ~  I d  

Inorganics 
Cyanide SSOD 9.74 x I d  40 9.74 x I d  SSOD 6.68 x ld 40 6.68 x ld 
Lead SSOD 1.23 x 10-' 780 8 . 7 0 ~  SSOD 2.92 x io00 1.25 10-4 

Magnesium SSOD 5 . 4 4 ~  I d  180 5 . 4 4 ~  I d  SSOD 1.76 x I d  300 1.75 x I d  

Organics 
Alptla~hlordane SSOD 1.95 x 60 1.95 x SSOD 1.18 x 80 1.18 x 
Arochlor-1254 SSOD 3 . 1 4 ~  1oO0 0 . 0 0 ~  10' SSOD 2.03 x io00 0.00 io0 

Arochlor-1260 SSOD 8.18 x lQm 1oO0 0 . 0 0 ~  loo SSOD 2 . 4 2 ~  lo4 1oO0 0 . 0 0 ~  10' 
Benzene NA NA NA NA CD 1 . 1 6 ~  lo4 60 1 . 1 6 ~  IO4 
Benzo(a)anthracene NA NA NA NA SSOD 2.82 x lo4 580 7.93 x 
Benzo(a)pyrene SSOD 2.47 x 680 0.00 x loo SSOD 6 . 6 2 ~  lQ71 880 0 . 0 0 ~  loo 
Bis(2-chlom~mpyl) SSOD 9.29 x 10-1 40 9.29 x 10-1 SSOD 6 . 2 2 ~  10-1 60 6.22 x 10-1 
Bromdchlmme&ane DE 5.51 x lo-' 40 5.51 x DE 1.42 x 60 1.42 x IO-' 
Bromomethane SSOD 3.95 x 10-3 40 3.95 x 10-3 SSOD 2.05 x lo-' 40 2.05 x 
Chloroform DE 9.05 x 40 9.05 x lQ3 DE 4.34 x 40 4.34 10-5 
D i b e ~ ( a , h ~ n e  SSOD 1.57 x 740 0.00 x loo SSOD 9.35 x 980 0.00 100 
Dieldrin NA NA NA NA SSOD 5.94 x 10-l~ 200 5.94 10-14 
3,3'-Dichlorobenzidine NA NA NA NA CD 8.32 x 60 8.32 x 
1,l -Dich lodene  SSOD 4.90 x 10.' 40 4.90 x SSOD 3.92 x lo3  40 3.92 x IO3 
Methyhe chloride NA NA NA NA SSOD 7.15 x 18' 40 7.15 x lo4 
4-Methylphenol SSOD 2.43 x I d  40 2.43 x ld SSOD 1 .65x ld  40 1 .65xId  
4-Nibroaniline NA NA NA NA CD 4.50 x lo-' 80 4.50 x 10-1 
N-nitroSOdi-a- NA NA NA NA CD 4.7 x lo4 40 4 . 1 7 ~  lo4 
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TABLE F3.74 (Continued) 

Exposure Point Well 14 

Maximum Time of Conc. at 
cohstituents of source Conc. Max 990 yrs 
Potenw Concern Area (ugfl) ors) (Wn) 

%dioE&des 

Plutomum-238 SSOD 9 . 0 9 ~  lWs lo00 9 . 0 9 ~  lo-% 
Plutomum-239/240 SSOD 5.28 x lo00 5 . 0 6 ~  lo2' 

Thorium-230 

Tborium-232 

uranium-234 

Uranium-235/236 

Uranium238 

Inorganics 
cyanide 

Lead 

Magnesium 

organics 
Alpha-chlordane 

Arochlor-1254 

Arochlor-1260 

Benzene 

SSOD 0 . 0 0 ~  10' 0 0.00 x 100 

SSOD 0 . 0 0 ~  10' 0 0.00 x 100 

SSOD 3.98 x 340 3.98 x 

SSOD 7.01 x 10' 240 7.01 x loo 
SSOD 8 . 5 7 ~  I d  260 8 . 5 7 ~  ld 

SSOD 2.73xld  60 2.73x102 

SSOD 2.37 x 10-7 io00 2.34 x 10-7 

SSOD 7 .92xld  480 7.92xld  

SSOD 3 . 1 4 ~  160 3 . 1 4 ~  lW3 

SSOD 0 . 0 0 ~  10' 0 0.00 x 100 

SSOD 0 . 0 0 ~  10' 0 0.00 x 100 

CD 4 . 6 8 ~  lod 60 4.68 x lod 
Benzo(a)anthracene SSOD 1.06 x 10-'4 940 1.06 x 10-74 

Bwzo(a)ppne SSOD 4.25 x lo00 3.11 x 

Bis(2-chloroisopmpyl)ether SSOD 2.33 x lo-' 80 2.33 x 10-' 

BromodichImmethane NA NA NA NA 

Bromomethane SSOD 2.53 x lo-'' 40 2.53 x lo-'' 

Chloroform NA NA NA NA 

Dibenm(a,h)aduacene SSOD 1.96 x lo-'@ lo00 1.28 x lW1@ 

Dieldrin SSOD 1.96 x 240 1.96 x 

3 , 3 ' - D i c h l m ~ d i n e  CD 2.29 x lo-= 80 2.29 x lo-= 

1,l -Dichloroethene SSOD 1.51 x 10-5 40 1.51 10-5 

Methylene chloride SSOD 1.26 x 40 1.26 x 10-l3 

4-Methylphenol SSOD 6.42 x 10' 80 6.42 x 10' 

&Nitmadine CD 2.29 x lo-' 100 2.29 x lo-' 

N-m~sodi-n-prupylaanine CD 1.09 x 40 1.09 10-5 

NA Not applicable 
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TABLE F3.8-1 

SUMMARY OF ESTIMATED RANGE AND DISTRIBUTION OF MODEL PARAMETERS 

Parameter Minimum Value Calibrated Value Maximum Value Assumed Distributiorf 

K,, 36 Wday in K,, 
Zone VI 

Porosity (n) 

Gradient (I) 

Transport 
Distance (L) 

Partition 
Coefficient 
(K1KJ) 

Dispersivity (a) 

Mixing Depth 
(d,) 

Infiltration Rate 

5 

15% 

0.00033 - PAc 
0.0008 - SFC 

2,875 ft. - PA 
4,150 A. - SF 

0.96 IJKg 

62.5 ft 

5ft 

120 to 638 Wday in 1,831 Wday in K,, Log Normal 
6 zones Zone IV 

5 t o 2 0  100 

30 % 50 I 

Varies 0.0067 - PA 
0.001 - SF 

Varies 3,000 ft. - PA 
4,250 A. - SF 

1.78 IJKg 3.80 LfKg 

100 ft 250 ft 

Layer 1 saturated 15 ft 
thickness approx 
10 ft 

6 hlyr 8 d y r  

I 

mean = 305 
SDb = 1.593 

Log Normal 
mean = 22.36 
SDb = 2.115 

Log N o d  
mean = 27.40 
SDb = 1.351 

Uniform 

Uniform 

Log Normal 
mean = 1.910 
SDb = 1.411 

Uniform 

Uniform 

Uniform 

* In establishing distributions, the range is assumed to represent a 95 percent confidence interval, with 
approximately 2 standard deviations above and below the mean. Standard deviations were calculated 
based on this assumption. 
Standard deviation for log n o d  distributions are reported as a multiplicative factor. 
PA = production Area hypothetical source 
SF = South Field hypothetical source 

, 

001283 
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TABLE F3.8-2 

SUMMARY OF ECTran MODEL MONTE CARLO RESULTS 

-Parameters (Units) - - - Case1 . Case2 Case 3 

Range of predicted maximum 
concentration for source area (pglL) 

Range of predicted maximum 
concentration for fenceline (pglL) 

Baseline maximum GMA 
concentration in source area (pglL) 

Baseline maximum GMA 
concentration in source area (pglL) 

Mean source area GMA 
concentration (pglL) 

Mean fenceline area GMA 
concentration @ g L )  

% < baseline source area GMA '* 
concentration 

76 < baseline fenceline GMA 
concentration 

1.46 x 16 to 
1.21 10' 

1.28 x 10' to 
2.73 x 16 

2.25 x 108 

7.74 x 104 

2.58 x lo6 

4.09 x 104 

54% 

86 % 

2.03 x 16 to 
1.54 io7 

5.83 x 1V* to 
3.83 x 16 

2.25 x 16 

7.74 x 104 

2.50 x lo8 

4.55 x 104 

58 % 

81 % 

NIA 

5.96 x lV3 to 
5.38 x 10' 

9.05 x 10' 

1.48 x 10' 

NIA 

1.20 x 10' 

NIA 

58 % 

001284 
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TABLE F3.84 

MAXIMUM GRID AND FENCELINE CONCENTRATIONS 

Cell Location Time of Concentration 46 of Base 
Case Number Case Description (Grid) Max (years) @Pb) Case 

Grid Maximum 
Case 1 Baseline 
Case 2 Min. Travel Time 
Case 3 Max. GMA Conc 
Case 4 Mh.  Kh 
Case 5 Max. Kh 
Case 6 Mh.  Kh/& 
Case 7 Max. 
Case 8 M h .  Kd 
Case 9 Max. Kd 
Case 10 Min. Disp. 
Case 11 Max. Disp. 
Case 12 Min. Porosity 
Case 13 Max. Porosity 
Case 17 Original Model 
Fenceline Maximum 
Case 1 Baseline 
Case 2 Min. Travel Time 
Case 3 Max. GMA Conc 
Case 4 Min. Kh 
Case 5 Max. Kh 
Case 6 Min. Kh/& 
Case 7 Max. Kh/& 
Case 8 Min. K, 

Case 10 Min. Disp. 
Case 11 Max. Disp. 
Case 12 Min. Porosity 
Case 13 Max. Porosity 
Case 17 Original Model 

Case 9 Max. Kd 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
140 
120 
100 
100 
100 
100 
120 
100 
100 
100 
100 
160 

7.022 x lo+’ 
1.516 x 

1.545 x 

1.471 x 

2.971 x 

5.886 x 

7.023 x 

7.013 x 

8.838 x 
3.814 x 

7.749 1 0 + ~  

7.022 1 0 + ~  
7.022 x 

2.336 x 

2.058 x 
5.695 x 
2.186 x 
2.232 x 
1.514 x 

2.279 x 

1.419 x 
2.085 x 
1.850 x 

1.032 x 

2.033 x 
2.077 x 

2.940 x 1 0 + ~  

9.559 1 0 + ~  

22 % 
220 % 

209 % 

42 % 
110% 
84 96 
100% 
100% 
126% 
54 % 
100% 
100% 
33 % 

28 % 

106% 
108% 
74 % 

111% 
69 % 

101 96 
90% 
143 % 

50 96 
99 96 
101 % 
46% 
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FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F3.8-5 570$ I 
TIME OF ARRIVAL AND CONCENTRATIONS AT THE EAST AND SOUTH BOUNDARIES 

~~ 

Approx. 1st Concentration 
Case Case Arrival Time Time of (ppb) at Time %of Base 
Number Description (Years) MaxQears) of Maximum Case 

East-Maxim~m at (7e66) 
Case 1 Baseline 60 160 1.065 1 0 + ~  
Case 2 Min. Travel Time < 20 100 4.500 x 1 0 + ~  42 % 

Case 3 
Case 4 
Case 5 

Case 6 
Case 7 
Case 8 
Case 9 
Case 10 

Max. GMA Conc 
Min. Kh 
M a .  Kh 
M h .  &n<, 
Max. KJK,, 

M h .  Kd 
Max. Kd 
Min. Disp. 

Case 11 Max. Disp. 
. @ Case 12 Min. Porosity 

Case 13 Max. Porosity 

Case 1 Baseline 
Case 2 Min. Travel Time 
Case 3 Max. GMA Conc 

South-Maximum at (34;47) 

Case 4 M h .  Kh 
Case 5 Max. Kh , 

Case 6 Min. K,/& 
Case 7 Max. 
Case 8 Min. Kd 
Case 9 Max. Kd 
Case 10 Min. Disp. 
Case 11 Max. Disp. 
Case 12 Min. Porosity 

40 

100 
20 
60 
20 
20 
100 
40 
40 
60 
40 

< 20 
20 

< 20 
20 
< 20 
< 20 
< 20 
e 20 
20 
< 20 
< 20 
< 20 
< 20 

140 
260 
120 
200 
140 
120 
280 
160 
160 
180 
140 

100 
80 
100 
120 
80 

100 
100 
100 
120 
100 
100 
100 
100 

1.355 x 
8.758 x 
7.812 x 
9.094 x 1 0 + ~  
1.096 x 1 0 + ~  
1.338 x 
6.289 x 

1.501 x 
5.107 x 
9.863 x 
1.199 x 

2.058 x 
5.150 1 0 + ~  

1.948 1 0 + ~  
8.953 x 

1.597 x 
2.039 x 
1.215 x 
2.085 x 
1.850 x 

2.940 1 0 + ~  
1.032 x 
2.033 x 
2.077'~ lo+? 

127% 
82 96 
73 % 

85 % 

103 % 

126% 
59 % 

141 % 

48 96 
93 96 
113% 

25 Z 

44% 

95 % 

78 % 

99 % 

59 % 

101 % 

90% 
143% 
50 96 
99 % 

101 96 
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I I 1 I 
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I L-------LJ 
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DRAFT 
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DRAFT 
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I 

-~ I SCREENINGCRITEWA CONSTITUENTS WlTH MAXIMUM : 
(Tr.3) CONCENTRATION BELOW ! 

NOTE: 
DCS = DETECTED CONSTITUENTS 
COXs = CONSTITUENTS OF PRELIMINARY CONCERN 
CPcs = CONSTITUENTS OF FOTENTIAL CONCERN 
UCL = UPPER CONFIDENCE LEVEL 
HQ = HAZARD QUOTIENT 

DRAFT 
EIGURE F.3.5-1. CONSTITUENT SCREENING PROCESS - GROUNDWATER PATHWAY 
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APPENDIX F.3 

ATI'ACHMENT I 

HISTORICAL AIRBORNE RELEASE OF URANIUM 

AND 
GEOCHEMICAL CONCEPTS OF THE SUBSURFACE URANIUM DISTRIBUTION 

AT THE FERNALD SITE 



FEMP-OSRI-4 D 
June 23 

F.3.1.1 .O INTRODUCTION 

Remediation of uraniumcontaminated soil is considered a high priority at the Fernald Environmental 

Management Project (FEMP). The concepts of leaching and subsequent transport of uranium must be 

understood for predicting the environmental impact this soil could potentially have on the underlying 

groundwater quality in the Great Miami Aquifer. This report was prepared to summarize historical 

airborne uranium releases, type of deposition, form of uranium, and the geochemical conditions 

which have and will affect uranium migration through the soil column. Finally, this report relates 

these concepts to the leaching and distribution coefficients (& and Q used in the uranium fate and 

transport model for the Operable Unit 5 Remedial Investigation (RI) Report. 

Historical releases of uranium are covered in Section F.3.1.2.0 to introduce the forms of uranium 

present in the existing source areas. In general, uranium releases from the process plants at the site 

have occurred in the past either as repetitive emissions or as singular, and in some instances, 

episodic, welldocumented events. An example of a singular airborne release is the 1966 UF6 tank 

leak at the pilot plant. Episodic UF6 releases occurred at Plant 7 in the mid-1950s and repetitive 

airborne releases of various forms of uranium oxide have been emitted from Plants 2/3, 4, and 5 .  

Examples of former repetitive point source releases to the soil are acid bath spills at Plants 2/3, 6, 

and 8. 

In Section F.3.1.3.0, the mobilization of the various uranium forms in the source will be examined 

from a geochemical perspective. Rainwater will leach the various uranium forms and both dissolved 

and particulate forms will migrate downward through the soil column with infiltrating rainwater. In 

general, the soil column is dominated by carbonate minerals in the glacial overburden which is 

predominently highly fractured and weathered (brown) glacial overburden in the upper 8 to 15 feet of 

the column underlain by dense gray glacial overburden to a depth of 20 to 50 feet across most of the 

site. Fractured glacial overburden has a brown appearance due to the oxidation of iron, as a i s  

sediment and groundwater are in contact with oxygen in the atmosphere. The gray glacial overburden 

has not been oxidized because the absence of fractures eliminates the principal atmospheric pathway 

for oxygen exchange. Dissolution reactions between rainwater and carbonate minerals are the 

primary control on the porewater and groundwater compositions, resulting in carbonate-rich waters 

that is effective at complexing and transporting uranium. Adsorption of uranium by the weathered 
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and unweathered glacial overburden is not significantly different, as the aqueous form of uranium is 

homogenous throughout the glacial overburden. The surface of the water table in the glacial 

overburden is about 3 to 5 feet below land surface. 

Below the glacial overburden is the highly permeable sand and gravel that contain the Great Miami 

Aquifer. Due to the high hydraulic conductivity contrast between the glacial overburden and the 

upper portion of the sand and gravel is unsaturated and the Great Miami Aquifer exists as a second 

unconfined water table as much as 45 feet below the bottom of the glacial overburden. The 

composition of groundwater in the Great Miami Aquifer is very similar to groundwater in the glacial 

overburden. Therefore, the nature and mobility of uranium species in these groundwaters is similar. 

Airborne releases of uranium particles have been deposited site wide on the surface of the soil as both 

highly soluble uranium fluorides and less soluble uranium oxides. Over the 1951 to 1989 period of 

operation, the uranium fluoride forms in this airdeposited source have been leached and transported 

into the soil column by infiltrating rainfall. Additionally, uranium oxide particles may have been 

suspended and carried into the subsurface by infiltrating rainwater. The aqueous uranium derived 

primarily from dissolution of the uranum fluoride forms migrated into the soil first and the less 

soluble uranium oxide particles remained at or near the surface. As time progresses, the uranium 

fluoride forms are depleted from the source and uranium concentrations in the infiltrating rainfall 

begin to decrease, as the less soluble uranium oxide particles become the primary source for leaching. 

The nature and extent of these migrating fronts with respect to past, present, and future distribution of 

uranium is evaluated in Section F.3.1.4.0. 

Section F.3.1.5.0 of this report will relate the historical releases and geochemical concepts to the 

leaching and distribution coefficients (K, and KJ used in the uranium fate and transport model for the 

Operable Unit 5 RI Report. Leaching coefficients are used to determine the input uranium loading as 

a function of time, and the large range in observed and calculated values (about 1 to 3500 L/kg) 

reflects the heterogeneity of uranium forms in the source. In contrast, the large range in distribution 

coefficients (about 1 to 2400 L/kg) reflects the kinetics of adsorption versus desorption, rather than a 

variety of uranium forms. Adsorption distribution coefficients are well constrained to the range of 11 

to 40 L/kg, while desorption coefficients vary from 75 to 2433 L/kg. The lower adsorption values 

are used to model uranium migration when the source is present, and desorption coefficients are 

applicable once the source has been removed. 
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F.3.1.2.0 AIRBORNE RELEASE HISTORY 

Uranium releases at the FEMP (known until 1991 as the Feed Materials Production Center [FMPC]) 

are addressed in this section through discussions of the release mechanism, routine discharges from 

production operations, significant episodal releases from plant operations, and nonproduction source 

releases of primary contamination. 

F.3.1.2.1 AIRBORNE RELEASE MECHANISMS 

The major features of the FEMP are illustrated in Figure F.3.1.2-1. Plant process operations were 

limited to a fenced, 136-acre tract known as the production area. Liquid and solid wastes that were 

generated by the various chemical and metallurgical processes were stored or disposed of in the waste 

storage area located west of the production area. The cessation of production operations in 1989 

essentially eliminated further primary releases to environmental media; secondary release mechanisms 

and resultant contaminant migration are continuing. 

Several mechanisms of airborne release exist for the transport of radiological contaminants to 

environmental media primarily from process operations and waste management practices. Secondary 

releases, such as air resuspension of contaminated soil, contributed to further migration and likely 

transport to other media as outlined in Table F.3.1.2-1. 

F.3.1.2.1.1 Primary Discharges From Production Operations 

Uranium processing operations within the FEMP production cycle resulted in both routine and 

episodal primary releases of airborne radiological contaminants to environmental media. Airborne 

particles and gases were generated during most production, storage and handling operations over 

some 38 years of processing uranium materials. The principal sources of routine airborne emissions 

from process operations were dust collector discharges, wet scrubber discharges, and acid-pickling 

fume stacks. Episodal releases resulted from unplanned incidents arising from either human error, 

equipment malfunctions, procedures, or situational conditions. 

F.3.1.2.1.2 Secondan Releases From Nonproduction Sources 

Emissions of uranium from nonproduction sources included those from waste management storage 

practices, incinerator operations and building exhausts. Fugitive dust generated from the waste @ 
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storage pits can be attributed to load-in/load-out operations, wind erosion of stored materials, and 

vehicle movement in the storage area. Five nonproduction solid/liquid waste incinerators supported 

the general site operations. Exhausts from buildings located within the production area and the 

laboratory contributed uranium releases. 

F.3.1.2.2 ROUTINE DISCHARGES FROM PRODUCTION OPERATIONS 

Routine operations at the FEMP resulted in occasional discharges from the process stacks and 

by-products, which were handled in a variety of ways. Figure F.3.1.2-2 is a schematic flow diagram 

of the FEMP process and identifies the major products by each plant. Contamination of 

environmental media resulted from releases during process operations and from handling and 

disposition of the by-products that were treated as waste streams. Descriptions of process operations 

and waste management practices are presented from a broad perspective of how these activities 

contaminated the environmental media. 

The total airborne emissions since operations began in 1951 amount to 179,058 kilograms of uranium 

(kg U), and are compiled in Table F.3.1.2-2. The total releases are determined by summing the 

estimated and measured uranium emissions from a number of process stacks, and vents. For the 

purpose of analysis, releases through 1984 were considered inasmuch as airborne emissions beyond 

that time were relatively insignificant. Uranium discharges from monitored stacks were the only 

measured emissions. Table F.3.1.2-2 summarizes the annual airborne emissions from all sources at 

the FEMP since Operations were started in the 1950s. 

F.3.1.2.2.1 Description of Plant-bv-Plant Ouerations and History 

The FEMP began operations in 1951 upon completion of the pilot plant, the site's first operational 

facility. This plant served as the prototype for the entire FEMP process during the design and 

construction of the other plants. Plant 6 began operations in 1952, followed by Plants 1, 2/3, 4, 5 

and 8 in 1953. Plants 7 and 9 became operational in 1954. Production peaked in 1960 at 

approximately 12,000,000 kg U. A product decline began in 1964 and reached a low of 1,230,000 

kg U in 1975. 

The following paragraphs provide a highlight overview of the chemical and metallurgical processes 

used at the FEMP for the manufacture of uranium metal products (Figure F.3.1.2-3). In general, 

these processes occurred in seven of the FEMP's more than 50 production, storage and support 
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buildings. Emphasis is placed on the.process chemistry, equipment and uranium species discharged 

as primary airborne releases during different periods of operation. 

1 e 2 

3 

F.3.1.2.2.1.1 Plant 1 (SalllDlinE Plant) 

Operations began in 1951 for the sampling of impure uranium feed materials. The plant received 

large quantities of natural, enriched and depleted uranium materials which were sampled and analyzed 

for uranium assay and isotopic enrichment. Drummed K-65 materials were temporarily stored on the 

Plant 1 pad in the early 1950s. The plant had 15 dust collectors; dust particles were generally 8 to 24 

microns in size and in the form of uranium ores concentrates, and oxides. 

F.3.1.2.2.1.2 Plant 2/3 (Refinem) 

Operations began in 1953 for the conversion of impure feed materials (received from Plant 1) to pure 

uranium trioxide (UOJ. This was accomplished by dissolving the feeds in nitric acid; purification by 

solvent extraction; and thermal decomposition of the purified uranyl nitrate (UNH) solution to 
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produce U03, commonly called orange oxide. 15 

16 

Plant 2/3 processed three classes of materials: pitchblende ores as they were mined and shipped to 17 @ the F E W ;  domestic uranium concentrates that had undergone a preliminary refining process at the 18 

mill sites; and residues recovered at various stages of FEMP operations. Pitchblende ores contained 19 

elevated levels of radium and were processed from 1953 to 1955. a0 

21 

Beginning in 1962, Plant 2/3 was used for processing quantities of residues that were generated by the 

residues received from off site were trace quantities of fission products and transuranics. These feed 

streams generally contained less than 3 parts per billion @pb) of transuranics such as plutonium 

@)-239 and less than 10 parts per million @pm) of fission products such as technetium (Tc)-99. 

Plant 2/3 contained four dust collectors and two scrubbers. Releases included small U 0 3  particles 

which penetrated the scrubbers, uranyl nitrate hexahydrate, and radium @a)-226. 

F.3.1.2.2.1.3 Plant 4 (Green Salt Plant) 30 

n 

FEMP processing plants along with those received from several DOE facilities. Residing within the n 
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Operations began in 1953 for the conversion of pure U 0 3  (received from Plant 2/3) to pure uranium 

tetrafluoride (UF,,), commonly called green salt. 
31 

This was accomplished by a two-step process that ' 32 

@ reduced UO, with hydrogen to form uranium dioxide (UOJ, which was then converted to UF, by 33 
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reaction with anhydrous hydrogen fluoride. Plant 4 contained 12 dust collectors. Dust particles were 

2 to 22 microns in size and ranged from 50 to 81 percent uranium (UQ, UO,, U308, and UF,). 

Discharges of UF, are estimated to contain 2 percent U02F2, a uranium species side product from the 

Plant 4 process. 

F.3.1.2.2.1.4 Plant 5 (Metals Production Plant) 

Operations began in 1953 for the conversion of pure UF, (received from Plant 4) to uranium metal 

derbies by high-temperature reduction using magnesium metals granules. After heating for 3 to 

4 hours at approximately 1200"F, the UF, and the magnesium would initiate an exothermic reaction. 

The resulting product was a 300- to 375-pound piece of pure uranium metal and a by-product, 

magnesium fluoride slag. The resultant piece of uranium metal had the shape of a gentleman's hat, or 

derby; therefore, these pieces were called derbies. Most of the derbies were recast to form ingots for 

further processing at the F E W ,  but some were shipped directly or cast into flat billets. Graphite 

crucibles were machined and the magnesium fluoride slag milled for reuse in reduction pots. Plant 5 

contained 17 dust collectors. Dusts in the reduction area were mostly UF, and U308 in magnesium 

fluoride slag. Remelt area dusts were mostly U308. Dust particles were 0.5 to >44 microns in size. 

F.3.1.2.2.1.5 Plant 6 Metals Fabrication Plant) 

Operations began in 1952 for the fabrication of finished cores from normal uranium cylindrical ingots 

received from Plant 5 via rolling mill, heat treat and machining operations. Later, enriched and 

depleted uranium ingots were machined in Plant 9 and heat treated in Plant 6 for shipment to Reactive 

Metals, Inc. @MI) Company located in Ashtabula, Ohio. At RMI, uranium ingots were extruded 

into tubes for return to Plant 6 at the FEMP where they were cut into sections, heat treated, machined 

to final dimensions, and inspected for final product quality. The completed target element cores were 

shipped to the Savannah River Plant. Ingots consisting of slightly enriched uranium were upset 

forged, machined, and shipped from RMI to the Hanford site. Scrap metal that was generated during 

the various metal production and fabrication steps was pickled in nitric acid to remove oxide 

contamination and progeny products before recycling via remelt casting operations. Chips and lathe 

turnings were crushed, pickled, rinsed, dried, briquetted, and recycled to remelt casting operations. 

Plant 6 contained three dust collectors and three electrostatic precipitators. The principal airborne 

emission path from Plant 6 was the acid-vapor exhaust from the stack that ventilated the pickling 

tank, two wash tanks, and the exhaust from the briquetting operations. 
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F.3.1.2.2.1.6 Plant 7 Mex Reduction Plant 1 a Operations began in 1954 for the conversio; of UF, received from the gaseous diffusion plants to 2 

produce high purity UF, as a supplement to the Plant 4 production. Actual production ran from 1954 3 

to 1956; the plant contained four dust collectors. 

F.3.1.2.2.1.7 Plant 8 (ScraD Recovery Plant) 

Operations began in 1953. Plant 8 processed impure metals and residues including off-specification 

U03 and UF,, magnesium fluoride slag, crucible burnout, ingot top crops, sump cakes, chips, and 

sawdust received from nearly all the production plants. High-grade scrap, such as machining chips 

and turnings, were oxidized to U,O, in an oxidation furnace or burned in a box furnace. Fine 

material (<8 mesh) was sent to Plant 2/3; coarse material (>8 mesh) was further oxidized in a 

muffle furnace. The furnaces were vented to wet scrubbers before gases were discharged to the 

atmosphere. 

F.3.1.2.2.1.8 Plant 9 (SDecial Products Plant) 

Uranium operations began in 1957. Plant 9 originally conducted casting and cropping of ingots from 

Plant 5. Cropped billets from Plant 5 were drilled and machined for further processing in Plant 6. 
Beginning in 1961, the Zirnlo process was used to recover rejected coextrusion sections from the fuel 

fabrication operation at Hanford. The process used dilute hydrofluoric acid to remove zirconium 

followed by nitric acid for copper removal from uranium cores. The decladded cores were then 

recycled through Plant 5 remelt casting operations. The acid tanks had an exhaust stack with a 

blower. Core pickling was used from 1961 to 1963; briquetting of uranium and thorium was 

performed from 1953 to 1963. 

F.3.1.2.2.1.9 Pilot Plant 

Operations began in 1951. During the early years, the pilot plant produced limited quantities of 

enriched uranium metal. Box furnaces were used to process U308, enriched uranium turnings and 

"sawdust" generated in the production of enriched uranium cores. Crucibles were plasma coated in 

the pilot plant. Material up to 3.85 percent enrichment was processed to metal via the UF6 reduction 

process. Most uranium operations were suspended during the thorium production that occurred 

between 1967 and 1975. 
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Conversion of UF6 to uranium tetrafluoride (UF,) began by heating the UF, in an autoclave to 

transform the solid into a gas. The gaseous UF6 was then reduced with hydrogen to form UF,. The 

UF, was feed material for Plants 5 and 9. The offgas from the production of UF, consisted of 

hydrogen, nitrogen, hydrogen fluoride, uranium tetrafluoride, a carbon trap to remove unreacted 

uranium hexafluoride, a two-stage refrigerated condenser system to remove anhydrous hydrogen 

fluoride, and a water scrubber to remove trace aqueous hydrofluoric acid before being vented to the 

atmosphere. Equipment in the pilot plant was used for a variety of special production operations. 

The dust from the collectors in the pilot plant was 9 to 44 microns in size and assayed approximately 

80 percent uranium in the form of U03, U308, and UF,. 

F.3.1.2.2.2 Time/Form Characterization of Plant Discharges 

The principal sources of airborne emissions from FEMP processing operations were: 

Dust collector stack discharges 
Wet scrubber discharges 
Acid-pickling fume stacks 

Airborne releases from these sources totaled 169,147 kg U through 1984, and are characterized in the 

following subsections. 

When combined with the release of 8891 kg U from nonproduction sources (Sections F.3.1.2.3 and 

F.3.1.2.4), the FEMP total comes to 178,038 kg U through 1984 (see Table F.3.1.2-2). 

F.3.1.2.2.2.1 Dust Collector Stack Discharges 

Dust collector stack discharges were the principal sources of airborne emissions during the span of 

FEMP operations from 1951 to 1984. Airborne releases of uranium from plant stacks totaled 

94,590 kg U (Table F.3.1.2-2) and are characterized, as follows: 

Plant Stacks (lcg U) Percent Principal U Species 
1 985 1 U Ores, U308 
2/3 3219* 3 U Ores, U308, U03 
4 33,217 35 U03, U308, UF4/U02F2 
5 26,189 28 U308, UF,/U02F2 

6 1204 1 u3°8 

001356 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

m 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

"* I : \n :. c-: 
i;r:,,-.." * I - ?  

PGH\OUS-RI\DOl-94-7\Junc 21. 1994 1:57pm F. 3 .I .2-6 



FEMP-OSRI-4 D W ,  
June=, lsg 

Plant Stacks (kg U) Percent Principal U Species 
7 13,272 14 UF4 
8 10,773 12 U308, UAP, UC14 
9 2599 3 U3O8, uF4nr02F2 

Pilot 3132 3 u308, uF4 

Total 94,590 100 

*Estimated releases due to gulping operations (38179.3 kg U) have 
been subtracted from the Table F.3.1.2-2 total for Plant 2/3 and will 
be covered in Section F.3.1.2.2.2.2. 

The Plant 8 scrubbers discharged another 36,378 kg U, primarily in the form of uranyl ammonium 

phosphate (UAP) and urannous tetrachloride from the dissolution of U-metal in hydrochloric acid. 

Each plant discharged dust as uranium residues from processing operations. Plants 4, 5, and 9 

discharged U02F2 as a companion side-product contained in UF,. Estimates of dust collector 

discharges from all FEMP processing plants categorized by U species follow: 

Uranium Species kg U Percent of Total 
Ores 
U3°8r u02 

uo3 
UF4 
U02F2 
UC14 
UAP*, ADU** 
Total 

3590 4 
66,649 70 

149 < 1  
23,387 25 

194 < 1  
28 < 1  

593 < 1  
94,590 

*Uranyl ammonium phosphate 
**Diammonium diuranate 

Ninety-five percent of the discharges were oxides and green salt. Stack discharges from Plants 4 

and 5 comprised 63 percent of the total discharged from the FEMP processing plants. It should be 

noted that dust collector discharges from Plants 2/3 and 8, when combined with emissions from 

gulping operations and the wet scrubber discharges, together accounted for 52 percent, 

(88,549 kg U), as discussed in Section F.3.1.2.2.2.2. Also, Plant 7 discharged 14 percent of the 

FEMP total in just three years of its operation between 1954-56. Most of the FEMP releases 0 
.. . .$ Cb ;, a t  
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occurred during the first 20 years of plant operations (Section F.3.1.2.2.2.3). A breakdown of 

uranium stack discharges by plant, species and time is summarized in Table F.3.1.2-3. 

F.3.1.2.2.2.2 Wet Scrubber and Acid-Pickling Discharges 

Wet scrubber discharges over the four decades of FEMP operations resulted from Plant 2/3 gulping 

operations and wet scrubbers in Plant 8. Acid-pickling operations in Plants 6 and 9 further 

contributed to these uranium emissions. Releases of 38,179 kg U as uranyl nitrate are estimated from 

the Plant 213 gulping operations (Table F.3.1.24) and 36,378 kg U from the Plant 8 wet scrubbers 

(Table F.3.1.2-2). Emissions from the Plant 6 and 9 acid-pickling sources are judged to be relatively 

insignificant. The impact of these emissions to the environmental media is in the discharge of acidic 

vapors that are conducive to promoting solubilization of particulate uranium species released from 

other sources. 

F.3.1.2.2.2.3 Historical Discharges of FEMP Dust Collector and Wet Scrubbers 

Historical discharges of FEMP dust collector and wet scrubbers are listed below: 
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Discharges (kg U) 
Plant 1950s 1960s 1970s 1980s Total 

1 
213 
4 
5 
6 
7 
8 
9 

Pilot 
Total 

Percent 

642 
14,556 

'27,861 
22,978 

449 
13,272 
12,25 1 

1096 
1934 

95,039 
37 

252 
13,249 

4350 
2407 
75 1 

0 
21,675 

1159 
1179 

56,022 
33 

57 
12,804 

336 
332 

2 
0 

1952 
168 
13 

15,664 
9 

34 
789 
670 
472 

2 
0 

273 
176 

6 
2422 

1 

985 
41,398 
33,217 
26,189 

1204 
13,272 
47,151 

2599 
3132 

169,147 
100 

The significance of the time characterization is that the substantial quantities of uranium discharged 

during the initial years of operation have had ample opportunity to come into solubility equilibrium 

with environmental media, undergo slow hydrolysis to other uranium species, or have migrated by 

transport to other media. 
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In November 1993 a draft report entitled "The Fernald Dosimetry Reconstruction Project - 
Radionuclide Source Terms and Uncertainties" was issued for review by the Radiological Assessments 

Corporation (RAC) under-contract to the Centers for Disease Control (CDC). The report was 

prepared to support an initiative being undertaken by the CDC to reconstruct the potential radiological 

doses received by members of the public residing around the FEMP as a result of environmental 

discharges during the facility's 38-year operational history. 

Dose Reconstruction Proiect Release Estimates 0 

Within the draft CDC report, RAC evaluated the projected quantities and characteristics of 

radiological contaminants released to the environment from facility operations. Existing FEMP 

historical release estimates, as presented in the U.S. Department of Energy's (DOE'S) remedial 

investigatiodfeasibility study (RIBS) documents, were based upon an evaluation of historical stack 

monitoring data and production records by FEMP scientific staff members. The RAC estimates 

employed a probabilistic approach to projecting these same historical release levels. 

The probabilistic-based estimates completed by RAC included use of Monte Carlo methods to evaluate 

the propagation of uncertainty in the estimating process. These Monte Carlo simulations were 

completed for total site dust collector emissions, Plant 8 scrubber emissions, Plant 2/3 scrubber 

discharges, and radon released from the site. In general, the best estimate of the mass of releases 

from these sources, as projected by RAC, were, on average, approximately 250 percent higher than 

similar estimates completed by the FEMP. The primary differences reside in the estimation of 

releases from the Plant 8 scrubbers (385 percent higher release estimates) and the site-wide dust 

collection systems (265 percent higher emission estimates). 

No attempt has been made to reconcile the differences between the two estimates of total mass of 

historical site emissions. For the purposes of this report, it is the types of uranium chemical forms 

(species) that are of significance to the report's findings, not the total mass of contaminants released. 

The differences in projected total quantities of emissions is not considered significant to the 

identification of geochemical parameters for fate and transport modeling, which is dependent on the 

species of uranium forms historically released. 
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F.3.1.2.3 SIGNIFICANT EPISODAL RELEASES FROM PLANT OPERATIONS 

F.3.1.2.3.1 Plant 7 Releases of UF, in 1954-55 

Eyewitness accounts have stated frequent releases of UF, during the start-up and early operation of 

Plant 7 in the 1954 period. During these incidents, building windows were closed and laboratory 

ventilation hoods were shutdown until the visible white plume of UF, dissipated from cylinders placed 

on-line for operations. Quantities released as UF, have been estimated to be 252 kg U during the 

operation of Plant 7. 

F.3.1.2.3.2 Pilot Plant Releases of UF, in 1966 

On February 14, 1966, an unmonitored release of 1195 kg U as uF6 occurred during a one-hour 

period, beginning at 8:40 a.m. At that time winds were from the northhorthwest at 5 mph. The 

release point was about six feet above the ground and resulted from a valve being inadvertently 

removed. Releases of another 264 kg U have been estimated for other intermittent periods of 

operation. 
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F.3.1.2.3.3 Plant 2/3 Releases of UNH/Nitric Acid Vapor 

Quantities of uranium were emitted from the Plant 2/3 gulping system as a vapor mist of UNH 

solution in nitric acid. These emissions occur when U 0 3  was removed by vacuum gulping from 

denitration pots. Estimates of 38,179 kg U discharged were based on uranium production records; 

measurements of U content in acid mists; and collection efficiency expected from the entire particulate 

control system. Releases totaling 272 kg U have been estimated based on two specifically 

documented incidents. 

F.3.1.2.3.4 Other Nonroutine Production Discharges 

Emissions of uranium from metal fires and solid spills occurring outdoors have been estimated to be 

907 kg U and 1059 kg U, respectively, over the period of FEMP operations through 1984. Uranium 

metal fires generally occurred on the east storage pads of Plants 6 and 8, where drums of machining 

chips and turnings were stored for the pickling and briquetting operations. Outdoor spills amounting 

to 37 kg U occurred during the interplant shipment of uranium compounds, usually from a drum 

falling from a transport trailer. 
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F.3.1.2.4 NONPRODUCTION SOURCE RELEASES OF PRIMARY CONTAMINATION 

F.3.1.2.4.1 Incineration 

Five non-production incinerators supported the general site operations. Discharges (Table F.3 .I.2-2) 

from these incinerators were as follows; 

Old solid waste incinerator at the sewage treatment plant (2480 kg U) 
Oil burner (463 kg U) ’ 

Graphite burner (125 kg U) 
New solid waste incinerator (12 kg U) 
Liquid organic waste incinerator (17 kg U) 

Uranium releases from these sources are estimated to be 3087 kg U for the FEMP’s operational 

period. The likely form of release is U308: 

F .3. I. 2.4.2 Storage 

Up to 1984, on-property disposal of solid and slurried wastes at the F E W  occurred in pits and silos. 

Transport of solid wastes to the pits was dependent on the type of wastes generated and the type of 

storage containers. In general, drummed wastes were transported on flat-bed trailers; metal 

dumpsters were carried by dumpster vehicles; bulk wastes were transported by dump trucks and 

trailers; and drummed pyrophoric metal was conveyed on four-wheeled flat-bed trailers pulled by two 

tractors. At the waste storage area, dump trucks, dump trailers, dumpster units, and drummed wastes 

were emptied directly onto the pits’ edges. The material was then pushed into the pits by either a 

bulldozer or a dragline scraper. Loose contamination was washed from bulldozers, the dragline 

scraper, vehicles, dumpsters, and fork trucks with water at the pits. Fugitive airborne uranium 

emissions at the waste pits have been estimated to be 1371 kg U for the FEMP operational period 

through 1984 (Table F.3.1.2-4). 

e 
, - 

F.3.1.2.4.3 Other Emissions 

Estimates of uranium releases from building exhausts and laboratory emissions have been estimated to 

be 379 kg U and 68 kg U, respectively, for the FEMP operational period through 1984 (columns 

numbered 4 and 5 ,  Table F.3.1.2-4). The likely form of release is U308 or intermediate uranium 

compounds specific to each processing plant. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a, 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

34 

35 

F.3.1.2-11 



t t  t t  ----- 

c( ." 
0 

v1 

-D 

FEMP-OUSRI-4 DRAFT 
June23, 1994 

a 

0 0 13.62 



c;' 
Y 
7 

w 
111 m c 
CI 

2 

6700 FEMP-OUSRI-4 DRAFT 
June 23,1994 



FEMP-OUSRI-4 DRAFT 
June23, 1994 

" 
- I  I I I I I  I P  
9 -? 

z! k 

r: 
0 



FEMP-OSRI-4 
June 

TABLE F.3.1.2-3 

ESTIMATE OF TIMElFORM URANIUM STACK DISCHARGES 

Uranium Discharged (kg) Species Plant 
Plant Species 1950s 1960s 1970s 1980s Total Total 

1 

213 

4 

5 

6 

7 

8 

9 

Pilot 

Total 

642 
0 

1,788 
199 

0 

0 
21,349 
6,382 

130 

22,185 
777 

16 

449 

13,272 

4,089 
222 

9 

672 
416 

8 

1,912 
22 

74,537 

149 
103 

414 
45 
0 

75 
3,468 

79 1 
16 

2,230 
176 

0 

75 1 

0 

5,239 
37 1 

19- 

696 
37 1 

5 

1,064 
115 

16,187 

0 
57 

597 
105 
62 

0 
29 

301 
6 

322 
10 
0 

2 

0 

706 
0 
0 

168 
0 
0 

13 
0 

2,378 

0 
34 

0 
6 
3 

8 
18 

63 1 
13 

436 
36 
0 

2 

0 

119 
0 
0 

176 
0 
0 

5 
1 

1,488 

79 1 
194 

2,799 
355 
65 

83 
24,864 
8,105 

165 

25,173 
999 

16 

1,204 

13,272 

10,153 
593 
28 

1,712 
874 

13 

2,994 
138 

94,590 

985 

3,219 

33,217 

26,188 
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F.3.1.3.0 GEOCHEMICAL PROCESSES INFLUENCING THE URANIUM DISTRIBUTION 

F.3.1.3.1 RAINWATEWSOIL CHEMISTRY 

Rainwater falling on soil media will react with minerals/solids and organic material to form 

porewater. The geochemistry of porewater is controlled by the pH of the rainwater, activity of 

carbon dioxide (COJ in the water/soil system, and the solubility of various minerals or leaching of 

solids in the soil. A mineralogical summary of FEMP soils is provided in Table F.3.1.3-1. At the 

FEMP site, the moderately low pH of the rainwater (about 5) is raised by dissolution reactions with 

carbonate mineral fragments (dolomite and calcite) present in the soil. Rainwater dissolution reactions 

are most likely to occur in the upper few feet of the glacial overburden, and these reactions affect the 

leaching of uranium from near-surface sources. The pH of the waterhoil system will be buffered in 

the range of 7 to 8 by carbonate mineral (e.g., CaCO,) dissolution, CO, dissolution, and carbonic 

acid (H2C03) dissociation. Important reactions in this system are: 

(1) CaCO, + H20 < - > Ca+2 + HC03- + OH- 

(2) CO, + H,O < ->  H,C03 

(3) H2C03 < - > H+ + HC03- 

The dissolution of CaCO, in water (Reaction 1) contacting air containing about 0.03 percent CO, 

results in an equilibrium pH of about 8. Lower pH values are generally observed in FEMP soil 

because the activity of CO, (i.e., partial pressure of COJ in the soil is greater than in the air, due to 

decomposition of organic debris and respiration of microorganisms. The higher CO, activity in soil 

drives Reaction 2 to the right to produce more H2C03, which dissociates immediately (Reaction 3) to 

release H+ and lower the pH. The large reservoir of carbonate minerals (30 to 50 percent of the soil) 

and biogenic sources of CO, allow the waterhoil system to be buffered between 7 and 8 by the 

interplay of the above three reactions. 

Silicate minerals present in the soil (e.g., quartz, feldspar, and clay minerals) have less influence on 

the chemistry of the porewater due to their low solubilities (relative to carbonate minerals) at near 

neutral pH values. These minerals provide silica, potassium, sodium, aluminum, and various trace 

metals to the porewater via dissolution and ionexchange reactions. The weathered surface area of 

these minerals plays an important part in the adsorption of ions from the porewater. 
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F.3.1.3.2 LEACHING OF URANIUM SOLIDS 

Uranium solids present in near-surface sources will be leached by rainwater to form a portion of the 

dissolved constituents (i.e., solute) delivered to the porewater. Leaching refers to removing 

constituents from the solid by desorption, ion exchange, and dissolution reactions. In this sense, 

dissolution of a solid is a subset process of leaching. The degree to which individual uranium solids 

will dissolve is a function of bond type (e.g., ionic, covalent, etc.) in the mineral structure, which is 

reflected by the composition of the solid. The extent of dissolution is expressed mathematically by 

the solubility product. For example, consider the solubility of UO, and UF, in distilled water of 

pH 7 at 25°C with an oxygen partial pressure of 1 x 

0.24 volts at pH 7). The reactions are: 

atmospheres (corresponding to an Eh of 

(4) UO, + 'A02 + 2H+ <-> U02+2 + H20 

(5) UF, + 'AO2 + H20 C - >  U02+' + 2H+ + 4F- 

Using the equilibrium constants reported in the EQ3/6 thermodynamic data base (Version 7.2; Wolery 

1992; Wolery and Daveler 1992) for the above reactions, UC& will dissolve to yield 0.3 milligrams of 

uranium per kilogram of water (mg U/kg water) and dissolution of UF, yields 28,000 mg U/kg water. 

Therefore, the solubility of UF, under these conditions (i.e., pH = 7, Eh = 0.24 volts, and UQ+2 is 

the only uranium species formed) is almost 6 orders of magnitude greater than UQ. It is important 

to highlight that the calculation above assumes U02+2 is the only uranium species formed. In natural 

groundwater systems, a variety of common ions (e.g., C03-'> are available to complex U02+2, 

resulting in increased dissolution of uranium solids. Most of these complexing ions are provided by 

dissolution reactions between rainwater and soil minerals. This important point is discussed in more 

detail below, 

@ 

The example above illustrates that UO, will remain in the environment much longer than UF, if the 

particle size and emitted quantities (i.e., moles) are similar for each uranium form. As the dissolution 

rate of a solid is a function of the particle surface area, leaching of very fine U 0 2  particles can yield 

uranium concentrations that are similar to those derived from leaching of coarser UF, particles - if 
the leaching time period is less than that required to establish solubility equilibrium. From the 

example above, note that if the water is allowed to equilibrate with the solids the uranium yield would 

be 6 orders of magnitude greater for the UF, relative to U02, regardless of particle size; 

0 
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$%; i .* . 
.* .. ' hi'ther point to emphasize from the preceding discussion is that release of uranium to the glacial 

overburden is tied to the solubility of the uranium solid in the source. Particles of UF, will release 

more dissolved uranium to the glacial overburden than U02 particles during any given storm event, 

given that the quantity (i.e., moles) and particle size of each form are similar. Additionally, UF, is 

not expected to persist in the environment for long periods of time due to its high solubility. This 

implies that little, if any, of the UF, released from operations/accidents remains in the FEMP soil 

today. 

The use of solubility calculations can be extended to all uranium forms believed to have been released 

from FEMP sources (Section F.3.1.2.0) to develop a leaching hierarchy for uranium minerals. A 

relative ranking of mineral solubility in rainwater was obtained by computing the saturation indicies 

for most FEMP uranium minerals of interest. The saturation index (SI) is equal to the log of the ion 

activity product (iap) minus the log of the solubility product (sp), or SI = log(iap/sp). An SI value of 

zero (iap = sp) indicates the mineral is saturated in the solution (i.e., the mineral is at its solubility 

limit). When SI values are compared among the uranium minerals, minerals with the lowest SI 
values are most soluble and those with the highest values are least soluble. SI calculations were 

carried out with the EQ3/6 geochemical computer code (Version 7.2; Wolery 1992; Wolery and 

Daveler 1992) and results are summarized in Table F.3.1.3-2; results are listed in qualitative 

categories of most leachable (Le., most soluble), moderately leachable, and least leachable. 

TABLE F.3.1.3-2 

LEACHABILITY OF URANIUM SOLIDS IN RAINWATER AT 25°C 

Most Leachable (SIB) Moderately Leachable (SI) Least Leachable (SI) 

UO,(NO,), - 6H20 (- 95.6)) UF, (-33.2) U308 (-8.88) 

UF6 (-89.9) N~zU~O,  (-20.1) U02 (-8.42) 

(NH32U20,b UO, (-7.10) 

NH,U02P0,b 

a Saturation Index (SI) calculated with the EQ3/6 geochemical code using pH = 
5, Eh = 0.4 Volts, and U = 0.001 mg/L. Lowest SI values correspond to 
most soluble, or leachable, uranium forms. 
Mineral is not in EQ3/6 thermodynamic database; therefore, SI is unavailable. 
Ammonium salts are generally very soluble, and this assumption is used to 
support the placement of these minerals in the most leachable category. 
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Important dissolution reactions for uranium minerals in past and present near-surface sources 

(Table F.3.1.3-2) are given below: 

(6) U02(N03), .6H20 + H20 < - > U02" + 2N03- + 7H20 

(7) UF6 + 2H20 <-> U02+2 + 4H+ + 6F- 

(8) (NHJ2U207 + 3H20 < - > 2NH4+ + 2U02+2 + 60H- 

(9) NH4uo2Po4 + 3H20 < - > NH4+ + u02+' + pod-' 

(10) UF4 + ' A 0 2  + H20 < - > U02+' + 2H+ + 4F- 

(1 1) NaJ207 + 3H20 < - > 2Na+ + 2U02+2 + 60H- 

(12) U308 + 550, + 6H' C - - >  3u02+2 + 3H20 

(13) UO, + 'LO2 + 2H+ < - > U02+* + H20 

(14) U03 + 2H+ <-> U02+2 + H20 

As Reactions 6 through 11 involve uranium salts of moderate to high solubility (Table F.3.1.3-2), 

rainwater contacting these solids would result in rapid dissolution and subsequent mobilization of 

uranium. Because of their soluble nature, the uranium salts in Reactions 6 through 11 are not 

expected to be present in near-surface sources today due to the high annual rainfall (greater than 

40 inches) and the cessation of production activities at the FEMP in 1989. @ 

Under the wet and oxidizing surface soil conditions present at the FEMP, uranium will be leached 

from near-surface sources and released initially as the uranyl ion (U02+2). U02+2 readily forms 

aqueous complexes with carbonate (C03-2), phosphate 

porewater and groundwater. The rainwatedsoil reactions discussed above produce porewater and 

groundwater compositions that reflect equilibrium with carbonate minerals, resulting in waters 

composed primarily of the ions Ca+', HC03-, Mg+2, and C03-2. The C03-2 ion has a strong affinity 

for U02+2 and readily forms aqueous uranium complexes as follows: 

and hydroxide (OH-) ions present in 

Other uranium species that are predicted (based on EQ3/6 geochemical modeling) to exist in FEMP 

perched groundwater at much lower concentrations are indicated below: 
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The formation of uranium complexes in F E W  porewater and perched groundwater enhances the 

dissolution of uranium minerals by decreasing the activity (Le., concentration) of U02” in the water. 

As the U02” activity is lowered in Reactions 15 through 20 by the formation of the indicated 

complexes, the affinity to drive Reactions 6 through 14 to the right is increased, resulting in 

dissolution of additional uranium solids. The principle illustrated here is that formation of aqueous 

uranium complexes increases the uranium concentration in solution. 

Another important observation is that the predicted uranium speciation in perched groundwater 

(Reactions 15 through 20) is dominated by negatively charged complexes, which have greater mobility 

in most watedsoil systems. Most watedsoil systems are dominated by particles that have a net 

negative charge on their surface, creating favorable conditions for the adsorption of positively charged 

ions (e.g., Cd+?, Ra+*, etc.). The adsorption of negatively charged species is controlled largely by 

the presence of iron, manganese, and aluminum oxyhydroxide coatings on weathered mineral grains. 

F.3.1.3.3 ADSORPTION AND ION-EXCHANGE REACTIONS 

As the speciation of uranium into carbonate complexes enhances the solubility of uranium solids, it is 

unlikely that precipitation of uranium solids from perched groundwater (HC03- = 470 mg/L) will 

occur at observed uranium concentrations below about 100 mg/L (discussed below). Therefore, the 

most important processes affecting the migration of uranium in glacial overburden media are 

adsorption and ion-exchange reactions with the surfaces of soil particles. Examples of these reactions 

for U02(C03),-’ are given below: 

(21) site+2 + UO2(CO,),-’ < - > site-U02(C03), 

(22) site-CO, + U02(C03),-2 < - > site-UO,(CO,), + C03-2 

Adsorption (Reaction 21) refers to two distinct processes: physical adsorption and chemisorption 

(Lasaga 1981). Physical adsorption results from the intermolecular or van der Wad’s forces acting 

between the particle surface and ion. This is the initial step in removing the ion from solution. 
*.B“ ’ 9 p ;; d h i = . e s . . L  
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Chemisorption involves the formation of chemical or ionic bonds between the surface atoms and the 

adsorbed species. Although physical adsorption occurs rapidly, chemisorption is slow and requires 

that the physically adsorbed specie "age" on the site to allow time for the bonding reaction to take 

place. Once chemisorption has occurred, it is very difficult to desorb the specie from the solid. 

Therefore, adsorptioddesorption reactions become irreversible with time (i.e., only a fraction of what 

@ 

is initially adsorbed to the solid can be removed or extracted by desorption), which is in contrast to 

the fully reversible assumption invoked in fate and transport models by the use of the solid/liquid 

partition coefficient (i.e., K,,). The use of adsorption and desorption values in fate and transport 

modeling, via the & approach, is discussed in Section F.3.1.5.0. 

Ion exchange (Reaction 22) is physical adsorption that is accompanied by desorption of a different 

specie. The exchangeability of an adsorbed ion depends on ho'w it is attached to the soil particle; Le., 

physical adsorption versus chemisorption. Species physically adsorbed to the soil particle surface are 

readily exchanged, while chemisorbed particles are more commonly exchanged only when they are on 

the comers or edges of particle fragments. In this paper, the term adsorption is used in a generic 

sense to include all processes in the continuum of physical adsorption, chemisorption, and ion 

' 

exchange. 0 
Adsorption of negatively charged uranyl carbonate species can take place on mineral surfaces that 

have a pH zero point of charge (pH,) above the watedsoil system pH. The pHzpc is the pH at which 

the net charge on a mineral's surface is zero. When the pH of the watedsoil system is below the 

mineral's pH,, there is a net positive charge on its surface and the mineral has an affinity for 

negatively charged species. At the FEMP, the pH of perched groundwaters is generally near 7.5. 

Therefore, minerals with a pH, above 7.5 will contain potential adsorption sites for negatively 

charged uranyl carbonate species. Minerals present in the glacial overburden that fit this description 

are summarized in Table F.3.1.3-3, along with the p& reported by Stumm and Morgan (1981) for 

oxide and hydroxide minerals and values calculated by the EQ3/6 geochemical code for calcite and 

dolomite. 
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TABLE F.3.1.3-3 

GLACIAL OVERBURDEN MINERALS WITH p& GREATER THAN 7.5' 

Mineral pH,pc 
Calcide CaCO, 

Dolomite MgCa(C03), 

Aluminum oxide a! - A1203 

Aluminum oxyhydroxide y - AlOOH 

Iron oxyhydroxide a! -FeOOH 

Amorphous iron hydroxide Fe(OH), 

8.4b (7.6") 

8.3b (7.53 

9.1 

8.2 

7.8 

8.5 

.Oxide and hydroxide minerals compiled from Stumm and Morgan (1981). 
pHzpc calculated with EQ3/6 geochemical code for P,, = 10-3.5. 
QH, calculated with EQ3/6 geochemical code for P, = 10-2.5. 

The most important oxide and hydroxide surfaces are found on minerals containiig aluminum and 

iron (Table F.3.1.3-3). Weathering of feldspar and amphibole minerals (Table F.3.1.3-1) to clay 

minerals can produce the oxide and hydroxide phases noted in Table F.3.1.3-3. Additionally, clay 

minerals (illite, corrensite, chlorite, and iron oxyhdroxide minerals in Table F.3.1.3-1) can provide 

the aluminum and iron oxyhydroxide surfaces to catalyze the adsorption reactions. 

For the carbonate minerals present in the glacial overburden (Table F.3.1.3-1), the p& is dependent 

on the partial pressure of CO, (Table F.3.1.3-3). Rainwater equilibrated with air (Pm2 = has 

a lower CO, partial pressure than soil containing organic material and microorganisms. Measure- 

ments of the composition of gas samples from soil generally show CO, partial pressures from 

lo-' (Freeze and Cherry 1979). The higher CO, partial pressure in soil atmosphere drives Reaction 2 

to the right to produce more I&C03. Dissociation of the additional H2C03 leads to higher 

concentrations of HC03- and H+, which lowers a carbonate minerals p& (Stumm and 

Morgan 1981). In Table F.3.1.3-3, the p G  for calcite drops from 8.4 to 7.6 as P, is raised from 

10-3.5 to This implies that carbonate minerals in the fractured, weathered glacial overburden 

should be more efficient at adsorption of uranyl carbonate species because P, will be kept near 

10-3.5 by communication with the air reservoir. Specific adsorption values used to model uranium 

migration in the glacial overburden aie discussed in Section F.3.1.5.0. 
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F.3.1.3.4 URANIUM MINERAL SOLUBILITY IN PERCHED GROUNDWATER 

The concentration of uranium in perched groundwater will be controlled by the dissolution rates of * 
uranium solids in the soil, the adsorption of uranium onto glacial overburden solids, and/or the 

solubility of uranium minerals in perched groundwater. Observed uranium concentrations in perched 

groundwater at the FEMP range from 0.0001 to 136 mg/L (based on the statistical reduction of 

preliminary data). Using the average groundwater constituent concentrations and a uranium 

concentration of 136 mg/L, mineral SIs were calculated to evaluate the saturation state of uranium 

phases in perched groundwater Fable F.3.1.3-4). 

Five uranium phases are predicted to be saturated Fable F.3.1.34) in perched groundwater when 

pH = 7.4, U02” = 154 mg/L (Le., U = 136 mg/L), S i q  = 4.5 mg/L, and Eh = 200 mV. The 

most saturated (i.e., least soluble or leachable) phases are the uranyl silicate phases soddyite and 

haweeite. However, the kinetics of nucleation and precipitation of silicate minerals is considered to 

be on the order of lo+’ to 

doubtful that uranyl silicate phases have precipitated from groundwater in the 43-year history of the 

FEMP. Table F.3.1.34 suggests that triuranyl diphosphate, saleeite, and calcium uranate are the 

phases controlling uranium concentrations in perched groundwater. Given the uncertainty in the SI 
calculations (about f0.4 SI units), schoepite is close to saturation and may also play a role in 

controlling uranium concentrations. As the SIs in Table F.3.1.34 are dependent on solution pH, Eh, 

and composition, large deviations from the average groundwater composition can change the order 

and magnitude of the listed SIs. 

years at ambient temperatures (Lasaga 1981). Therefore, it is 

e 

It is important to emphasize that mineral solubility is only one of several geochemical processes that 

may control uranium concentrations in perched groundwater. Table F.3.1.3-4 indicates that uranium 

concentrations in groundwater have to be on the order of 100 mg/L (at pH = 7.4, Eh = 0.2 V, 

Ca+’ = 304 mg/L, and 

will precipitate. Therefore, if the soluble uranium phases in the source have been removed by 

leaching, future uranium concentrations in groundwater may never reach saturation with respect to 

(uo,),(P04)2 4H20 or other uranium solids. Under this future scenario, the uranium concentration in 

perched groundwater will be controlled by dissolution rates in the source and adsorption reactions in 

the soil. This scenario is hypothesized to be the most probable case for present sources of uranium 

= 4.4 mg/L) before (uo&(P04)2 - 4H20, Mg(U02)2(P04)2, or CaUO, 

oxide particles derived from air emissions, while mineral solubility may control some uranium a 
--e “k., 
t5 >il .Le.; . , I y 
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concentrations observed in present groundwater contaminated by past spills of uranyl nitrate and other 

uranium solutions. 

F.3.1.3.5 SUMMARY 

Uranium will be mobilized in source areas by rainwater leaching and aqueous complexation of the 

uranyl ion with carbonate ion. Leaching in the source takes place by dissolution of uranium solids 

and desorption of uranium from soil particles. As the mobilized uranium migrates away from the 

source, the plume encounters lower portions of the glacial overburden where adsorption of uranium 

and/or precipitation of uranium may occur. Precipitation of uranium will be controlled primarily by 

the concentration of carbonate ion, with waters having higher aqueous carbonate concentrations 

suppressing uranium precipitation by formation of uranyl carbonate complexes. 

Finally, it is important to highlight the contrast between the heterogeneous uranium forms in the 

source area and the homogeneous uranium forms in the water/glacial overburden system. The 

heterogeneity of uranium forms in the different source areas results in a wide range of release 

concentrations to porewater and groundwater (Table F.3.1.3-2 and Reactions 6 through 14). 

However, once the uranium has been released to the porewater and groundwater, the uranium is 

homogenized throughout the FEMP area as uranyl carbonate species (Reactions 15 and 16). This 

conceptual picture is important to recall throughout the discussion presented in Sections F.3.1.4.0 and 

F.3.1.5.0. 
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TABLE F.3.1.3-1 

MINERALOGICAL SUMMARY OF FEMP GLACIAL OVERBURDEN SOIL 

Phasendeal Formula Modal Percent" 

Calcite CaCO, 25.75 f 11.62 

Dolomite MgCa(CO,), 20.77 f10.53 

Quartz SiO, 18.03 f 8.58 

Feldspar KAlSiO, 14.76 f 6.49 

Illite KAl,Si70,(OH), 9.15 f 17.37 

Corrensite NaCaMg,FqAl5Si,,Oa(OH), 4.27 f 8.30 

\ Organic debris (humus) 3.49 f 3.68 

Chlorite Mg7Fe,A1,Si70,(OH),, 1.13 f 1.50 

Amphibole KC~Mg,FqAl,Si,O,(OH), 0.95 f 0.72 

Iron oxyhydroxide minerals 0.83 f 0.72 

Fe(OH),, FeOOH, F%03 

"Average and standard deviation of 20 soil samples analyzed by 
McCrone Associates, Inc. (1992). Modal percent is based on the 
mineral area exposed on a thin section prepared for microscopic 
examination. 
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TABLE F3.1.3-4 

SATURATION INDICIES FOR 
URANIUM MINERALS IN PERCHED GROUNDWATER' 

Mineral Formula (name) SIb 

Saturated Phases 

(UOJ,SiO, 2H,O (soddyite) 

Ca(UOJ,(Si,05), 5H,O (haweeite) 

(U0J3(P0.& - 4H20 

Mg(UOJ,(PO4), (sal=ite) 

CaUO, 

Undersaturated Phases 

UO, 2H,O (schoepite) 

8-UO,(OH>, 

a-uo, - 0.9H20 

Mg(H,O),(UOJ,(SiO,) - 4H,O (sklodowskite) 

UO,CO, (rutherfordine) 

u30, 

u409 

UO,HPO, 4H,O 

8-U,0, 

UO,HPO, 

UO, (uraninite) 

Y-UO, 

4.569 

3.634 

0.642 

0.165 

0.035 

-0.601 

-0.751 

-0.820 

-0.926 

-1.133 

-1.357 

-1.559 

-2.217 

-2.612 

-2.653 

-3.059 

-3.659 

-3.774 

-4.209. 

001318 
WH\OUS-RI\D-01-94-7\Junc 21, 1994 liS2prn 



FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.3.1.3-4 (Continued) 

~ 

Mineral Formula (name) SIb 
~ 

UOPOH 2H20 

8-UO3 

a - u o ,  

UOPOH - H,O 

UPO, 

UOPOH 

CaU(POb, 2H,O (ningyoite) 

H,(UOJ,(POJ, (H-autunite) 

N%u207 

-4.243 

-4.283 

-4.630 

-4.675 

-4.965 

-5.176 

-5.343 

-5 SO2 

-5.786 

UO, (amorphous) -7.527 

"Using preliminary average groundwater concentrations from working 
drafts, except SiO; = 4.55 mg/L. The slight differences in constituent 
concentrations derived from the most recent statistical reduction of data 
(contained in this report) will slightly change the SI numbers in this 
table, but the ranking of the minerals will be unchanged. 
bSaturation Index (SI) calculated with EQ3/6 geochemical code 
(Version 7.2) for pH = 7.4, Eh = 0.2 volts, and UO,+, = 154 mg/L. 

. *  
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F.3.1.4.0 DISTRIBUTION OF URANIUM IN THE GLACIAL OVERBURDEN 

F.3.1.4.1 INTRODUCTION 

Past releases of uranium from the FEMP occurred in two ways: spills from the handling of uranium 

solutions in Plants 2/3, 6, and 8 (estimated to be 1,300 kg of uranium; RAC 1994); and air emissions 

from the pilot plant and Plants 1, 2/3, 4, 5 ,  and 8 (estimated to be 179,000 kg of uranium; 

Table F.3.1.2-2). Accidental spills resulted in concentrated, mobile point sources in the form of 

uranyl nitrate, ammonium uranyl, and other uranium solutions, while air emissions led to site-wide 

deposition of uranium fluoride and oxide solids. The leachability, and hence mobility, of uranium 

solids processed at the FEMP is summarized and discussed in Table F.3.1.3-2 and Section F.3.1.3.0. 

Discussed in this section is the past, present, and future uranium distribution in the glacial overburden 

based on the uranium solids given in Table F.3.1.3-2 and the aqueous uranium forms discussed in 

Section F.3.1.2.0. The temporal distribution will be discussed with respect to releases in the 

production area (Le., aqueous spills and air emissions) and those areas outside of the production area, 
Operable Units 1, 2, and 4 (i.e., air emissions only). 

F.3.1.4.2 INITIAL URANIUM DISTRIBUTION AT TIME OF RELEASE 

Figure F.3.1.4-la is a schematic cross-section of FEMP glacial overburden showing a conceptual view 

of the initial uranium distribution in the production area. Although the release events occurred over a 

30-year period (1955 to 1985), the conceptual view in Figure F.3.1.4-la depicts all releases as 

occurring simultaneously at some time in the past. In the illustrated scenario on Figure F.3.1.4-la, 

aqueous acid spills released mobile forms of uranium that immediately began to percolate into and 

react with the glacial overburden. If uranium concentrations in the aqueous spills exceeded mineral 

solubilities after reactions with glacial overburden, precipitation of (UOJ3(P0.J2 - 4H20, CaUO,, 

Mg(U0J2(P0J2, U03 2H,O, and/or other uranium solids may have occurred (see Table F.3.1.34 in 

Section F.3.1.3.0). The initial distribution of solids released by air emissions is restricted to the top 

18 inches of the soil. 

Figure F.3.1.4-2a illustrates the initial conditions for uranium release in areas outside of the 

production area. In these areas, aqueous forms of uranium are absent during the initial deposition, as 

pGH\OU5-RIu)-O1-94-7\Junc 21, 1994 1:58pm F.3.1.4-1 
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uranium is deposited as particles derived from air emissions. The more soluble form of these 

uranium particles (e.g., UFJ is rapidly dissolved upon the first storm event. 

1 

@ 2 

3 

F.3.1.4.3 URANIUM DISTRIBUTION AT THE PRESENT TIME 4 

The presentday scenario under the production area is conceptualized in Figure F.3.1.4-lb, which 

shows uranium distributed throughout most of the glacial overburden. Soluble uranium forms have 

been removed by leaching, leaving the less soluble U308, U02, and UO,. The primary uranium 

phases may be mixed with alteration products like UO, - 2H20 and precipitates of CaUO, and 

(UOJ,(PO,), 4H20 throughout the upper portion of the brown glacial overburden. The uranium 
plume generated from the dissolution of soluble UO2(No3), 6H20, UF,, UF,, and NqU2o7 particles 

commingles with the plume derived from spills of aqueous uranium solutions. Principal aqueous 

species in the migrating plumes are predicted to be U02(C03),-’ and U02(C03)3-4, with minor 

formation of (UOJ2CO3(0H),-, U02(OH)20, and U02P0,-. Adsorption of uranium on soil particles 

may be accompanied by precipitation of (UOJJPO,), 4H20, CaUO,, Mg(UOJ,(PO,),, and/or 

UO, - 2H20. Site-specific data supporting this conceptual scenario are presented after discussing the 

uranium distribution in areas outside of the production area. 

Figure F.3.1.4-2b summarizes the present conceptual model for uranium distribution in areas impacted 

solely by uranium particles derived from past atmospheric releases. The uranium plume generated 

from the dissolution of soluble UF,, UF,, and NqU2O7 particles has reached the lower section of the 

glacial overburden in some areas. Principal aqueous species in the migrating plume are predicted to 

be U02(C03)2-2 and U02(C03)3-4, with minor formation of (UOJ2CO3(0H),-, U02(OH);, and 

U02P0,-. Adsorption of uranium on soil particles may be accompanied by precipitation of 

. 

(Uo&(P04)2 4H20, CaUO,, Mg(UOJ,(PO,),, and/or U03 2H20, if a large mass of soluble uranium 

particles was present initially. Site-specific data supporting this conceptual scenario are presented 

below. 

Across most of the FEMP site, the released uranium is concentrated in the upper 1.5 feet of the 

glacial overburden and may reach uranium concentrations of greater than 1000 mg/kg of soil 

(Plates D-10 through D-19; see Plates in DOE, 1994). The uranium forrhs in the upper 15 feet of 

weathered and fractured soil are expected to be dominated by the less soluble oxides U30,, U02, and 

U03, possibly mixed with precipitates of CaUO, and (U0J3(P04)2.4H20. CaUO,, and e (U0J3(PO,), 4H20 are predicted to be present based on EQ3/6 modeling results using solution 
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analyses obtained from a 7Oday leach of surface soil contaminated with uranium oxide particles (Lee 

et al. 1993). Much of the uranium in the upper 15 feet of the glacial overburden may have been 

distributed by mechanical processes after deposition. For example, air emission particles that have 

been reworked into the upper portion of the glacial overburden by construction activities are 

transported into fractures by percolating rainwater. However, neutralization of acidic uranyl nitrate 

spills by carbonate minerals may have produced local areas of intense uranium precipitation in the 

upper few feet of soil. The persistence of these areas through time is dependent on the solubility of 

the precipitated solid and the volume of percolating water that contacts the precipitate. 

Analytical data collected on subsurface soil samples indicate that uranium is distributed throughout the 

glacial overburden to a depth of 20 feet in the general area surrounding the pilot plant, Plant 2/3, and 

Plants 6 and 9 (Plates D-10 through D-19). Uranium concentrations in the 15- to 20-foot interval of 

unfractured gray glacial till reach values greater than 100 mg/kg. The presence of uranium in this 

interval implies geochemical, rather than mechanical processes are responsible for the distribution. 

Aqueous spills, rainwater dissolution of U02(N03), - 6H20, UF,, UF,, and NaJJ207 particles, and 

reactions with carbonate minerals in the glacial overburden mobilize the uranium primarily as the 

aqueous species U02(C03),-', U02(C03)3-4, and to a lesser extent as (u0~2C03(0H)3-,  UO,(OH);, 

and U02P04-. Percolating rainwater transports the species into the subsurface were adsorption and 

possibly precipitation occur to redistribute the uranium in the subsurface soil. Solids predicted to 

precipitate in the subsurface include (uo&(Po4)2 * 4H20, CaUO,, Mg(UO&,(PO,),, and/or 

UO, - 2H20. 

As noted in Section F.3.1.3.0, uranium concentrations range from 0.0001 to 136 mg/L in 

groundwater perched within the glacial overburden. Groundwater or porewater containing high 

uranium concentrations will partition some of the uranium into and onto the soils by precipitation and 

adsorption processes. A uranium concentration of 136 mg/L is in close agreement with the predicted 

solubility limits for (uo&(Po,)2 4H20, Mg(UOJ,(PO,),, and CaUO, in perched groundwater having 

high bicarbonate activity (Table F.3.1.3-4), implying (uo&(Po& 4H20, Mg(UOJ,(PO,),, and/or 

CaUO, have precipitated in some of the perched water zones. Scanning electron microscope work 

conducted on FEMP soil by Oak Ridge National Laboratory (ORNL) noted the association of calcium 

and phosphate with uranium particles (Lee and Marsh 1992), supporting the presence of CaUO,, 

(uO2)3(Po& - 4H20 or other calcium/phosphate uranium phases in the soil. 
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Lysimeters placed near the base of the unweathered glacial overburden recovered fluid samples with 

uranium concentrations that varied from 0.002 to 0.052 mg/L. This information indicates uranium 

mobilized on the surface of the glacial overburden is capable of infiltrating to the base of the glacial 

overburden in less than 40 years. Major ions in the porewater have concentrations similar to perched 

groundwater, but pH, silica, and phosphate measurements are unavailable. Using major ion analyses 

of the porewater from Boring 11 133, a uranium concentration of 0.052 mg/L, and silica and 

phosphate analyses from perched groundwater, mineral saturation in the pore fluid was evaluated at a 

pH of 7.2 (based on the pH for calcite saturation in the porewater). Results of the EQ3/6 run 

indicate all uranium minerals are undersaturated in the porewater. This implies that the uranium 

distribution in soil at the base of the unweathered glacial (i.e., in excess of background) is controlled 

by adsorption. 

e 

F.3.1.4.4 URANIUM DISTRIBUTION AT SOME FUTURE TIME 

Most of the present source of U30,, U02, and U03 2H20, and possibly CaUO, and 

(UOJ3(PO4)2*4H20, in the upper 1.5 feet of glacial overburden will be remediated through soil 

washing and/or removed for solidification. Therefore, the future distribution of uranium in the glacial 

overburden will be controlled by desorption of physically adsorbed uranium and dissolution of 

(uoJ3(Po4)2 - 4H20, Mg(UOJ2(P04),, CaUO,, U03 - 2H20, and/or other uranium particles in the 

subsurface. This scenario is depicted in Figures F.3.1.4-lc and F.3.1.4-2c. Semiquantification of this 

future uranium distribution is addressed in the remaining discussion of this section. 

e 

Based on a hypothetical Operable Unit 5 FS clean-up level of 150 mg U/kg soil, future uranium 

concentrations in subsurface soil will be less than or equal to 150 mg/kg. If the uranium is assumed 

to be physically adsorbed, then bounds can be placed on the future concentration of uranium in glacial 

overburden porewater and groundwater by using the calculated adsorption/desorption values for the 

15- to 20-foot depth of glacial overburden (Wells 1348, 1354, 1360, 1266, 1317, 1341, 1225, 1230, 

and 1250 in Table'F.3.II.3-3 of Attachment F.3.II). The lowest and highest adsorption/desorption 

values for the indicated well locations are 12 and 2433 L/kg, yielding respective uranium 

concentrations of 12.5 and 0.064 mg/L in groundwater equilibrated with a soil containing 150 mg 

U/kg soil (Le., 150 mg/kg i 12 L/kg and 150 mg/kg + 2344 L/kg). 

As noted in Section F.3.1.3.0, desorption of adsorbed uranium will depend on the extent of 

chemisorption, with the expectation that with time desorption values will be higher than adsorption 0 
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values as uranium is retained or incorporated into the solid by chemisorption (which is evident in the 

75 to 2433 L/kg’range of values reported in Table F.3.II.3-3. Therefore, a uranium concentration of 

12.5 mg/L can be considered the maximum future groundwater concentration (Le., a conservative 

estimate) derived from a kilogram of soil containing 150 mg of adsorbed uranium. 

For particulate uranium that remains in FEMP soil after remediation efforts are completed, useful 

information can be extracted from the ORNL leaching study (Lee et al. 1993) to estimate the fraction 

of uranium leached and released during a three day storm event. A conclusion from the leaching of 

A-14 and B-16 soil is that 0.1 to 4.5 percent, respectively, of the available uranium may be leached 

from this soil in three days of leaching (i.e., a large storm event). If FEMP soil of density 1.8 kg/L 

contains 150 mg of particulate uranium per kg of soil (Operable Unit 5 hypothetical clean-up level) 

and the porosity is 30 percent, 1 liter of water will contact 3.3 liters of soil - or 891 mg of uranium 

(i.e., 1.8 kg/L * 3.3 L * 150 mg U/kg). Using the 0.1 and 4.5 percent extractable uranium values 

from the ORNL study, the calculated uranium solution concentration after three days of leaching is 

0.89 and 40 mgL, respectively. Assuming the uranium forms are similar to the particles present in 

the ORNL study, these calculated solution concentrations indicate that uranium pore water 

concentrations derived from the leaching of uranium particulates (as indicated by lysimeter data) can 

exceed the solubility limit of (uO&(Po& 4H20, Mg(UOJ2(P04)2, and/or CaUO, if bicarbonate 

concentrations in the porewater remain below 300 mg/L. The effect of bicarbonate concentrations on 

uranium solubility is addressed in the summary presented below. 

F.3.1.4.5 SUMMARY OF URANIUM DISTRIBUTION 

Dissolution of uranium particles (derived from past releases) and precipitates (derived from leaching 

of uranium source materials) will occur as undersaturated water percolates through the glacial 

overburden. The rate of dissolution will be highly variable and depend on the surface area and 

composition of the solid, the pH and composition of the water, and the resident time of the water 

(i.e., the infiltration rate). As water percolates from the surface to greater depths, total dissolved 

solids increase and the concentration of individual ions can have a significant effect on uranium 

concentrations (e.g., HC03-). For example, distilled water contacted with FEMP soil in the ORNL 
study simulate the conditions in the surface and near surface soil, perched groundwater analyses 

represent complete equilibration of the water/soil system, and lysimeter data have solute 

concentrations between these two end members that serve as an analog of percolating porewater. A 

significant factor influencing the uranium concentration in the water/soil system is the increase in 
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HC03- concentration as water moves from the near surface (121 mg/L, ORNL study), to subsurface 

(310 mg/L, lysimeter data), to the perched groundwater (470 mg/L). The geochemical conditions in 

each of these three mnes is discussed with respect to the future distribution of uranium in the glacial 

overburden. 

The ORNL study provides analytical data that can be used to estimate the uranium concentrations that 

may be attainable if rainwater interacts with surface and near-surface soil containing 

(UOJ3(P04)2 4H20 or CaUO,. Based on the ORNL analytical results after 70 days of leaching, 

EQ3/6 solubility calculations indicate both solutions are supersaturated with the uranium silicate 

phases haweeite and soddyite and saturated with quartz, while one solution is saturated with calcite, 

dolomite, and CaUO, @H = 7.7, Ca+2 = 40.7 mg/L, U02+2 = 9.5 mg/L, HC03- = 121 mg/L, 

= 0.12 mg/L) and the other solution is saturated with (uo&(Po& - 4H20 @H = 7.1, Ca+' = 

31.8 mg/L, U02+2 = 0.84 mg/L, HC03- = 90 mg/L, 

supersaturated state for haweeite and soddyite is in agreement with current understanding on the long 

time periods required to nucleate and precipitate silicate minerals, as discussed in Section F.3.1.3.0. 

Saturation of CaUO, in the B-16 solution indicates that uranium concentrations may reach about 

9 mg/L when CaUO, is present in the glacial overburden and the 

1 mg/L. In contrast, (U0J3(PO4),.4H20 will be stabilized if the 

about 4 mg/L, resulting in a lower uranium concentration of about 1 mg/L. Therefore, the presence 

of 

needed to flush uranium from the soil. 

= 4.2 mg/L). The predicted 

a concentration is kept below 

concentration increases to 

in moderate concentration will stabilize the more insoluble phase and prolong the time 

As water percolates into the subsurface, HC03- concentrations increase as the CO, partial pressure in 

the soil atmosphere rises (Reactions 2 and 3). As the HC03- concentration increases, the C03-2 

concentration also increases and additional uranium can be complexed by Reactions 15 and 16. 

Therefore, the solubility of uranium solids is enhanced by the formation of uranyl carbonate species 
1 
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and waters containing higher HC03- concentrations that have the ability to dissolve and flush more 

uranium out of the soil. 

27 

Solubility calculations performed with the lysimeter data indicate that 28 

uranium concentrations in the watehoil system rise to 42, 17, and 12 mg/L when the lysimeter . 

porewater is saturated with CaUO,, Mg(UOJ,(PO,),, and (Uo~3(Po4)2 - 4H20, respectively. 

29 

A 30 

possible drawback of porewater being saturated with one of the indicated uranium phases is that 31 

higher uranium concentrations in the water may result in less desorption of uranium. Therefore, if 32 

- 001385 
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uranium precipitates persist in the subsurface soil, their dissolution will increase the time needed to 

desorb uranium from underlying soil. 

Groundwater present in perched bodies within the glacial overburden has the highest observed 

concentrations of HC03- in the watedglacial overburden system, and therefore the highest observed 

uranium concentrations. As noted in previous discussions, the uranium concentration in perched 

groundwater will be close to 100 mg/L when the water is near saturation with CaUO,, 

Mg(UOJ2(P04),, or (UOJ,(PO,), - 4H20. In line with the same arguments presented for the lysimeter 

data, the increased HC03- concentrations allow a greater portion of the precipitated uranium to be 

solubilized and carried out of the system. However, the presence of these precipitates in the perched 

groundwater system will result in less desorption of uranium along the flow path, with the possibility 

of additional uranium being partitioned onto the soil. 

In summary, the future distribution of uranium forms will be similar to the present day distribution 

with the exception of the removed uranium oxide particles from the surface source. Remediation 

activities will result in uranium concentrations in the glacial that are less than or equal to 150 mg/kg. 

Uranium concentrations in groundwater will be lowered as a result of soil remediation and source 

removal, and will continually decrease with time as fresh water percolates through the soil and 

removes uranium by dissolution and desorption. Dissolution of uranium solids will be enhanced as 

the fresh water increases its HCO,- concentration, but the extent of desorption will be suppressed if 

the dissolution of uranium solids takes place in advance of encountered adsorbed uranium. 
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F.3.1.5.0 GEOCHEMICAL P- FOR FATE AND TRANSPORT MODELING i 

2 

3 

F.3.1.5.1 DEFINITION OF GEOCHEMICAL PARAMETERS 4 

5, Available site-specific data on uranium concentrations in soil and aqueous media are used to define 

the following geochemical parameters used in the Operable Unit 5 fate and transport model. 6 

K, - F E W  term defined as the leaching coefficient in units of L/kg. This coefficient is 
determined using a batch test that contacts waste or contaminated soil with a distilled 
water solution adjusted to a pH of 5.6 with sulfuric acid. The batch test is run for 15 to 
20 days by tumbling the solid and solution in a reaction vessel, and the final solution is 
analyzed for uranium. A leaching coefficient is calculated by dividing the uranium 
concentration on the solid (only uranium in excess of background) by the uranium 
concentration in solution (Le., mg/kg t mg/L = L/kg). 

K;"" - FEMP term defined as the calculated leaching coefficient in units of L/kg. This 
coefficient represents the in situ leaching coefficient as determined by dividing the 
uranium concentration for the contaminated soil (only uranium in excess of background) 
by the uranium concentration in perched groundwater contacting the soil (Le., mg/kg f 
mg/L = L/kg). The calculated leaching coefficient applies to soils in the upper 15 feet of 
glacial overburden, where weathering and fractures allow particulate uranium to be 
transported to depth. 

& - the adsorptioddesorption value or partition coefficient in units of L/kg. The 
partition coefficient is determined by batch tests that contact soil with spiked uranium 
solutions (adsorption) and distilled water (desorption). A partition coefficient is calculated 
by dividing the uranium concentration on the solid (only uranium in excess of 
background) by the uranium concentration in solution (i.e., mg/kg i mg/L = L/kg). In 
general, only an adsorption or desorption value is determined from the batch test and the 
assumption is made that the reaction is reversible (i.e., adsorption = desorption = K,,). 
These tests are conducted with uncontaminated soil (adsorption) or contaminated soil that 
are known to contain only adsorbed uranium (desorption). 

KC"lc - the calculated adsorptioddesorption value or calculated partition coefficient in 
units of L/kg. The calculated partition coefficient represents the in situ partition 
coefficient as determined by dividing the adsorbed uranium concentration for the 
contaminated soil (only uranium in excess of background) by the uranium concentration in 
perched groundwater contacting the soil (i.e., mg/kg + mg/L = L/kg). The calculated 
partition coefficient applies to soil in unweathered gray till at depths of 15 to 20 feet 
below the surface, where weathering and fractures are absent and uranium is transported 
only as a dissolved specie. 

K, - the extractable uranium present in contaminated soil in units of percent total 
uranium. This parameter represents the extractable portion of uranium that can be 
removed from contaminated soil by washing techniques proposed for the Operable Unit 5 
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FS. Preliminary batch tests indicate 30 to 90 percent of the total uranium present can be 
extracted using soil washing reagents. 

The distinction between the parameters K, and I& is based on the type of uranium solid that is present 

in the soil. For K,, uranium may be present as particulate and adsorbed uranium, and the leaching 

coefficient measures uranium mobilization due to dissolution and desorption. The I(d is a 

measurement of adsorptiorddesorption equilibrium between soil and water, and solid uranium in 

excess of background is present only as adsorbed uranium. 

In the Operable Unit 5 fate and transport model describing uranium migration in the glacial 

overburden, K, or Kdc is used to define the initial aqueous loading of uranium based on the 

extractable portion of uranium (i.e., KJ in the soil. For example, a kilogram of soil contains 150 mg 

of uranium of which 50 percent can be extracted by soil washing techniques, and K, is determined to 

be 20 L/kg. Using these values, the first pore volume of rain water to move through this soil is 

estimated to have a uranium concentration of 3.75 mg/L (Le., (150 mg/lig * 0.5) + 20 L/kg). Each 

successive pore volume of water will have a lower uranium concentration as the extractable percent of 

uranium becomes depleted. A calculated depletion curve is used to determine the uranium loading as 

a function of time. Once uranium is loaded into the aqueous medium and transport begins through 

the glacial overburden, I& or I&dc is used to calculate the uranium retardation factor for the glacial 

overburden. Further details on the use of these parameters are developed below. 

F.3 . I 5 2  SITE-SPECIFIC GEOCHEMICAL PARAMETERS 

Available information that can be used to assign geochemical parameters for fate and transport 

modeling include site-specific batch tests with waste materials and contaminated and uncontaminated 

soil, existing uranium analytical data on glacial overburden and perched groundwater, and pertinent 

literature studies conducted with similar soil. The current range of site-specific geochemical 

parameters is given in Table F.3.1.5-1. 

For contaminated soil defined as waste materials (Table F.3.1.5-1), the K, values range from 12 to 

1708 L/kg and K;"'" from 0.6 to 3558 L/kg. This wide range in leaching coefficients reflects both the 

variation in solubility of the uranium solids present in the soil (see Table F.3.1.3-2) and the amount of 

time adsorbed uranium has been present on the soil particles. Soil (containing soluble uranium forms 

(e.g., UF,J and physically adsorbed uranium (as opposed to chemisorbed uranium) readily release the 

uranium to solution, resulting in low leaching coefficients. Conversely, less soluble uranium particles 
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(e.g., UOJ and chemisorbed uranium are slowly released to solution, resulting in high leaching 

@ coefficients. 

For the Operable Unit 5 fate and transport model, the leaching coefficients that reflect the present 

release of uranium from contaminated soil range from 12 to 311 L/kg (Table F.3.1.5-1). This range 

is in good agreement with the mean values reported for K;"'" in the production area, with 14 L/kg 

representing the soluble uranium forms and 301 L/kg the less soluble uranium solids. Therefore, 

uranium loadings in the fate and transport model will be derived using leaching coefficients near 12 

L/kg when aqueous spills and/or soluble uranium forms are known or suspected to be present (Le., in 

the Plant 2/3, Plant 6, and Plant 9 areas) and by using values near 3 1 1  L/kg when less soluble forms 

of uranium are present. This latter condition presently holds for most of the site soil where residual 

uranium oxide particles are the dominant source of uranium. 

After uranium is leached from the source it is free to migrate through the glacial overburden; the fate 

and transport model uses & or I(dalc to describe the retardation of uranium by the glacial overburden. 

Glacial overburden I<d values derived from adsorption batch tests range from 11 to 40 L/kg, with a 

combined mean of 25 L/kg for the four reported values (Table F.3.1.5-1). The Kdc values are 

grossly different for production area soil associated with aqueous spills (12 to 32 L/kg) as compared 

to the soil known to be contaminated solely by release of uranium from surface particles (75 to 2433 

L/kg). Discreet ranges of KdC for these two areas are interpreted to reflect the difference in surface 

reaction kinetics associated with adsorption and desorption, as discussed in Section F.3.1.3.0 and 

conceptualized below. 

Leaching of uranium results in a migrating plume away from the source. The front of this plume 

reaches an underlying soil horizon and the uranium concentration in the plume continues to increase 

at this horizon as the plume passes through. As long as the surface source is present, the uranium 

concentration in the plume will increase toward its maximum concentration and adsorption of uranium 

will be the dominant process at this soil horizon if the maximum concentration (Le., the peak) of 

uranium remains below the solubility limit of uranium solids. To illustrate, assume partition- 

coefficient equilibrium (a tenet of the fate and transport model) between the aqueous and solid phases 

is given by: 

adsorbed uranium (mg/kg) + aqueous uranium (mg/L) = 

001389 
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where 24 L/kg is the average I(d value for the Operable Unit 2 and Brookhaven National Laboratory 

(BNL) adsorption studies (Table F.3.1.5-1). As the aqueous uranium concentration increases, 

uranium must be adsorbed onto the solid to satisfy the partitioncoefficient equilibrium. Therefore, 

desorption is not favored as long as the aqueous uranium concentration is increasing toward the peak 

concentration. 

Removal of the uranium source will result in dilution of the uranium plume by fresh infiltrating 

rainwater, which will lower aqueous uranium concentrations and initiate desorption to satisfy the 

partitioncoefficient equilibrium. However, as noted in Section F.3.1.3.0, desorption values are 

greater than adsorption values when enough time is available (i.e., months to years) for chemisorption 

to occur because chemisorption imparts a hysteresis to the adsorption/desorption process that prevents 

desorption of the entire mass of adsorbed uranium. Using the partition-coefficient expression above 

and the principle of chemisorption, adsorbed uranium will not completely desorb in response to a 

decreasing aqueous uranium concentration and the partition coefficient must increase to account for 

the hysteresis phenomenon. Therefore, if the migrating plume takes years to pass a given horizon of 

the soil (a common observation), ample time has passed for chemisorption to occur and calculated 

desorption values will exceed adsorption values. 

These adsorption and desorption concepts can be applied to glacial overburden in the production area. 

Glacial overburden soil contaminated by aqueous spills is experiencing active adsorption (12 to 

32 L/kg, Table F.3.1.5-1), due to the presence of a soluble uranium source that is leaching to produce 

increasing uranium concentrations in the plume. Soil contaminated by the release of uranium from air 

emissions are experiencing desorption (75 to 2,433 L/kg, Table F.3.1.5-1), because past releases of 

soluble particles (e.g., UF6) have been dissolved by rainwater and the peak concentration from the 

dissolution of these particles has passed through the overburden. The less soluble uranium oxides 

remaining on the surface do not leach as readily as uranium fluoride particles, resulting in a decrease 

in the aqueous uranium concentration in the plume and initiation of the desorption process. 

Historical information on uranium releases (Section F.3.1.2.0) supports the conceptual model of 

adsorption in areas of aqueous spills/leaks versus desorption in areas that received only uranium 

particles from air emissions. Aqueous spills and leaks occurred on a continuous basis from 

production activities associated with Plants 2/3, 6, and 9, and these activities have placed a large 

source of soluble uranium in local areas of the glacial overburden. Air emissions of uranium fluoride 

't.hr*. i... *&x. .,{ ..! 
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and oxide particles cover the entire production area, with uranium oxides comprising about 75 percent 

of the released mass (Section F.3.1.2.0). As rainwater rapidly dissolved the soluble uranium fluoride 

particles, the resulting plume reached its maximum uranium concentration quickly and this peak has 

passed through the glacial overburden in most areas (Le., desorption is now occurring in these areas). 

Around Plants 213, 6, and 9, the large source of soluble uranium has not been depleted, and the 

uranium concentration in the migrating plume continues to increase (i.e., adsorption is occurring in 

these areas). Therefore, adsorption values best describe uranium retardation in areas having soluble 

uranium sources. 8 

9 

Independent evidence for active adsorption in the Plant 2/3, Plant 6, and Plant 9 areas can be found in 

the adsorption values obtained from the Operable Unit 2 and BNL studies (Table F.3.1.5-1). 

average K., value derived from these adsorption studies is identical to the I(dcelc average reported for 

10 

The 11 

12 

production area soil contaminated by aqueous spills (i.e., 24 L/kg). Given the Operable Unit 2 and 

BNL batch-test results and in situ measurements from the production area, a K., value of 24 L/kg is 

recommended for the fate and transport model to describe the adsorption of uranium onto glacial 

13 

14 

15 

overburden, if the migrating plume hasn't reached its peak concentration. When soluble forms of 

uranium have been depleted from the source and the plume peak has passed through the glacial 

overburden, larger K., values are warranted to describe the desorption. The best estimate of K,, for 

the fate and transport model when desorption is occurring is the I<dDalc geometric mean of 270 L/kg 

(Table F.3.1.5-1). A sensitivity analysis conducted with the fate and transport model has bounded the 

uranium migration using values of 15 and 222 L/kg. The slight difference in these and the 

recommended values will produce no significant change in the existing sensitivity analysis. 

Numerous uranium adsorption values have been reported in the literature, and a summary by 

Sheppard et al. (1984) lists several studies conducted under a variety of conditions that cover a range 

of uranium adsorption values from 0.13 to 790,000 L/kg. The studies summarized in Sheppard et al. 

(1984) that are most pertinent to the FEMP glacial overburden and Great Miami Aquifer are those of 

Rancon (1973) and Yamamoto et al. (1973). 

Rancon (1973) studied the adsorption of uranium on carbonate soil and reported uranium adsorption 

values of 16 and 33 L/kg, respectively. These values are in good agreement with the Operable Unit 2 

and BNL adsorption studies (Table F.3.1.5-1), and indicate that the adsorption behavior of uranium in 

carbonate soils is remarkably consistent. 
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Yamamoto et al. (1973) investigated uranium adsorption onto sandy soil from carbonate solutions and 

reported uranium adsorption values of 0.13 to 0.25 L/kg. These low values reflect the coarse particle 

size (i.e., reduced surface area) and composition (i.e., lack of carbonate minerals, aluminum and iron 

oxyhydroxide surfaces, and clay minerals) of the sandy soil and the complexation of uranium by 

carbonate ion (Tkactions 15 and 16 in Section F.3.1.3.0). Results from this study are close to the 

lowest value reported for the saturated sand and gravel aquifer in the south plume area (Table F.3.1.5- 

l),  and may be appropriate for examining adsorption in the Great Miami Aquifer. 

F.3.1.5.3 SUMMARY 

Experimental data derived from batch tests, site-specific uranium concentrations in soil and 

groundwater, and literature studies are used to define and justify the assignment of geochemical 

parameters to the ODAST fate and transport model of the glacial overburden. Leaching of uranium 

from near-surface Operable Unit 5 soil sources has been investigated with batch tests and analytical 

measurements on site-specific soil and groundwater samples to define the 12 to 3 1 1  L/kg range for K, 
and KdC values. 'The & and Keelc values are used to develop uranium loading curves as a function of 

time, and these curves are used as input data to the fate and transport model. The large range in K, 
and K;"'" values reflects the heterogeneity of uranium forms in the contaminated soil. 
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Adsorption batch tests, uranium analyses of site-specific soil and groundwater samples, and literature 

studies indicate that the adsorption of uranium onto glacial overburden soil is best defined using a I(d 
value of 24 L/kg. The uniform range of adsorption values for several independent studies reflects the 

homogeneous distribution of uranyl carbonate species in the groundwater/glacial overburden 

environment. Desorption of uranium will occur when the plume peak has passed through the 

overburden or when the uranium source is removed from the glacial overburden, and a I<d value as 
high as 270 L/kg may be used to model the desorption of uranium. A large range in the observed 

desorption values (75 to 2433 L/kg) reflects chemisorption of uranium by the soil particle surface; 

with chemisorption favored by increasing residence time. Modeling a desorption scenario will apply 

to source areas depleted of their soluble uranium or areas where the source is excavated and removed. 
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TABLE F.3.1.5-1 

RANGE OF SITESPECIFIC GEOCHEMICAL P- 

Parameter 
Media (Llkg) Range 

Waste Materials 

Plant 2/3, Plant 6, and Plant 9 contaminated 
soils 

Remaining production area contaminated soil 

o u 2  waste 

OU2 contaminated soil 

OU4 contaminated soil 

OU5 contaminated soil 

Contaminated soil studies by Oak Ridge 
National Laboratory 

Glacial Overbandon 

o u 2  soils 

BNL study 

Production area subsurface soils contaminated 
by aqueous spills 

Production area subsurface soils contaminated 
by air emissions 

Unsaturated Sand and Gravel 

OU2 South Field Area 

Saturated Sand and Gravel 

OU1 waste pit area 

OU2 South Field area 

South Plume area 

Calibration of SWIFT model 

4*= 

4*= 
K, 
4 
4 
4 
14 

Adsorption K, 

Adsorption K, 

Adsorption 

Desorption 

K,"" 

Kd*C 

I(d 

Kd*' 

Kd 

KdC 
KddC 

0.6 - 8.35'"' (14@') 

75 - 3,558'") (301@? 

37 - 177'" 

200 - 280'" 

12 - 15'" 

12 - 311" 

64 - 1708'") . 

11 - 40"' 

23 - 25'0 

12 - 32" (24("') 

75 - 2,433" (270") 

10 - 12"' 

2 - 68'9 (14@') 
6 - 9's 

0.8 - 4.4@ (2.7'")) 

1.8 

"Production area soil contaminated by uranium releases, as indicated in Table F.3.II.3-3. 
bGeomebic mean for indicated range. 
'DOE (1993~). K, determined from 17-day batch test with deionized water at initial pH of 5.6. 
Adsorption K, determined from 17-day batch test with spiked solution. 
dunpublished prelmumuy results from OU5 soil washing studies. K, determined from 17-day batch 
test with deionized water at initial pH of 5.6. 
"Lee et al. (1993). K, determined from 21-day batch test with deionized water. 
'IT (1993). Kd determined from 6-y batch test spiked with perched groundwater. 
gProduction area subsurface soil between 15 and 20 feet below the surface contaminated by uranium 
releases, as indicated by Wells 1348, 1354, 1360, 1266, 1317, 1341, 1225, 1230, and 1250 in 
Table F.3.11. 
"Arithmetic mean for indicated range. 
'DOE (1993d). Appendix A, Issue 3 and 5 Report. 
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TABLE F.3.1.5-1 

RANGE OF SITESPECIFIC GEOCHEMICAL P- 

Media 
Parameter 

( L k )  Range 

Waste Materials 

Plant U3, Plant 6, and Plant 9 contp ' I 
soil 

Remaining production area contamimkd soil 

o u 2  waste 

OU2 contaminad soil 

OU4 contaminated soil 

OU5 contaminated soil 

Contaminated soil studied by Oak Ridge 
National Laboratory 

Glacial Overburden 

o u 2  soil 

BNL study 

Production area subsurface soil contaminated 
by aqueous spills 

Production area subsurface soil contaminated 
by air emissions 

Unsaturated Sand and Gravel 

OU2 South Field 

Saturated Sand and Gravel 

OU1 waste pit area 

OU2 South Field 

South Plume area 

Calibration of SWIFT model 

KdC 

K,"' 
4 
K, 
K, 
14 
4 

Adsorption K, 

Adsorption K, 

Adsorption 

Desorption 

KdalC 

Kd*C 

I<d 

Kd*C 

&Idc 

Kd"C 

Kd 

0.6 - 8.35"' (14") 

75 - 3,558"' (301@'3 

37 - 177'' 

200 - 280"' 

12 - 15'') 

12 - 311'' 

64 - 1708'"' 

11 - 40") 
23 - 25'0 

12 - 32" (24'h') 

75 - 2,4330 (270@)) 

10 - 12'" 

2 - 68'O (14") 
6 - 9(C) 

0.8 - 4.4'Q (2.7'h') 

1.8 

"Production area soil contaminated by uranium releases, as indicated in Table F.3.II.3-3. 
bGeometric mean for indicated range. 
'DOE (1993~). K, determined from 17-day batch test with deionized water at initial pH of 5.6. 
Adsorption K, determined from 17-day batch test with spiked solution. 
dunpublished prehnhary results from OU5 soil washing studies. K, determined from 17-day batch 
test with deionized water at initial pH of 5.6. 
"Lee et al. (1993). K, determined from 21-day batch test with deionized water. 
'IT (1993). K, detennined from 6-y batch test with spiked perched groundwater. 
*Production area subsurface soil between 15 and 20 feet below the surface contaminated by uranium 
releases, as indicated by Wells 1348, 1354, 1360, 1266, 1317, 1341, 1225, 1230, and 1250 in 
Table F.3.U. 
hArithmetic mean for indicated range. 
'DOE (1993d). Appendix A, Issue 3 and 5 Report. 
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g o @  
F3.H ZONATION AND VALUES OF GEOCHEMICAL PARAMETERS 

FOR FATE AND TRANSPORT MODELING z 

F.3.II. 1 .O INTRODUCTION 

This Attachment presents the strategy for determining the zonation and values of contaminant-specific 

geochemical parameters in the Operable Unit 5 groundwater fate and transport modeling. 

Contaminant-specific geochemical parameters discussed include: percent of extractabldeachable 

contaminant (KJ in the sources; source leaching coefficient 6) in the sources; solid-liquid partition 

coefficient (Kd) in the migration media; and retardation factor &) in the migration media. These 

parameters have significant impacts on the estimates of contaminant mass, source leachate 

concentrations, and loading and migration rates. Therefore, it is important that values of these model 

parameters are properly assigned for the RVFS fate and transport modeling. Available site-specific 

data, as well as, release history and geochemical concepts of the distribution of uranium 

contamination at the Fernald Environmental Management Project (FEMP) discussed in 

Attachment F.3-I, were considered when developing the modeling approach and assigning parameter 

values. 

The remainder of this section describes the purpose of each of the above listed geochemical 

parameters. Section F.3.II.2.0 presents the general approach for determining contaminant-specific 

zonation and values of these parameters for Operable Unit 5 contaminants of potential concern 

(CPCs). Since uranium is the predominant contaminant at the (FEMP) and is the focus of the solute 

transport model recalibration task (DOE 1993), Section F.3.11.3.0 summarizes the available 

site-specific information on geochemical parameters for uranium. Results of a screening model 

(Le., ECTran) confirmation process for proposed parameter values of uranium is also presented. 

0 

F.3.II. 1.1 Geochemical Parameters 

In addition to the previously mentioned four geochemical parameters, modeled (by using EQ3/6 

model) chemical solubility limits have been used in Operable Units 1, 2 and 4 RI fate and transport 

modeling as constraints for contaminant leachate concentrations. However, only a small number of 

inorganic contaminants were affected by their solubility limit constraints. Because of the high 

uncertainty associated with geochemical modeling and relatively low contaminant concentrations found 

in the Great Miami Aquifer, area-specific chemical solubility limits will not be developed for 

Operable Unit 5 RI modeling. Also, it was determined that chemical solubility limits will not be used 0 
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to constrain the source leachate concentrations in Operable Unit 5 sources which are already in the 

environmental media. Solubility limits developed in other operable units will be referenced when 

necessary (Le., during the supplemental modeling characterization). 

The four geochemical parameters to be evaluated are described in following subsections. 

F.3.II. 1.1.1 Source Leaching Coefficient (K, or K!&) 

Source leaching coefficients are a measure of uranium mobilization due to dissolution and desorption. 

These coefficients are appropriate for uranium which is present as particulate and adsorbed uranium 

in source material. There are two types of solid-liquid leaching coefficients including K, and KldC. 

K, and KldC are used to define the initial aqueous loading of uranium based on the extractable portion 

of uranium (Le., K,J in the soil. Kl is determined using a batch test that contacts waste or 

contaminated soil with leaching solution. The coefficient is calculated by dividing the uranium 

concentration on the solid (only uranium in excess of background) by the uranium concentration in 

solution. In comparison, KldC is an in-situ leaching coefficient estimated from contaminated soil 

(only uranium in excess of background) and the uranium concentration in perched groundwater. The 

calculated leaching coefficient applies to soils in the upper 15 feet of glacial till, where weathering 

and fractures allow particulate uranium to be transported to depth. 

For other contaminants, % values in the media are used to approximate & values. This approach is 

very conservative and was necessary to conduct modeling to support the Baseline Risk Assessment. 

The approach is .conservative since for any contaminant the K, is at least as high as and usually higher 

than K, by definition. By using the lower K,, value instead of K,, a higher source leachate 

concentration will be generated in the fate and transport model. 

F.3.II.l. 1.2 Solid-Liauid Partition Coefficient IK, or KAcalc) 

Solid-liquid partition coefficients are used in fate and transport modeling to simulate the reversible 

adsorptioddesorption processes of contaminants. K,, is commonly defined as the constant ratio 

between solid phase and dissolved phase concentrations of a chemical at equilibrium in fate and 

transport models (Le., a linear isotherm). Therefore, chemicals with higher K, values are more likely 

to be adsorbed onto soil materiais and thus have less potential to migrate in the subsurface media. & 
is determined by batch tests that contact soil with spiked uranium solutions (adsorption) and distilled 

water (desorption). Only uranium concentrations for contaminated soil in excess of background are 
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used to calculate b. hdc is an in-situ partition coefficient estimated from contaminated soil (only 

adsorbed uranium in excess of background) and the uranium concentration in perched groundwater. 

The calculated partition coefficient applies to soils in unweathered glacial till at depths of 15 to 20 

feet below the surface, where weathering and fractures are absent and uranium is transported only as 
a dissolved specie. Once uranium is loaded into the aqueous medium and transport begins through 

the glacial till, K,, or KddC, are used to calculate the uranium retardation factor for glacial till. 

F.3.H. 1.1.3 Percent of Extractable Contaminant in the Waste Materials (K 1 
Although the adsorptioddesorption process is usually considered to be reversible in fate and transport 

modeling, in reality, the longer a contaminant remains adsorbed to the surface of a solid the more 

likely it is to be incorporated into the solid by surface reactions where it is no longer available for 

desorption under environmental conditions. Therefore, an estimate of the percent of extractable 

contaminant in the sources, which are usually solid phase waste or soil, is required to determine the 

source leachate concentration and contaminant mass available for future transport. When K, is 

applied in the modeling, the solid phase concentration, Kl, and Kd will only be determined for the 

extractable portion of the contaminant. 

F.3.U. 1.1.4 Retardation Factor (R,J 

The contaminant travel time from a source area to the exposure points is one of the major concerns in 

risk assessment. For determining the contaminant travel time, the retardation factor is defined as the 

ratio between the groundwater flow velocity and chemical migration velocity through the soil matrix. 

Because most contaminants have higher tendency to adsorb to soil than remain dissolved in water, 

they usually migrate slower than water in the subsurface .environment. Therefore, R,, is usually 

greater than 1. In fate and transport modeling R, is estimated by considering both the contaminant 

characteristics (Le., Kd) and the soil properties such as dry bulk density and moisture content of the 

soil. Since Kd is the only contaminant-specific geochemical parameter that will determine the value 

of R,, the following approaches for determining contaminant-specific zonation and values of & also 

apply to R, and the zonation and values of & will not be described. 

F.3.n. 1.2 Zonation 

In reality, none of the geochemical parameters discussed here are spatially invariant. However, 

because of the complexity of the soil matrix, simplifications of the natural systems are necessary in 

fate and transport modeling. The first simplification process is to determine the zonation of each 
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major geochemical parameter. Zonation of geochemical parameters consists of dividing the modeling 

domain into manageable zones (Le., vertical and areal) of different geochemical conditions and 

assigning values of model parameters based on available zone-specific chemical and geological 

information. Zonation for geochemical parameters (i.e., K,, Kd, K,, and Rd) is chemical-specific and 

usually assumed temporally constant in the fate and transport model. The technical approach for 

zonation of these four major geochemical parameters is described later in this Attachment. 

F.3.H. 1.3 Parameter Values 

After zones are identified, zone-specific values of each geochemical parameter need to be assigned for 

every contaminant of concern. Values can be obtained from field tests, laboratory experiments, 

model calibrations, previous studies with similar conditions, or literature searches. These parameter 

values are then used to determine source loading terms and incorporated into the fate and transport 

model. 

F.3.II.2.0 GENERAL TECHNICAL APPROACH 

In order to assure that the fate and transport modeling results are acceptable for risk assessment, 

important guidelines must be followed in assigning the values and zonation of contaminant-specific 

geochemical parameters and they are: 

Use site-specific values when available; 

Select the most conservative but realistic assumptiodestimate based on performance 
measures such as contaminant exposure point concentrations or travel times to exposure 
points when evaluating parametedzonation choices; and 

Verify modeling results by comparing with available measured conditions. 

Based on these guidelines, the following subsections summarize the general technical approach for 

zonation and assigning parameter values in Operable Unit 5 RI/FS groundwater fate and transport 

modeling . 

F.3 JI.2.1 Contaminant-Specific ADDroach for Assimine Geochemical Parameters 

Based on the types and amount of available site-specific data and the extent of contaminants, different 

approaches will be used to assign contaminant-specific values of geochemical parameters. 
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The following subsections discuss the approaches to be followed in the conraminant source areas and 1 

migration media, separately. z 

3 

F.3.II.2.1.1 Source Areas 4 

Past contaminant loadings from other operable units which can impact the Great Miami Aquifer will 

characterizations. In the previous RIs, no K, or K, have been defined in the modeling. Only & was 
conservatively used in the modeling to simulate both the source leaching and media attenuation 

processes. Contaminant-specific mass inventories, leachate concentrations, and loading rates used in 

previous modeling for Operable Unit 1, Operable Unit 2, and Operable Unit 4 RIs will be directly 

imported into the Operable Unit 5 RI fate and transport models. Therefore, geochemical parameters 

(i.e., Kd) will remain generally the same as previously &signed for these source areas. However, 

instead of the Kl/Kd value (i.e., 1.8 L/kg) assumed in the previous Operable Unit 4 RI modeling. 

J 

be included in the Operable Unit 5 RI fate and transport modeling during the supplemental modeling 6 

7 

8 

9 

10 

I1 

12 

batch test results obtained for uranium in contaminated soil from Operable Unit 4 areas will be used 13 

14 

These batch test results became available after Operable Unit 4 RI was completed. 15 

16 

Geochemical parameters for additional contaminant source areas defined in Operable Unit 5 will be 17 * determined by utilizing area-specific contaminant concentrations measured in in-situ leachate, waste 

material, and/or TCLP samples. In addition, results are available for batch tests which were 

conducted for surface soils in the Operable Unit 5 area for uranium. Consideration of the various 

chemical forms/species in contaminant sources may result in different values of geochemical 

parameters for the same contaminant in different areas as discussed in the Attachment F.3-I. 
no site-specific information is available for determining K, and K, for contaminants, conservative 

assumptions (e.g., 70-year rule) will be made for estimating the source leachate concentration and 

mass loading rates. When the 70-year rule is applied, the total mass of a contaminant in the source 

area will be released into the media in 70 years. Figure F.3.11-1 presents the general process for 

determining the source leachate concentration according to the above discussion. 
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F.3.II.2.1.2 Mimation - Media 

For the fate and transport modeling K, and K, will only be applied during the initial source term 

determination (Le., available contaminant mass and source leachate concentration). Therefore, K, 
and K, do not apply to the migration media. Only Kd and Rd are required for simulating contaminant 

migration in the media. Contaminant concentrations in both groundwater and soil media will be 

utilized to define zonation and values of h and R,. Values and zonation of intermediate parameters 

such as fraction of organic content (foc) used in calculating & for organic contaminants, and soil 

porosity and moisture content used in calculating R, will also be defined in the process. When site- 

specific data is unavailable for a contaminant, conservative literature values will be used to assign Kd 
values in the migration media. 

Parameter values will be assigned to each geological unit separately (i.e., glacial overburden, 

unsaturated Great Miami Aquifer, and saturated Great Miami Aquifer). However, the geochemical 

concepts of the distribution of uranium contamination presented in Attachment F.3-I points out that & 
can have different values for on-going sources and depleted sources in the same media. Because the 

fate and transport models used can not incorporate time-varying Kd values simplifications of the 

geochemical conceptual model are required. Uniform contaminant-specific values of & and Rd in a 

geological unit will be used for most of the contaminants based on their current states (Le., on-going 

or depleted sources). Further zonation of Kd values for a contaminant will only be considered when 

field data shows significant variations of the parameter in a geological unit (Le. order of magnitude 

differences). 

F.3.II.2.2 Model Calibration and Performance Evaluation 

As stated in the Groundwater Model Evaluation Report and Improvement Plan (DOE 1993a) and as 
presented in the SWIFT Great Miami Aquifer Model Summary of Improvements Report (DOE 1994), 

formal solute transport model calibration was performed only for uranium during the model 

improvement process. In order to verify the values of geochemical parameters for other 

contaminants, fate and transport modeling results were compared with contaminant concentrations 

measured in the field during the RI model applications. 

When full model calibrations are not necessary because of relatively small extent of contamination, 

the modeling results for these contaminants still need to be realistic or conservative when compared to 

field measured conditions. During the RI fate and transport modeling, model performance evaluations 
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were conducted for contaminants that have elevated concentrations in the Great Miami Aquifer. 
Model simulated results for these contaminants were compared with measured concentrations. If 

necessary, the values of geochemical parameters or mass loading terms were be adjusted to obtain 

better agreement between modeled and measured concentrations (Le., within the same order of 

magnitude). Available measured concentrations for all the contaminants of concern at the current 

time are presented together with final simulated concentrations in the modeling documentation. The 

model performance evaluation and uncertainty analysis are of particular importance for contaminants 

where site-specific data is available for determining the values of geochemical parameters. 

F.3.II.3.0 GEOCHEMICAL PARAMETERS FOR URA NIUM 

Because uranium is the predominant contaminant at the FEMP, preliminary zonation and values of K,, 
K, and K, for uranium are summarized in this Attachment. The zonation and values of uranium 

geochemical parameters presented here are based on currently available data and will be refined if 

necessary in future (i.e., FS) fate and transport modeling. 

An ECTran screening-level model confinnation process has been conducted and is described in this 

document. The objective of this process was to verify that the estimated geochemical parameter 

values of uranium are reasonable by comparing modeling results, using these parameter values, with 

measured groundwater and soil conditions at the FEMP. 

e 
F.3.11.3.1 Source Leaching Coefficients for Uranium 

For the RI baseline fate and transport modeling, uranium source & and K, in the glacial overburden 

are assumed to have the same value for the same source area. This assumption is used to represent 

two different types of contaminant sources (i.e., on-going and depleted) described in 

Attachment F.3-I. When K, (measured) is higher, which indicates a depleted source, the 

also higher in the media in order to simulate a desorptiondominated transport process. When K, 
(measured) is lower, which indicates an on-going source, the K, value is also lower in the media for 

simulating a adsorptiondominated transport process. This assumption is generally supported by data 

available at the FEMP. However, the uncertainty analysis in Operable Unit 5 RI will also evaluate 

other conditions regarding the source types and K, values. Additional geochemical data is also being 

collected to support the Operable Unit 5 FS. 

value is 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

P 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

POH\OUJ-RI\DOI-94-Nuae 22. 1994 3:08pm F.3 .II-7 



FEMP-OUS-4 D W  
June23, 1994 

The following subsections summarize currently available data for determining the K, and & values 

for uranium. Some of this information has been discussed in Attachment F.3-I. 

F.3.II.3.1.1 Available Data 

Available site-specific information that can be utilized to determine K, and Kd values of uranium 

include existing analytical data for soil and perched groundwater concentrations measured in the 

glacial overburden, contaminated and uncontaminated site soils, TCLP data for source soils, previous 

geochemical studies, and recently completed batch tests with waste materials and contaminated soil. 

Table F.3.1-5 in Attachment I and Figure F.3.II-2 summarize the overall ranges and locations of 

available site-specific uranium K, and Kd values at the FEMP, respectively. The following 

subsections describe this information in more detail. For comparison purposes, a summary of 

literature Kd values for uranium is also presented. 

Literature Values 

A literature search was performed to determine the possible range of K,, values for uranium. 

Literature values for K, are not readily available and will therefore not be presented. However, 

theoretically K, is generally higher than K,. Table F.3.11-1 presents the results of the literature 

search. As can be seen in the table, the range of K, values is quite large and the values vary 

significantly between soil types. The EXP(u) values in Table F.3.II-1 are the geometric means of all 

the measurements for the same soil type. 

Analvtical Data From Monitoring Wells 

When both the soil and groundwater concentrations of uranium at the same location are measured, a 

K, or K, value can be determined by simply calculating the ratio of the soil concentration minus 

background soil concentration over the groundwater concentration. 

There are more than one hundred sets of soil and perched water uranium concentrations available 

from the Type 1 (1000-series) wells installed in the former production area. These soil and perched 

water uranium concentrations were utilized to estimate the site-specific K, and K, values for uranium 

in the production area. The pair of soil and perched water concentrations for each well used in the 

calculation represent the average soil and perched water uranium concentrations from all samples 

taken at about the same time along the screen interval of the well. As explained in the 

Attachment F.3-I, the samples taken within the weathered zone in the glacial overburden are 
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representative of K, conditions, while the samples taken within the unweathered zone are used to 

calculate K, values. Because perched water flow velocities are low in the glacial overburden, it is 

reasonable to assume that the measured soil and liquid phase concentrations are under equilibrium 

conditions. Before dividing soil concentrations by the corresponding perched water concentrations to 

determine K, and Kd values, the reported soil concentrations were corrected by subtracting the mass 

of uranium contained in the soil moisture (assuming the moisture content is 20 percent by weight in 

the saturated soil sample) and the background uranium concentration in the soil. The perched water 

and soil concentrations used in this calculation are included in Appendix F.3-11-A. 

@ 

Table F.3.II-2 summarizes all the calculated I(1 and & values. After reviewing the results, it was 

determined that there are two groups of K, and & values which fall into two distinct ranges of 

values. Because of the different forms of uranium and geochemical conditions which exist in the 

Operable Unit 5 area (Lee and Marsh, 1992), separate representative K1 and Kd values were estimated 

for these areas. Overall, two representative values corresponding to the two groups of calculated Kl 

and Kd values were developed for the production area. The geometric mean of all values calculated 

for wells in the area which has an on-going source of soluble uranium to the media is 14 L/kg. The 

geometric mean of calculated values in the remaining part of the production area was 300 L/kg. Both 

of'these two representative values are within the reported literature ranges summarized in 

Table F.3.II-1. Individually, the geometric mean for Kls ranged from 14 L/kg (soluble area) to 

325 L/kg (remaining area), while the geometric mean for &s ranged from 22 L/kg (soluble area) to 

248 L/kg (remaining area). These values are also within the range of reported literature ranges 

summarized in Table F.3.H-1. The estimated $ values of uranium are representative of source 

material and only the extractable portion of waste materials in the source areas. 

@ 

Geochemical Programs: Issue 3 and Issue 5 Report @OE 1993b) presented a range of uranium & 
values for the Great Miami Aquifer sand and gravel materials. One of the approaches used in the 

study was to calculate the ratios between soil and groundwater uranium concentrations taken from the 

same Great Miami Aquifer monitoring well location. Although soil and groundwater concentrations 

from various locations at the FEMP were evaluated in the study, the report only formally summarized 

a range of K, values for the sand and gravel materials in the South Groundwater Contamination 

Plume area. A R, of 12 was selected in subsequent solute transport model calibrations 'conducted for 

the South Plume using this range of K, values (DOE 1993b). The & value corresponding to the 

calibrated retardation factor of 12 is about 1.78 L/kg. 0 
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TCLP Results 

TCLP tests were performed on surface soil samples collected from three Operable Unit 5 areas @e., 

Incinerator, Plant 1 Pad, and Operable Unit 5 A - Maintenance Building). These leachate results 
were used in conjunction with the initial uranium concentrations in the soil samples to determine 

values. The resulting Kls are summarized in Tables F.3.n-3 through F.JI-5. The soil sample 

locations are included in Figure F.3.n-2. As can be seen in the tables, results were available for 

numerous contaminants including radionuclides, inorganics, and organics; however, for this 

discussion only the total uranium and uranium isotope results are relevant. The uranium K, results 

can be summarized as follows: For the Incinerator area a representative K, = 400 L/kg was 

calculated; a representative K, = 39 L/kg was estimated for the Plant 1 Pad area; and a representative 

Kl = 104 L/kg was determined for the Operable Unit 5-A Maintenance Building. The I<ls for the 

Incinerator area and Operable Unit 5-A Maintenance Building are higher and would generally 

correspond to less soluble forms of uranium or a depleted source, while the Kl for the Plant 1 Pad is 

lower and represents more soluble forms of uranium or a on-going source. It is also interesting to 

note from these tables that the Kl results for the uranium isotopes are usually quite close to the total 

uranium Kls. These results help to confinn the assumption of using the same & or Kd values for all 

uranium isotopes. 

Results from Laboratorv Tests 
Experimental results reported in an Oak Ridge National Laboratory (ORNL) study on the uranium 

contaminated surface soils from the production area at the FEMP indicate that the range of K, is very 

large (Lee, et al., 1993). This is because of different forms of uranium contaminants (Le., liquid, 

particulate, and air deposition) and is consistent with the finding from the perched water wells. 

Among the two contaminated soil samples tested in the equilibration study, only insignificant amounts 

of uranium leached out from one soil sample, sample A-14, which has a significantly higher solid 

phase concentration. In fact, this soil sample never reached an equilibrium condition in the 70 day 

duration of the test. More soluble uranium did leach out from the other soil sample, sample B-16. 

At the end of the test, this soil sample was close to equilibrium. Using the results of the B-16 soil 

sample, a K, value of 3 1.45 L/kg was calculated. 

Batch tests have been conducted to measure K, and K, of uranium in the waste materials, 

contaminated soils, and uncontaminated soils collected from Operable Unit 2 and Operable Unit 4 

areas. Results of these tests show that K, and K, values of the waste materials, contaminated surface 
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soils and glacial till are in the range of 30 L/kg and higher. 

materials are usually lower than 10 L/kg. The experimental @ 
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Measured & results in the aquifer 

procedures and results of these batch 

tests are summarized in the Uranium Partition Coefficient Evaluation Study (DOE 19938) for 
Operable Unit 2. Results of the Operable Unit 4 study are presented in Appendix F.3-11-B. 

Similar tests on waste materials from the Operable Unit 5 source areas were part of the Operable 

Unit 5 FS Treatability Study. Operable Unit 5 conducted batch tests (desorption) on surface soils to 

determine K, values. Eleven archived surface soil samples (Le., samples taken from the top 6 inches 

of soil) for the Operable Unit 5 area, which were considered contaminated, were retrieved and used 

for the batch tests (desorption). The results of the test are presented in Table F.3.II-6. The locations 

of the soil samples used in the test are included in Figure F.3.II-2. The & values presented in 
Table F.3.II-6 range from 1870 L/kg (Plant 9) to 5.3 L/kg (Graphite Furnace area). These values 

fall within the range of literature values and other studies conducted at the FEW. Results of the 

Operable Unit 5 study are presented in Appendix F.3-II-C. 

F.3.II.3.1.2 Zonation and Values of Uranium K, and K, for Modeling; 

The actual zonation and values of uranium K, and K, are presented in this subsection. e 
Uranium Contaminated Sources 

Uranium mass inventories, leachate concentrations, and loading terms used in previous modeling for 

Operable Unit 1 and Operable Unit 2 RIs will be directly imported into the Operable Unit 5 RI 

modeling. Therefore, geochemical parameters in these source areas remain the same as previously 

assigned. The uranium K, value of 1.8 L/kg used in the Operable Unit 4 will be revised according to 

the batch test results obtained after the Operable Unit 4 RI modeling was completed. 

Geochemical parameters for additional uranium source areas defined in the Operable Unit 5 were 

determined by utilizing area-specific uranium concentrations measured in in-situ leachate, waste 

material, perched water, TCLP samples, and/or batch test results. Various release histories and 

forms of uranium in contaminant sources may result in different values of & and Ke in different 

source areas. For example, areas with soluble forms of uranium (e.g., Plant 2/3, Plant 6, Plant 9, 

etc.) will be assigned a K, value of 15 L/kg while uranium contaminated soils in the remaining 

production area will be assigned a K, value of 222 L/kg. Based on the range of calculated values 

using measured concentrations and results of TCLP and batch tests, the 15 and 222 L/kg are selected 
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as representative values for on-going and depleted Operable Unit 5 sources. Delineation of Operable 

Unit 5 source areas and all the area-specific uranium Kl values is presented in Figure F.3.4-2 of 
Appendix F.3. In general, the on-going source areas contain more soluble forms of uranium while 

depleted source areas contain mainly less soluble forms of uranium. 

Glacial Overburden and Unsaturated Great Miami Aauifer 

Although covering a smaller range, uranium K, values in the glacial overburden have a very similar 

distribution like the source Kl values. At least two types of uranium forms (Le., soluble and non- 

soluble) and therefore two groups of uranium source areas (i.e., on-going and depleted) need to be 

modeled with two different K, values in the glacial overburden. 

To simplify the RI baseline fate and transport modeling, uranium K,, in the glacial overburden is 

assumed to have the same value as the source Kl. This assumption is also used to represent two 

different types of contaminant sources (i.e., on-going and depleted) described in Attachment F.3-I. 

For example, areas with soluble forms of uranium will be assigned a & value of 15 L/kg while 

uranium contaminated soils in the remaining source area will be assigned a & value of 222 L/kg. In 

reality the 15 and 222 L/kg values are more representative for & than for the Kl. The Kl values can 

be much higher in the depleted source areas. In order to use the same value for both 6 and K, in 
modeling, the representative values for & which are lower than Kl are used for the both parameters. 

Therefore, Figure F.3.4-2 also shows the zones of & values. 

Uncertainty analysis in Operable Unit 5 RI will also evaluate other conditions regarding the source 

types and distribution of K, value in the glacial overburden to bound the potential ranges of future 

impacts to the receptors. 

The unsaturated portion of the Great Miami Aquifer is conservatively assumed to have the same 

uniform K, as the saturated Great Miami Aquifer which has a & of 1.78 L/kg. As mentioned 
earlier, this value was determined through solute transport model calibration in the South Plume area 

as part of the SWIFT GMA model improvement process. 

Saturated Great Miami Aauifer 

Because only the soluble forms of uranium can reach the Great Miami Aquifer in significant quantity, 

Kd values in the Great Miami Aquifer are lower and more homogeneous than the glacial overburden 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

19 

20 

21 

22 

2) 

x 

25 

26 

n 

28 

29 

30 

31 

32 



FEMP-OU5-4 DRAFT 
June 23, 199$9@ i 

and source are& Complex zonation of uranium Kd values in the Great Miami Aquifer is therefore 

not necessary. Uranium K, in the saturated Great Miami Aquifer is determined through the solute 

transport model recalibration task in the groundwater model improvement process. The calibration 

target is the geostatistically de@ed 1990 uranium concentrations in the Great Miami Aquifer 

@OE 19930. Both the dissolved concentration and total mass of uranium in the Great Miami 

Aquifer were matched to select the final uranium & zonation and values. Based on the spatial trend 

of available uranium Kd values in the saturated Great Miami Aquifer, a simple zonation approach 

with a higher K, value to,the north and a lower & value to the south covering the south Plume area 

was tested in the calibration. The final uniform & value selected for uranium in the Great Miami 

Aquifer is 1.78 L/kg. 

F.3.II.3.2 Percent of Extractable Uranium in the Waste Materials 

Although K, was not used in Operable Unit 5 RI fate and transport modeling, available information 

and reasonable estimations regarding K, are still summarized here. 

F.3.II.3.2.1 Available Information 

Available sources of information for percent of extractable uranium used include the ORNL soil 

characterization and washing study (Lee and Marsh, 1992) and Operable Unit 2 batch tests 

(DOE 1993g). Based on results of these studies, uranium mass in waste materials or contaminated 

soils at the FEMP is usually not completely extractable by rain water. It has been found that the 

percent of extractable uranium in untreated FEMP waste materials with 2500 pg/g or lower total 

uranium concentrations is usually below 30 percent by acid extractants. For waste materials with 

300 pg/g or less total uranium, the percent of extractable uranium by rain water is below 10 percent. 

For waste materials with 5000 pg/g or higher total uranium, the percent of extractable uranium can 

be higher than 40 percent by acid extractants. 

- 

F.3.11.3.2.2 Zonation and Values of Uranium K, for Modeling 

For the fate and transport modeling K, will only be applied during the initial source term 

determination. Based on the soil treatability study, Operable Unit 2 batch tests, and current uranium 

concentrations in the Operable Unit 5 waste materials, the following two K, values are selected for 

future modeling purposes: 

For source materials with solid phase total uranium concentrations less than or equal to 
2500 pg/g, the K, is assumed to be 30 percent. 
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For source materials with solid phase total uranium concentrations higher than 2500 pg/g, 
the K, is assumed to be 50 percent. 

Accordingly, the zonation of uranium K, is defined by the current concentrations of uranium in the 

waste materials or contaminated soils. 

F.3.II.3.3 Screenine Model Confirmation for Uranium K& and K, 
The ECTran screening-level fate and transport model (DOE, 1993c) was used to confirm that the 

estimated K,, Kd and K, of uranium are reasonable and can result in the current uranium 

concentrations in the perched water and/or the Great Miami Aquifer. The 

ECTran does not directly use Rd for simulating contaminant migration. The confirmation procedure 

involved: 1) defining the existing hydrogeological conditions and the extent of the source area; 2) 

inputing an estimated source leachate concentration; 3) obtaining the model’s results for concentration 
in the Great Miami Aquifer after the estimated time since the first release of con taminant from the 

source; 4) comparing the results with available measured results; and 5)  confirming the total solid 

phase concentrations (calculated using the source leachate concentration, K,, &, and KJ with the 

measured soil concentrations. 

is not evaluated because 

Two contaminated sites in the former production area were investigated in the vicinity of Plant 213 

and Plant 6. These sites have well-defined, on-going sources with soluble forms of uranium and the 

modeling approach is generally straightforward and will be described below. In addition, an area to 

the south east of the production area, where two lysimeters (1 1130 and 11 131) were used to collect 

in-situ leachate samples, was also investigated (See Figure F.3.11-3). This area does have a poorly 

defined source and the modeling approach is slightly more complicated and will be discussed 

separately from the other two sites. Additional lysimeter samples were also collected in locations 

north (1 1132 and 11 133) and south west (1 1 129 and 1 1234) of the production area (See 
Figure F.3.11-3). These areas have relatively well defined uranium sources and were not considered 

for the confirmation task, because they can be represented by the results from the Plant 2/3 and 

Plant 6 cases. 

Plant 2/3 and Plant 6 Confirmation 

For the two contaminated sites in the production area representative source leachate concentrations 

were estimated using the maximum annual average Type 1 (1000-series) wells total uranium 

concentrations in 1990. Uranium source leachate concentrations of 78.3 mgL (from well 1214) and 
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grQB 
166.7 mg/L (from well 1149) were assigned for Plant 2/3 and Plant 6 source areas, respectively. 

Area-weighted average perched water concentrations in both areas are more than one order of 
magnitude lower than these maximum concentrations. Representative values for all the other 

hydrogeological parameters for these areas were also assigned. The major parameter values used for 

the confirmation modeling are summarized in Table F.3.II-7. 

Two ECTran model outputs are presented in Tables F.3.U-8 and F.3.II-9 for Plant 2/3 and Plant 6, 

respectively. The comparisons between modeled and measured groundwater concentrations are 
summarized in Table F.3.D-IO. From these results it can be seen that the modeled overburden and 

Great Miami Aquifer results compared very well with the average measured concentrations. 

When the source leachate concentrations were converted into the total solid phase concentrations, 

using the Kl value of 15 L/kg and percent extractable uranium of 50 percent, the results are about 

2500 and SO00 mg/Kg for the Plant 2/3 and Plant 6 areas, respectively. These solid phase 
concentrations are consistent with the ranges of measured maximum soil conditions in these areas. 

These two source areas represent the most significant sources of uranium contaminations that can 
directly impact the Great Miami Aquifer. Since the confirmation modeling indicates that the values of 

geochemical parameters assigned for these areas are reasonable, the maximum loading from the 

production area and subsequent impacts to the Great Miami Aquifer receptors simulated in the 

Operable Unit 5 RI baseline fate and transport modeling for the groundwater pathway will be 

reasonable. 

@ 

Lvsimeter Confirmation 

As discussed earlier, the contaminant source for the southeast area where the lysimeters were 

installed, is poorly defined (in terms of release history and the forms of uranium) and an uncertainty 

analysis using ECTran was necessary to evaluate the geochemical parameters ahd release scenarios. 

The approach used in the confirmation modeling was to investigate two source types, a continuous 

source and limited short-term source, to determine the appropriate range of geochemical parameter 

values. 

. _  . 
For the first scenario, two ECTran runs were completed for a continuous uranium source. The first 

%flh @ 
run was conducted to estimate the expected average perched groundwater concentration i 
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clay and the second run was completed to confirm the geochemical parameters which affect the 

leachate concentration in the unsaturated Great Miami Aquifer measured in the deeper lysimeter. The 

input data for these two ECTran model runs are presented in Table F.3.II-11. A constant source 
leachate concentration of 135 pg/L was used for the modeling. 

Assumptions used to conduct the modeling include: 

e Surface infiltration rate over the depression area is about 8.4" / year 

e The effective barrier layer @e., gray clay) is about 10-feet thick 

e The overall average surface soil uranium concentration in the vicinity of the 
depression area is about 20 to 25 mgkg 

e The more soluble uranium accounts for about 10 percent to 20 percent of the total 
surface soil uranium concentration in the vicinity of the lysimeters 

0 Due to the distribution of the stepping sand lenses as seen in surrounding soil borings, 
the deeper lysimeter may be located closer to a preferential downward migration route 
than the shallower lysimeter, and therefore can have a higher concentration than the 
shallower lysimeter. 

The results of the modeling are summarized in several tables. Tables F.3.II-12 and F.3.II-13 show 

the ECTran model output. Table F.3.II-14 presents a summary of the modeling results and compares 

them with measured data. Figures F.3.II-4 and F.3.11-5 present the layer-specific concentration 

curves versus time for the two runs. The magnitude of the modeling results are in reasonable 

agreement (within order of magnitude) for the perched water and in very good agreement (12 pg/L 

vs. 12 pg/L) for the unsaturated sand and gravel. Although conservative, this scenario is considered 

not very realistic because a large amount of uranium is required to maintain the assumed continuous 

source. 

For the short-term loading scenario a more intense loading concentration (300 pg/L) was used for a 

five year loading period and then the soluble source is assumed to be depleted. This loading is used 

to represent the soluble uranium contamination released from the production area in the 1950s and 

subsequently migrated through the overburden with the surface infiltration. It is assumed that current 

soil contamination in the vicinity of the southeast lysimeters contains less soluble uranium and can be 

considered as depleted source. Input data for this simulation is summarized in Table F.3.11-15. The 

re+ults_of i . , . .  I tliis run are presented in Tables F.3.11-16 and F.3.II-17. Figure F.3.II-6 presents the layer 
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specific concentration curves versus time for the two rum. The magnitude of the modeling results are 

in very good agreement (within the range of perched water measurements) for the perched water and 

in very good agreement (10.4 pg/L vs. 12 pgL) for the unsaturated sand and gravel. In addition, the 

concentration versus time curves follow the pattern expected according to_ the geochemical concepts of 

the uranium distribution discussed in Attachment F.3-I. The curves show that at approximately 

30 years the shallower lysimeter concentration is less than the deeper lysimeter concentration. 

However, a lower & value (Le., 4 L/kg) is required in this simulation. This K,, value is still in the 

range of field measured values. 
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TABLE F3.II-1 

SUMMARY OF LITERATURE IC,, VALUES OF URANIUM 

EXPW Range 
Soil Type ( L k )  Reference 

Clay 1600 46 - 395100 Thibault et al., 1990 

silt 15 0.20 - 4500 Thibault et al., 1990 

Sand 35 0.03 - 2200 Thibault et al., 1990 

Agricultural Soils and Clay 450 NIA B a s  et al., 1984 

Agricultural Soils 45 10.5 - 4400 B m  and Sharp, 1983 

NIA - Not Applicable 
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TABLE F3.II-2 

SUMMARY OF CALCULATED K, AND gd (Lkg)  VALUES FOR URANIUM FOR FEMP 

Remaining Production Area Source Areas with Soluble 
Uranium 

Well COKected Well Corrected 
No. Value No. Value 

1167 

1181 

1198 

1 244 

1245 

1246 

1277 

1280 

1281 

1287 

1338 

1347 

1356 

1443 

1448 

1513 

1515 

1267* 

1348* 

1354* 

1360* 

1266* 

1317* 

1341* 

922.30 

164.87 

106.76 

945.89 

127.63 

3558.38 

87.59 

456.07 

107.01 

150.27 

1743.80 

123.22 

263.38 

1141.08 

332.65 

169.31 

314.35 

148.17 

182.75 

74.90 

850.47 

2432.53 

140.06 

98.99 

1131 

1154 

1179 

1180 

1182 

1183 

1185 

1186 

1187 

1194 

1195 

1196 

1199 

1200 

1201 

1202 

1203 

1204 

1205 

1206 

1207 

1209 

1212 

1213 

1214 

1215 

1216 

1217 

95.70 

29.39 

15.22 

13.38 

11.16 

20.16 

45.35 

1.89 

76.04 

26.35 

3.47 

10.12 

29.34 

12.36 

66.56 

41.90 

835.02 

13.31 

20.41 

6.71 

25.29 

1.61 

8.22 

3.38 

214.90 

21.56 

23 -33 

12.60 
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TABLE F3.n-2 (Continued) 

Remaining Production Area Source Areas with Soluble 
Uranium 

Well corrected Well Corrected 
No. Value No. Value 

Overall: Arithmtic Mean: 610.10 1219 

Geometric Mean: 300.669 1220 

1221 

I(d: Arithmetic Mean: 561.12 1224 

Geometric Mean: 248.291 1231 

9.39 

13.11 

22.79 

4.06 

3.34 

1232 

6: Arithmetic Mean: 630.27 1233 

Geometric Mean: 325.326 1236 

1240 

1271 

1145 

1148 

1149 

1151 

1324 

a * = Kd values, the remaining values are K,s. 

1339 

1441 

1447 

1509 

1510 

1225. 

1uo*  

1250* 

6.22 

1.52 

21.71 

14.02 

17.29 

2.13 

34.03 

10.47 

20.88 

0.59 Overall: 

7.42 

2.53 

11.69 rg: 

30.29 

54.48 

28.59 6: 

11.62 

32.49 

Arithmetic 
Mean: 

Geometric 
Meall: 

Arithmetic 
MlXll: 

Geometric 
Mean: 

Arithmetic 
Mean: 

Geometric 
Mean: 

40.11 

14.42 

24.24 

22.10 

41.10 

14.04 
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TABLE F3.II-3 

SUMMARY FOR CALCULATED Kl (Lkg)  VALUES FOR ID-A 
INCINERATOR USING TCLP DATA 

Sample Sample Sample Sample ou5-RI 
Chemical 100279 100280 100281 1 00282 Avg . K, Value 

Radionuclides 

Neptunium 237 

Uranium (total) 

Uranium 234 

Uranium 235/236 

Uranium 238 

InOIganiCS 

Aluminum 

Antimony 

Barium 

Beryl1 ium 

Boron ' 

Cadmium 

Calcium 

Chromium 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silicon 

Sodium 

Zinc 

1643 

467 

594 

756 

588 

3350 

NA 

17.93 

666 

0.405 

322 

20.82 

1588 

9 1429 

2288 

65.46 

1836 

1126 

125.7 

215 

0.036 

21.58 

647 

360 

353 

583 

326 

5886 

NA 

25.04 

NA 

1.236 

300 

29.92 

2304 

124626 

NA 

75.87 

2724 

1547 

197 

332 

0.039 

24.26 

3000 

514 

682 

1657 

696 

59437 

159.7 

200.8 

NA 

26.53 

400 

30.39 

7350 

2 .47~  lo5 

1888 

100.2 

1942 

1013 

728 

249 

4 . 0 9 ~ 1 0 ~  

499 

1143 

254 

255 

53 8 

27 1 

6726 

NA 

27.12 

NA 

1 .05 

22 1 

13.73 

3183 

2.64x101' 

2276 

80.91 

1009 

1042 

216 

193 

3 . 6 0 ~ 1 0 ~  

24.87 

1608.25 

398.75 

47 1 

883.5 

470.25 

18849.8 

159.7 

67.7225 

666 

7.30525 

3 10.75 

23.715 

3606.25 

181764 

2150.67 

80.61 

1877.75 

1182 

3 16.675 

247.25 

0.01894 

142.428 

55 

222 

222 

222 

222 

1500 

250 

1140 

1300 

3 

500 

50 

1500 

165 

3000 

4.5 

180 

650 

75 

NA 

100 

2400 

NA - Not Applicable 

.-., . I' ' \  
Ff:.i.'\.: .; 



FEMP-OSRI-4 DRAFT 
June23, 1994 

TABLE F.3.II4 

SUMMARY OF I<t (LA@ VALUES FOR ID-B PLANT 1 PAD USING TCLP DATA 

Sample Sample Sample Sample om-RI 
Chemical 100272 100274 100275 100276 Avg. K, Value 

~ 

Radionuclides 

Neptunium 237 45.16 54.5 54.5 54.5 52.165 55 

Radium 228 734 973 973 973 913.25 6% 

Technetium 99 268 567 567 567 492.25 0.118 

Uranium (total) 37.5 38.9 38.9 38.9 38.55 222 

uranium 234 

Uranium 2351236 

uranium 238 

In0aanicS 

Aluminum 

Barium 

Calcium 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

zinc 

NA - Not Applicable 

44.7 

23 

42.8 

28000 

52.7 

77.9 

6.93~16 

45 1 

830 

470 

1808 

406 

56.1 

67.2 

48.5 48.5 

42.7 42.8 

48.6 48.6 

37861 

70.9 

101 

5.5ox16 

438 

840 

559 

1717 

417 

NA 

113 

36499 

62.6 

10.9 

2.95~16 

302 

, 914 

591 

1888 

766 

NA 

71.4 

48.5 

42.7 

48.7 

37449 

55.17 

%.2 

4.21~16 

22 1 

89 1 

512 

2750 

765.9 

NA 

69.2 

47.55 

37.8 

47.175 

34952.3 

60.3425 

94 

489750 

353 

868.75 

533 

2040.75 

588.725 

56.1 

80.2 

222 

222 

222 

1500 

1140 

50 

165 

3000 

4.5 

180 

650 

75 

180 

2400 

001423 



FEMP-OSRI-4 DRAFT 
June 23, 1994 

TABLE F.3.n-5 

SUMMARY OF CALCULATED K, (L/kg) VALUES FOR OU5-A 
MAINTENANCE BUILDING USING TCLP DATA 

Sample Sample Sample Sample ous-RI 
075633 075634 Avg . K, Value Chemical 07563 1 075632 

Radionuclides 
Thorium (total) 
Uranium (total) 
Uranium 234 
Uranium 2351236 
Uranium 238 
Inorganics 
AlUminum 
Barium 

copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silicon 
Sodium 
zinc 
Organics 
1,2-Dichloroethene 
1 , 1 , 1 -Trichlroethane 
Acetone 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Toluene 
Phenanthrene 

NA 
152.2 
120.8 
75.2 
98.5 

6034 
70.4 
NA 
29000 
3013 
784 
68.6 
47 1 
450 
114 
45.9 
317.6 

6500 
3000 
NA 
83.3 
8000 
7460 
NA 
40 

NA 
44.7 
89.6 
91.1 
90.1 

7264 
103.2 
NA 
51500 
2785 
928 
99.6 
456 
445 
99.5 
41.2 
293.2 

5500 
NA 
NA 
189.7 
9Ooo 

5500 
NA 
NA 

2.3 1 
107.5 
91.3 
77.7 
76.6 

6373 
66.8 
NA 
43000 
2757 
697 
59.4 
489 
499 
122 
46.1 
245.1 

6000 
NA 
NA 

1 5000 
24140 
46923 
21430 

NA 

NA 
111.1 
113.3 
70.7 
109.3 

4575 
75.8 
2590 
14200 
2177 
789 
68.8 
502.7 
340.6 
128.9 
44.6 
290.2 

4Ooo 

NA 
100 
101.3 
8000 
8462 
NA 
NA 

2.31 
103.875 
103.75 
78.675 
93.625 

6061.5 
79.05 
2590 
34425 
2683 
799.5 
74.1 

479.675 
433.65 
116.1 
44.45 
286.525 

5500 
3000 
100 

3843.58 
12285 
17086.3 
2 1430 

40 

5800 
222 
222 
222 
222 

1500 
1140 
125 
165 
3000 
4.5 
180 
650 
75 
NA 
100 
2400 

30.2 
295 
0.57 
17.8 
339 
339 
490 
29000 

NA - Not Applicable 

, ,* r 
9-?2:$.. ,, ,r 

PGH\OUS-RIU)-OI-94-7\Jme 22. 1994 6:Mpm 001428 



FEMP-OSR1-4 DRAFT 
June23, 1994 

TABLE F.3.IId 

SUMMARY OF -m ~ c n ' u  URANIUM ~<fs FROM 
OPERABLE UNIT 5 BATCH TESTS 

Sample Number and Location Initial Total Uranium Estimated Total 
Concentration In Soil, C, uranium q 

Wg) 

AS-1 (Plant 9) 192 1870 

AS-2 (Plant 213) 

AS-3 (Plant 6 )  

AS4 (Pilot Plant) 

AS-5 (Graphite Furna~e) 

AS-6 (Paddys Run) 

AS-7 (South of KC-2 W ~ O W )  

AS-8 @&D Facility) 

AS-9 (East of Building 77/79) 

IDA (Incinerator) 

IDB (Plant 1 Pad) m 

256 149 

1500 13.3 

75.4 9.2 

87.9 5.3 

27.9 358 

50.3 

49.7 

54.3 

147 

37.3 

209 

502 240 

539 31.8 

001429 



FEMP-OSRI-4 DRAFT 
June=. 1994 

TABLE F3.H-7 

SUMMARY OF MAJOR PARAMETERS IN "HE PLANT 2/3 AND 
PLANT 6 CONFIRMATION MOD= 

Model Parameters Plant 2/3 Area Plant 6 Area 

Source Loading Area S i z e  (ft x ft) 

Glacial Overburden (Le., gray clay) Thickness (ft) 

Unsaturated Sand and Gravel Thickness (ft) 

Miltration Rate (idyr) 

Constant Source Leachate Concentration (mg/L) 

Years of Source Loading Before 1990 (years) 

Distance to the Fence Line (ft) 

GMA Groundwater Flow Velocity (ftlyr) 

500 x 500 

17 

35 

3 

78.3 

35 

3600 

348 

500 x 500 

17 

35 

4.5 

166.7 

30 

2000 

348 



Sm: PROOUCnON AREA. Kd 

P M 2 3 A R E A  
CLRRENTCONOmON 

WVESTICATOR: IC€ 
DATE I IZlI93 

YOCRIKC): OW 

HALF LIFE (YRS): 

LAYER I: 4 47E- 
LAYER 2: 4 4 7 ~ -  
G \ U :  A A 7 E M S  

WATERCRnERlA(UULI 29aE40 
7 IOE- LEACHATE CONC (UUL) 

SOLRCE LUCHATE W WGl I6OEMI 
bmuL LAYER 1 SOU CONC fUwKc3 0 WE- 
NmAL LAYER 2 SOU. CONC (MwKcI 0 W E 4 0  

(.?ISAT. SOURCE .\RL\: 

iANRATION: 0.80 

HICKNESS fin: 1700 
)ECAY (IIDAY): 4.256-13 

:A0 WWL): O.WE+OO 

LENIXH rm so0 

WImm SO0 

POROSITY I 034 

POROSllY 2 0 19  
DENSITY I (QCMI) I78 

DENSITY 2 fUCM31 178 

M n L T  CTplRl 025 
AGE MARS) 0 

TIME INTERVAL (YRSI I 

E W S E D  TIME - \Xi DAYS 

SATURATION: 0.23 

THICKNESSfTTY 35.00 
DECAY fI/DAYl: 4.25E-13 

O.WE+ao 

0 
I 
2 
3 
4 
5 
0 

8 

IO 
I I  
I: 
I3 
1.1 

I5 
IO 

I? 
I 8  
IO 
:0 
21 

23 
2.1 
:5 
20 

2': 
18 
29 
30 
31 
12 
33 
3.1 
15 
30 
1- 
38 

4Q 
d l  

42 
51 
.u 
45 

b 
47 
48 

40 

0 

.. .. 

19 

0 
365 
730 

1095 
1460 
IBU 
2190 
2555 
2920 
1285 
3550 
4QI5 
4380 
4745 ' 

SI10 
5475 
5840 
ti205 
0570 
0935 
300 
-665 
8030 
8195 
8760 
0125 
04W 
0055 

I0220 
I0585 
I0950 
11315 
llb80 
12045 
12510 
I 2775 
13140 
13505 
I 3870 
I4235 
14600 
14%) 

I5130 
I5695 
IOObO 
15425 
10790 

17155 

17885 
17520 

0 WE*00 
4 17EMI 
8 Y E M I  , 
I 2 8 E m  
I71ELo2 
2 1 3 E 4 2  
2 %EM2 
2 98EM2 
3 4 1 E 4 2  
3 8 3 E 4 2  
d 26EM2 
5 6 8 8 4 2  
5 1 1 E 4 2  
5 5 3 E 4 2  
5 % E 9 2  
o %EM2 
o 8 0 E 9 2  
7 23E-02 
- 0 5 E 9 2  
8 07E-02 
8 49E92 
8 o2E-02 
0 Y E 4 2  
9 7oE.02 
I 0 2 E 9 3  
I (MELo3 
I I O E 9 1  
I llELo1 
I 1 9 E 9 3  
I 7 3 E 4 3  
I27E*OI 
I31E-03 
I35E-01 
I UE-03 
I U E 9 1  
I B E 4 3  
I 52E-01 
I k E 9 1  
I olE-01 
I o5E101 
I 09E-01 
I n E 4 3  
I-E-03 
I 8IE-01 
I86E-3 
I90E+003 
I 9 4 E 4 3  
I 0 8 E 4 3  
2 OlE.01 
2 (ME43 

i 

I 
i 
1 
I 

i 

j 
1 
i 

i 
! 

I 
! 
! 

i 

i 
! 

; 

! 

! 

i 

O.WEcW 
S..'BEO2 
2.3E.01 
5.OIEOI 
890EOI 
I.39E-M 
2.00E-M 
_. ..E* 
1.YE-M 
J 4 S E - M  

J 5 E - W  
o n8E-00 
7 9.1E-W 
0 IIE-00 
I OBE-Ol 
I.:JE-01 
I JlE-01 
I5OE-01 
I TE4l 
I "8E-01 
: . !?E41 
2 JIE-01 
: blE-01 
: S E - 0 1  
3 IJE-01 
1 AOE-OI 
I o T - O l  
3 QoE-Ol 
J 25E-01 
4 kE-Ul  
1 8 7 - 0 1  
5 :OE-Ol 
! .CJE-Ol 
5 =E-OI 
1 XE-Ol  
n d E - O l  
3 * - E 4 1  
- ?oE?)I 
--SE-01 
8 loE-JI 
8 57-01 
8 OOE-01 
U JIE-01 
u 87 -01  
I O3E-J: 
I OBE-0: 
I I!E-O2 
I IT42 
I ::Ed: 
I :-E*: 

.- 

2.11E-03 I JIE-0: 

2.IIE-03 I I IlE-02 

GREAT MlAMl MUIFER (UT. 5. & C.) 

3 0 :  61 VzafTTNR): 0.389 

W Q 3 m A n :  5 . I J E W  FDcfK(irKG): 0.a 

3v V.rn/YR): 34u.20 KdWO: I ..1 

4 0: 12.7100 RETMDAl?ON: Q.78111 

:FF. WROSrW 0.30 qrnm): 

m: 0.67 c m w e ) :  

D I S P E R S W :  DECAY (IIYR): I oE-I 

Ax 0: IQ1.W P 6 f o :  
Ay lm: 3333 

jOURCE AREA CONC. 

RK;n) 

0.WEwo 
5 y E Q 3  
l I O U ) 2  
4 . N 4 2  
838E42 
131E41 
1.88E41 
2.YEOI 
3YMI 
4.22E-01 
5.20E-041 
6.29E-01 
7 .48MI 
8.77EOI 
I .02E+W 
1.16E+OO 
I .32E+oo 
1.49EWO 
I .67E+ao 
I . M E W  
2.06E+00 
2 . 2 7 E m  
2.49E+OO 
2.T2E*00 
2.9jE+ao 
3.2OEWO 
1.46E*00 
1 .73E40 
4.WE*00 
4.29E*00 
4 5 9 E a  
4.89E*00 
5 . 2 1 E M  
5.53E+ao 
5mcOo 
0 . 2 1 E W  
ti M E W  
0.93Ec00 
7.30E+00 
7 68E*00 
8.07EsOO 
8 4 7 E a  
8 S%E*00 
9 3 0 E W  
O.72E*OO 
I.OlEMl 
I .MEMI 
l.llE+OI 
I .  I5E+QI 
1.20E*QI 
I25E+OI 

I .zlE*QI 

IISTANCE TU F.Lm: 364 

FENCE LMECONC. 

RK;n) 

O.WE+OO 
O.WE*Q, 
O.WE+Q) 
O.WE+OO 
O.WE+OO 
O.WE*Oo 
O.Q1E*00 
O.WE*OO 
O.WE+OQ 
O.OOE+OO 
0.WE+00 
O.WE+M 
O.OOE+OO 
O.WE+aO 
O.WE+ao 
O.WE+ao 
O.WE*OO 
O.WE*00 
O.WE*00 
I.14E.19 
2.288-18 
2.64E-17 
2.36E-I6 
I.74E-I5 
I .08E-l4 
5.80E-I4 
2.nE-13 
I.I5E-12 
4.YGl1 
I.UIE-II 
4.76LlI 
1.108-IO 
3.87E-IO 
I.OOE49 
2.45809 
5.09E-09 
1.26E48 
2.68648 
5.45E48 
1.07E47 
1.03847 

6.65E-07 
1.1SE46 
l.95E46 
3 . m  
5.20E06 
8.nE46 
1 . 2 m 5  
1.94E-05 
2.89E.05 

3 . n ~ m  



scREMMCLEVTL EXCELCRYSTAL BALL TRANSFORT WIU, MODEL 

SITE. PRODUCllON AREA Kd TEST SPECIFIC ACIWTIY 

PLAHT6AREA K O C W C I :  
CURREHTCONDmON HALF LIFE IYRS): LUCIUE CONC ca.) I67E45 

LAYER I: 
NVFSTIGATOR: JCC LAYER 2 
)ATE: i IRli93 0 W E 4  

ITSAT.  SOLRCE .W 

0 
365 
3 0  

1095 
1464 
1825 
2190 
1555 
1920 
3185 
36SO 
JOIJ 
4380 
4745 

51 IO 
5475 
5840 

0570 

-300 

$030 
5395 
8700 
" 1 5  
QAPO 

0205 

Sa35 

-OS5 

a855 
10220 
10585 
IO910 
I1315 
I ID80 
I2045 
1:410 

13140 
I3105 
I3810 
1423s 
14000 
I5965 
I5330 
I5695 
loo00 
lo425 
! O m 0  

1:155 
1'520 
1 3 8 5  

I :m 

LAVER I (GLACIAL OYEltBCRDENl 

'oc K m  0 00s 
id L E G )  1500 

iA'NRAIION 080 

HICLVESS 0 1-00 

IECAY fI/DAn 5DE-13 
:A0 (L'CuL) 0 W E 4  
XI PPB) 16aooo7 
21 N D A n  - 1-E-03 

L A i l X  I LEACHATE CONC 

0 W E 4 0  
I36EMZ 
2 7 3 E W  
4 W E 4 2  
5 45E42 
e 8 1 E 4 2  
8 16E42 
9 % E 4 2  
I 0 9 E 4 3  
l22E+03 
1 M E 4 3  
I49E-3 
I 6 3 8 4 3  
I 7 6 E 4 3  
IWE+03 
2 03E+03 
: 17E.03 
2 30E43 
2 U E 4 3  
2 5 7 E 4 3  
1 'IE-03 
2 84E43 

3 I IE*O3 
3 24E43 
3 37E.03 
3 5IE-03 
3 odE*O3 
3 78Et03 
391E+03 
J 04E43  
4 l7E-03 

13IE*03 
4 4dE*03 
4 5E43 
471E.03 
A 84E*03 
1 97E-03 
5 lOE.03 
5 23E*O3 
J 37E.03 
5 M E 4 3  
I 63E*03 
J 76E*03 
5 80E-03 

1 m + 0 3  

0 O3E43 
0 l O E 4 3  
0 29E43 
D 42E*03 
D SSE.03 
s M E 4 3  

6 68E43 

LAYER 2 (SAND & GRAYEL) 

0.001 

I .As0 

0.2.5 

HICKNESS rm: 35.00 
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:Bo fPPBI: O . W E 4  
:U2 ffPB): O.WE+OO 
12 m A n :  O.WE+MI 
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O.WE+W 
2.07E-01 
1.07E*Oo 
2.44EW 
4.25E40 
o ME- 
OYE* 
I.ME+OI 
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:.l4E+Ol 
?.63E*01 
3.I8E4I 
3 BEMI 
4 53E+OI 
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5 BBE+OI 
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? 53E+01 
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4 02E.02 
4 ?2E*02 
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J RIE*O2 

OJE+02 
:7E-01 

\ JOE-0: 
I Z E * O 2  
3 O(E*02 
D loE*02 

o IOE*02 

I n m o !  

Ay m: 33.33 

iOURCE AREA cox. 
NUL) 

O.OOE+W 
3.T1E-m 
I.SIE4l 
39E-01 
6.01E-01 
937E-01 
1.35E+W 
l.lDE+W 
239E+W 
3.01E40 
3 . R E 4 0  
4 49E40  
5.YEIoo 
6.26E40 
7 . 2 5 E 4  
8 . 3 0 E 4  
9.438- 
l.ME+OI 
I .19E41 
1.32E-01 
I.46E41 
1.61E-01 
I . I E . 0 1  
1.91E4I 
2.10E4I 
2.27E41 
2.4SE-01 
2.ME-01 
2.&E+OI 

.).ME41 
3.24E4I 
3 & E 4 1  
3 68E101 
3.91E-01 
4 I 4 E 4 I  
4.38E4l 
4 63E41  
4 = E 4 1  
5 I 4 E 4 l  
5 4 l E 4 I  
S 6 8 E 4 I  
5 % E 4 1  
6.24E-01 
6.53E4l  
6 83E-01 
13E.01 

7 M E 4 1  
7 7 6 E 4  I 
8.08E-01 
8.10E-1 
8.74Edl  

R % E 4 1  

JISTANCE m F L . m  low 

FENCE LWECONC 
IUCm 

0 . 0 0 E 4 0  
O.OOE40 
O.OOE40 
O.rnE*Oo 

0 OOE+W 

O.OOE+oo 
4.24E-I7 
o.46E-IS 
3.29E-13 
7 8SE-11 
1.09E-IO 
I.OOE-09 
6.76E-09 
3.55E-08 
I .52E47 
5.53E-07 
1.75EW 
4 . 9 2 8 4  
I.ZSE-05 
2.938-05 
0.35E4S 
1.29E-01 
2.48E-04 
4.53E-04 
7.92E44 
1.33843 
2.16E-03 
3 B E 4 3  
5.I5E-03 
7.6W-03 
l.llE-02 
I 57E-02 
2.19EOI 
2.99842 
4OlE-01 
S.31E-02 
0.92E41 
8.90E-02 
1.13E-01 
I.4lE41 
I.TIE4I 
2.18E-01 
2.6JE41 
3.21EOI 
3.85E-01 
4 59E-01 
5.42E-01 
6.37E41 

o.mEuw 

o.mE+oo 



FEMP-OSRI-4 DRAZ 
June 23. 19& T@ 

TABLE F3.n-10 

COMPARISONS OF MODELED AND CONCENTRATIONS FOR 
PLANT2/3ANDPLANT6 

Concentration 
Source Area Performance Measures (M&) 

Plant 213 Modeled Perched water Concentration (35th Year) 1,480 

Range of Measured Perched Water Concentration (1990) 20 - 78,278 

Modeled GMA Concentration (35th Year) 

Average GMA 2OOO-Series Well Concentration (1990)' 

6.21 

5.05 

Range of GMA Concentration (1990) 3.3 - 6.8 

Plant 6 Modeled Perched Water Concentration (30th Year) 4,040 

Range of Measured Perched Water Concentration (1990) 22 - 166,700 

Modeled GMA Concentration (30th Year) 

Average GMA 2000-Series Well Concentration ( 1990)b 

32.4 

30.05 

1.9 - 120 Range of GMA Concentration (1990) 

aWells 2007 and 2006. 
bWells 2054, 2109, 2118, 2388, and 2389. 



FEMP-OSRI-4 DRAFT 
lune2.3. 1994 

. .- 

TABLE F3.H-11 

SUMMARY OF MAJOR P- IN THE LYSIMETW 
CONSTANT SOURCE CONFIRMATION MODELS 

Model Parameters Lysimeter Test Well 11 130 

Source Loading Area Size (ft x ft) 125 x 125 

1 

Top Glacial Overburten (Le., gray clay ) Kd (L/kg) 15 

Infiltration Rate (iiyr) 8.4 

Constant Source Leachate Concentration (mg/L) 

Top Glacial Overburten (i.e., gray clay ) Thickness (ft) 

0.135 

Model Parameters Lysimeter Test Well 1 1 13 1 
~ ~ 

Source Loading Area Size (ft x ft) 

Top Glacial Overburten (Le., gray clay ) Thickness (ft) 

Top Glacial Overburten (Le., gray clay ) Kd (L/kg) 

Top Unsaturated Sand and Gravel Thickness (ft) 

Top Unsaturated Sand and Gravel K, (L/kg) 

Infiltration Rate (in/yr) 

Constant Source Leachate Concentration (mg/L) 

125 x 125 

10 

15 

1 

1.78 

8.4 

0.135 

e 

001434 



TABLE F.3.H-12 ECTRAN OUTPUT FOR CONSTANT SOURCE, GLACIAL OVERBURDEN 6 
CopyrtgM 1991 BROWN & ROOT MMIL-AL 

S C l l E p l M C L E n L  EXCELCRYSTAL BALL TRANSPORT mrn) MODEL I 
COIYTAMMANT: uztl 3 3 E 4 7  

K O C O :  
HALF LIFE (YIIS): 

LAYER 1: 
INVESTIGATOR: ww LAYER 2 
DATE: o 19190 

SOURCE LEACHAT€ CONC (UUL) 

CRUS FEMP 
ZRUJ FS 
-am I 

- -  

I 

IWSAT. SOURCE .UEk LAYER 1 (GLACIAL OVERBURDER 

wm 

LAYER I CONC 
LAYER 2 CONC 

PERClPtTATlON CONC 

IXFILTCTWRI 

 LEN^ rm 
wlmm 
POROSITY I 

POROSITY 2 
DENSITY I tUCM31 
DENSITY 2 lC/CM3I 

AGE (YEARS) 

UGR HWKG pcln W 8  

0 00E+00 0 W E 4 0  0 W E 4 0  0 WE* 
0 WE- 0 WE- 0 WE+W 0 WEMO 

I35E.m 2 03E40 4 52E+Ol 6mm1 

0.698 
I25 
I25 
0.2 

0.3 
I .f8 
1.60 

0 

CUIl0)PPB) 
FOC KUKG): 
Kd CllKO: 
SAlURAllON: 
THICKNESS 0: 
DECAY wmn: 
CAO IUWL): 
D.F. I IINR): 

Q I  W A Y ) :  

0 1 1.35E+02 
! I 1.35Ec02 
2 1 1.35E+02 

I .35E+02 :I I .3JE+02 
5 1.35E+O2 

1.35E+02 :I I .35E+02 

C 1.35E.02 

II 1.35E.02 
I: ! ! 3SE+02 

s i  1.35E+02 

I O  i 1.35E.02 

13 j 

MAXIMUM 

35E+02 
35E+02 
35E42 
35E+O2 
?5E+02 
35E+02 
35E42 
35E+02 

: 35E+02 
! 35E+02 
! 35E+02 
I35E+02 
I31E.02 
I3?E*02 
I35E+02 
I35E*02 
I35E*O2 
I35E-02 
I35E+02 
I35E+02 
I35E*02 
I35E.02 
I35E+02 
I35E*02 
135E+02 
l35E*02 
135E*02 
135E*02 
1 35E42 
?5E-02 
35E*02 

I 31E.02 
35E*02 
31E.02 
?!E102 
35E.02 
?JE+02 
?5E*02 

15E-n 

CU2PPB) 

0 WE+W 
0 WE+W 
0 WE+W 
0.WEWO 
0 WE+W 
0 WE- 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 00E+W 
0 WE+W 
0 W E 4 0  
0 WE+W 
0 WE* 
0 W E 4 0  
0 WE+W 
0 WE40 
0 WE+W 
0 W E 4 0  
0 WE40 
0 WE+W 
0 00E+W 
0 OOE*W 
0 WE+W 
0 WE*W 
0 W E 4 0  
0 WE+W 
0 WE*W 
0 WE*W 
0 WE+W 
0 W E 4  
0 WE40  
0 W E 4 0  
0 W E 4 0  
0 WE*W 
0 WE*W 
0 WE+W 
0 WE*W 
0 WE*W 
0 WE*W 
0 W E 4 0  
0 WE*W 
0 W E 4 0  
0 W E 4 0  
0 WE*W 
0 WE-00 
0 WE*W 
OWE*W 
0 WE*W 
0 W E 4  

0 WE40 

I3JE+02 
0 

I5 00 
IW 

100 

425E-I3 
0 WE+W 

0 
8 46E+02 

so 
AYER I L E A  

ONC NWL) 

0 WE+W 
3 46EcOO 
6 83E+OO 
I OIE+OI 
133E+OI 
1 a(E+OI 
I9SE+OI 
2 24E+OI 
2 53E+OI 
:81E*OI 
3 WE41  
?35E*01 
30IE.01 
3 E-EIOl 
J llE+OI 
J 35E.01 
4.9E*Ol 
4 82E+OI 
5 WE*Ol 
5 :oE*Ol 
1 17E*Ol 
5 o-E.01 
5 87E*OI 
n O-E*Ol 
o 2oE.01 
D JSE*Ol 
0 03E*01 
D 80E.01 
0 o-E*OI 
- IdE*Ol - .V)E+OI 

- .LOE+OI 
-oZE*OI 
- 7 . 0 1  
-O:E*OI 

8 OaE+OI 
8 :OE*Ol 
8 33E*OI 
R d-E+Ol 
8 d)E+Ol 
R 1E*01 
8 glE*Ol 
E %E-OI 
Q 08E*01 
0 l Q E * O l  
Q ?OE+OI 
OJIE.01 
Q ':E-01 
Q O ? E - O I  
0 lE.01 
"8IE-01 

QElE*Ol 

LAYER 2 (SAND & GRAVEL) 
:U210) (PPB). O.WEdM 

:c€ (KmCI: 0.Moo 

:d WXO. I .m 
iA'I1IRATlON. 0.17 
H I C K N E S S ~ ~ .  10.00 

)ECAY fIIDAYI. 4.2SE-I 3 
:Bo PPB) O.WE+W 
1.F. 2 (IPIR). 0.010 

)2 W A n :  O.WEWO 
k 2 c(EARs): 1000 

LAYER 2 LEACHATE CONC. 
IUOL) 

O.WE+OO 
4.ISE-02 
I .63E4I 
3.61E4I 
6.32841 
9.71E-01 
1.38E40 
1.84E40 
2.37E+W 
2.95E40 
3.XlEcOO 
4 2bE40 
4 oaE+oo 
5 itiE+W 
0 5n40 
7 J3E40 
831E+W 
Q.24E+W 
I O2E-01 
1.12E*01 
I .22E*Ol 
I32E*01 
I J3E*OI 
I W.01 
I.DJE+OI 
1.7tiE.01 
I E?E*Ol 
I WE*Ol 
2.lOE*Ol 
: :2E+OI 
2.YE*OI 
2 
2 XlE*Ol 
2.70EY)I 
2 83E*OI 
2 95E*OI 
3 OX'Ol 
3 20E+01 
3 32E*OI 
3 ME*OI 
3 5X.01 
3 ooE*OI 
382E.01 
3 WE-OI 
4 OaE*Ol 
J l O E * O I  
.131E*OI 
J43E-01 
d k E * O l  
J o8E*OI 
.I 80ELOI 

.I R n F 4 l  

iOURCE AREA CONC. 
(UWL) 

O.WE+W 
4.33E43 

3 . m  
6.59E4l 
I.OIE4I 
l.43E4I 
1.92E-01 
2.47E-01 
3.07E41 
3.73E41 
4.4AE-01 
5.20E-01 
6.WE-01 
6.85E-01 
7.74EOI 
8.67E41 
9.63841 
1.06EcOO 
1.16E+W 
1.27E+W 
I.38E+W 
1.49E+W 
1.60E+W 
I.RE+W 
1.83E+OO 
1.95E+W 
2.07E+Oo 
2.19E40 
2.32E+W 
2.44E+W 
2.57EcOO 
2.69EWO 
2.82E+W 
2.95E+W 
3 . m a  
3.20E+W 
3 33EM 
3.46E40 
3.59E+00 
3.72E+W 
3 85E40 
3.988+00 
A.IIE40 
4 M E 4 0  
4 36E+W 
44YScUv 

4 62E40 
4 75E40 
4.87E*w 
5.WE+W 

i.mE-02 

5 WE+W 

FENCE LlNECONC. 

RIWL) 

0.WECOO 
O.WE+OO 
O.WE+W 
O.WE+Q) 
O.WE+Q) 
2.218-16 
1.OSE-13 
6.636-11 
1.38E-IO 
I .*E49 
9 . 7 n 4 9  
4.7OE-W 
I .78E47 
S.UE47 
I .&E46 
3.m.06 
7.71646 
I .YE45 
2.8SE45 
S.OOE-05 
8.YE45 
1 33E-M 
2.ME-M 
3.ME-M 
4.38E-M 
6.16E-M 
8.46E-M 
l . l lE43 
I.5QE43 
I .9SE43 
2.49841 
3.14E43 
3.91843 
4.80E43 
5.84E41 
7.03843 
8.39843 
9.92843 
1.16E42 
1.36EM 
I.57E-Ol 
1.80E-02 
2.06Em 
2JIE-02 
2.6SE42 
2.98E-02 
3.33E42 
3.72E-02 
4.12EU2 
4.246842 
S.UZE42 

S UZE42 



TABLE F.3.a-13 ECTRAN OUTPUT FOR CONSTANT SOURCE. SAND AND GRAVEL 

UNm I L,G L \IJ kG I pcbL 

LAYER I row I 0 OOEcOO I W E 4 0  I 0 00E-W 
LAYER 2 CONC I 0 W E 4  , 00E-00 0 00E- 

PERClPlTATlON CONC I35E-02 103E-00 4 5 2 E 4 1  
I 

, - -  

cqyligu 1993 BROWN & ROOT m R m A L  
JcI1EmCLEVEL EXCELCRYSTAL BALL TRANSPORT I Z C T ~ ~ )  MODEL 

m CRUS FEMP 
CRU5 F S  
b y a  2 HALF LIFE 0: SOURCE LEACHATE CONC RWL) 

LAYER I: 
HVESTICATOR: ww LAYER 5: 
)ATE d19I94 0 WE+W 

p w a  
6-1 
0 OOEWO 

UNSAT. SOURCE .AREA: LAYER 1 (GLACIAL OVERBURDEh> LAYER 2 (SARD & CRAYEL) 

QFILTlTTnai 
ENGTH IFn 

nm rnl 

OROSrn I 

OROSITY 2 
1ENSm’ I tWCM31 
E N S m  2 tUCM3I 

:LAPSEDTIME. YRS 

0 
I 
2 
3 
4 
5 
ti 

8 
0 

I O  
I I  
I: 
13 
IJ 
I.’ 
I O  

IT 
I8  
I U  

20 
:I 

23 
2J 
25 
ld 

28 
20 
30 
31 
32 
33 
3J 
35 
?a 
3- 

38 
30 

JO 
JI 
42 
43 
U 

.I5 
l o  
1: 

1. 
JO 

50 

CIAMLIUM: 

9, -- 

,- 
L. 

0.698 

125 

12s 
0.2 
0.3 

I .78 

I .60 

0 

- 

CUKO) (PPBj 
FOC KWKO: 

SATURATION: 
THICKNESS m: 
DECAY (IIDAYI: 
CAo RIG&): 
D.F. I (INR): 
QI W A W :  

I 

:UIPPBI 

1.35E+O2 
I .35E+02 
I .35E+02 
1.35E+02 
1.35EW 
I .35E+02 
1.35E*02 
I .35E+02 
I .35E+02 
1.35E+02 
1.35E42 
1.35E42 
1.35E+0: 
I .35E*O2 
I .35E*02 
1.35E+02 
I.35E+02 
I .35E+02 
I 35E+02 
I .35E*02 
I .35E+02 
1.3JE.02 
I.35E*02 
I .35E+02 
I .35E+02 
I .3.(E-02 
1.35E+02 
1.35E+02 
I35E+02 
I35E*02 
I35E+02 
I.35E-02 
I .35E+02 
I .35E-02 
I.35E-02 
I.35E.02 
I35E*02 
I35E-02 
I35E-02 
I.35E+O? 
I.3!E*02 
1.35E-02 
I .35E-O2 
I.35E-02 
1.35E.02 
1.35E+O2 
I.3Si.02 
I35E-02 
I35Ec02 
l35E*02 
I.35E-0: 

I ?5E*02 

CUIPPB) 

0 GUE+OO 
0 00E+OO 
0 OOEM 
0 00E+OO 
0 WE+OO 
0 00E+OO 
0 00E+OO 
0 00E+W 
0 0 0 E m  
0 00E+OO 
0 00E+OO 
0 WE+W 
0 OOE+OO 
0 OOE-00 
0 WE+W 
0 OOE-00 
0 WE+W 
0 00E-00 
0 OOE+00 
0 OOE+OO 
0 00E-00 
0 OOE*W 
0 WE+W 
0 00E+00 
0 WE+W 
0 0 0 E W  
0 OOE+OO 
0 00E+00 
0 WE-00 
0 W E 4 0  
0 OOE40 
0 LWE*OO 
0 00E+00 
0 00E+00 
0 OOE+W 
0 WE-00 
0 WE-00 
0 W E 4  
0 WE+W 
0 OOE+00 
0 W E 4 0  
0 00E+00 
0 WE+W 
0 00E+00 
0 WE+OO 
0 M)E+OO 

0 OOE-W 
0 W E 4 0  
0 00E-00 
0 W E 4 0  
0 W E 4 0  

0 WE-00 

1 35E+02 /2U2(O)(PPB) 0 00E+CG 
0 FOCKWKGI OoooO 

1500 itamc) 1780 

100 JS4NRATION 0 17 
1000 THICKNESSIFn IW 

425E-I3 !DECAY (I/DAYI 425E-13 
OWE* CBo(PPB) 0 WE+OO 

0 010 
846,: 1:I”” 0 WE+W IO00 

50 Ts2-S) 
A Y E R I L E A  1 LAYERZLEACHATE CONC 
:ONC NWL) I (UWL) 

0 WE* 
3 50E-01 
6 99E4l  
I 0 5 E M  
I39E+OO 
I74E+OO 
2 09E+OO 

2 78E+OO 
3 lZE+00 
3 4bE+OO 
3 80E+00 
J l4E+00 
J 4SE-00 
J EZE+W 
5 16E-00 
S 4OE+00 
5 838+00 
o loE+OO 
o 50E+M) 

2 43E+W 

Q 83E+W 

0 00E+OO 
3 WE42 
I U E 4 l  
3 02E-01 
5 WE41 
- M E 4 1  
0 85E4l  
I26E+W 
I55E-00 
I 85E-00 
Z IoE-00 
2 lEE-00 
2 SOE-00 
3 I:E-00 
3 J5E-00 
? -8E-00 
4 l lE-00 
J 45E-W 
2 3E-00 
I. llE-00 
5 J5E-00 

‘.lOE+W : 5 3 E - 0 0  
7.4OE*W o l l E - 0 0  
f83E*W : n J5E-00 
8 1 ~ E + 0 0  ’ o T I E 4  
848E+00 : - 1 I E - 0 0  
8 8 1 E 4 0  -UE-00 
o.l4E+00 ! - 7 - 0 0  
0 4 x + 0 0  I 9 IOE-00 
U 7aE100 4 43E-00 
I.OIE+OI , 9 -DE-00 
I OJE+Ol 0 OSE-M) 
I O8E*OI ’ UJlE-00 
l.llE*OI 9 -JE-00 
I IJE+OI ! C I E - O I  
I .I7E+Ol I O4E-01 
I20E+01 ’ i OT-01 
I24E.01 I IOE-01 
I 27E+Ol ! IJE-Ol 
I ZOE+O! ! !T-01 
l33E*OI : IOE-01 
I .3bE+O I I :?E-01 
l.30E+OI : : IoE-Ol 
I.43E*01 ! I :OE-01 
I &E101 ! ??E-OI 
I JOE-01 i :*E-Ol 
I ?IE*OI . .?“-01 
I.55E-01 j $:E-01 
I .%E41 ! J E - O l  
l a l E ~ O I  ’ : LYE-01 
I DJE*OI : ‘.IE-Ol 

GREAT MIAMI AQUIFER (SAT. S. & C.) 

3 0: -5 ValFr.YRI. 5 -! 

iw Q 3  fL’DA13 3 I2E+03 FOC KGKG): ( 

nUv.mm1: 365.00 WaJXGI. I .T( 

i 0: 16444 RFTARDATION: 1 1 . w  

iFF. POROSIW 0 3 0  qmm,. 

DISPERSIWW: DECAY (INR): I.tiE-ll 
m: 0.13 CU3PPBI. ( 

Ax 0: 160.00 P b m I :  ( 

AY 0: 53.33 DISTANCE TO F . L . O :  ICQI 

BURCE AREA COSC 

WWL) 

O.WE+OO 
4.06E.03 
I S I E M  
3.1SEUl 
5.21Em 
7.61EM 
1.03E41 
1.31E41 
1.61 E 4 1  
1.93EOI 
2.2SE-01 
Z.BE41 
2.92641 
3.25E-01 
3.60EOI 
3.94EOI 
4.29841 
4.63E-01 
4.98E-01 
5.33841 
5 68E41 
o.02E4l 
6.37E-01 
o 72E-01 
7.06E-01 
741E41 
7.76E41 
8 IOE41 
8 M E 4 1  
8 79E.01 
9 13E-01 
Q 4x41 
0.81E41 
I.0IE-W 
I O5E-W 
I . M E 4 0  
I.I?E* 
1.I5E-W 
1.18E-00 
I22E-W 
I25E-00 
I .28E-W 
I .32E-W 
1.35E-W 
I .38E-(n 
I .42E-f~O 
IJ5E-Ul 
I A8E-M 
I.5IE-W 
l.55E-W 
I.58E-Vl 

I.oJE*Ol ' ‘IE-01 ! I ~ E E - W  

FEXCE LLNECONC 
NWLl 

O.WE+OO 
O.WE+OO 
O.WE+OO 
O.OOE+W 
O.OOE+OO 
2 . m - 1 6  
9.B3E-I4 
6.20E-12 
I .=E- IO 
I . Y E 4 9  
8.83EOP 
4.2OE48 
I .%E47 
4.mE-01 
1.27Eo6 
2.9 lE46 
6.30E46 
I.23E-05 
2.24E-05 
3.86E45 
6.30E45 
9.86E45 
1.49E-W 
2.I7E-04 
3.06E-04 
4.23EoI 
5.69E-04 
7.5IE-04 
9.1JE-04 
I .24EQ3 
I.55E-03 
1.92843 
2.35E-03 
2.84E43 
3.39843 
J.OIE43 
4 r n E 4 3  
5 .4 lE43 
6 .3IE43 
7.23E43 
8.23803 
9.31843 
I .05E41 
I.IsEm 
l .3 lE42 
I . M E 4 2  
l.(ioE42 
I.75EU2 
I .92E41 
2 . w m  
2.28842 

2 . m m  



TABLE F3.U-14 

COMPARISON OF MODELED AND MEASURED CONCENTRATIONS FOR THE 
C O N S "  SOURCE SIMULATION AT THE LY- 

Source Areas Performance Measures 
Concentrat ion 

(ugk) 

Lysimeter Test Modeled Perched Water Concentration (40 Years) in 87.2 
Well 11130 Top Layer 

Range of Measured Perched Water Concentration 2.8 - 13 

Lysimeter Test 
Well 11131 

Modeled Unsaturated GMA Concentration (40 
Years) in Top Layer 

12 

Measured Shallow Lysimeter Concentration 12 

Range of Measured Unsaturated GMA Concentration 3.4 - 12 

a _.  . .- . 
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TABLE F3.II-15 

SUMMARY OF MAJOR P- IN THE LYSIMETER 
SHORT-TERM CONSTANT SOURCE CONFIRMATION MODEL 

Model Parameters Lvsimeter Test Well 11 130 &I 1131 

Source Loading Area S i z e  (ft x ft) 

Top Glacial Overburten (i.e., gray clay ) Thickness (ft) 

Top Glacial Overburten (Le., gray clay ) Is, (L/kg) 
Top Unsaturated Sand and Gravel Thickness (ft) 

Top Unsaturated Sand and Gravel K, (L/kg) 

Infiltration Rate ( i y r )  

Constant Source Leachate Concentration (mg/L) 

125 x 125 

1 

4 

1 

1.78 

8.4 

0.3 

001438 



TABLE F.3.H-16 ECT'RAN OUTPUT FOR SHORT-TERM CONSTANT SOURCE, GLACIAL OKRBURDPJ 

~ c R E M M C L E V E L  EXCELCRYSTAL BALL TIUNSPORT (Ecrru) MODEL 

SOURCE LEACHAT€ CONC (UUL) 

CRUS FEW 

CRUS FS 
Law I HALF LIFE 0: 

INVESTIGATOR UnJ 
DATE dlW4 

wm 
PERCIPITATION CONC 
LAYER I CONC 
LAYER 2 CONC 

INSAT. SOURCE AREA: LAYER 1 (GLACIAL OVERBURDM 
INFILTfFrnTi 0098 lCUlfO)(PPB) 

UWL I M G K G  PCJL I me 
3 WE42 12OE*W I OIE- I 4 OZE4l 

I O.WEMO 0 WE40  0 WE+W 0 WE+OO 
0 WE+W I 0 WE+W 0 WE+OO I 0 W E 4 0  

LENbXH tFll 

POROSiTY I 
POROSTY 2 
DENSTY I fUCM3I 178 

DENSrrY 2 (UCM3) 

AGE M A R S )  

FOC (KWKO: 
Kd WO: 
SANRATION: 
THICKNESS 0: 
DECAY (IlOAW: 
CAo RIWL): 
D.F. I (Im): 
QI WDAW: 

TIME N E R V A L  (YRB 

ELAPSEDTlME ~ YRS 

8 
a 

IO 
I I  
12 
I 3  
I4 
I5 
IO 

1: 
18 
10 

20 
21 
22 
23 
2 1  
25 
20 

28 
20 
30 
31 
32 
33 
34 
25 
?o 
3: 
ZR 
20 

0 
JI 
32 
43 
u 
45 

40 

47 

4s 

27 

I 

7UIIPPB) 

3 WEW2 
3 WE-2 
3 WE* 
3 WEM2 
3 WE+02 
3 WE* 
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 WE+W 
0 OOE+W 
0 W E 4 0  
0 WE+W 
0 WE+OO 
0 WE+W 
0 WE+W 
0 W E 4 0  
0 W E 4 0  
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 W E 4 0  
OWE+W 
0 WE+00 
OWE*W 
0 WE*W 
0 W E 4 0  
0 W E 4 0  
0 WE+W 
OWE40 
OWE+W 
0 WE+W 
0 W E 4 0  
OWE40 
0 W E 4 0  
0 WE*W 
0 W E 4 0  
0 WE*W 
0 WECOO 
0 WE+W 
0 W E 4 0  
0 WE40  
0 WE40 

3 WE-2 

CU2PPB) 

0 MEMO 
0 W E 4 0  
0 W E 4 0  
0 WEMO 
0 WE- 
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 WEMO 
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 W E 4 0  
0 WE+W 
0 WE+W 
0 WE40  
0 WE+W 
0 WE+W 
0 WE40  
OWE+W 
0 W E 4 0  
0 WE*W 
0 WE+W 
0 WE+W 
0 W E 4 0  
0 W E 4 0  
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE*W 
0 WE+W 
0 WE*W 
0 WE40  
0 W E 4 0  
0 WE40  
0 WE*W 
0 WE40  
0 W E 4 0  
0 WE*W 
0 WE+W 
0 WE*W 
0 W E 4 0  
0 WE*W 
0 W E 4 0  
0 W E 4 0  
0 WE+W 
0 W E 4 0  

0 W E 4 0  

3.WEM2 
0 

4.00 

I .W 
I .W 

4.258-13 
O.WE40 

0 

8 . 4 6 E a  
5 

AYER I LEA 
ONC WWL) 

0 W E 4 0  
2 73E+OI 
521E-I 
7 47EMl 
9 REMI  
I I4EW2 
I03E-2 
9 bOE+OI 
8 55E+Ol 
7 77E-I 
7 06E-I 
6 42E-I 
584E+Ol 
53IE+OI 
482E+Ol 
4YIE+Ol 
3 98E+OI 
3 b2E+OI 
3 29E+OI 
2 WE+OI 
2 72E+OI 
2 4T+Ol 
2 25E+OI 
2 M E 4 1  
I &E+Ol 
I09E+OI 
IUE+01 
I40E+OI 
I27E+OI 
I I5E+OI 
I O5E+OI 
0 53E40 
8 wE*W 
7 rn*W 
7 I 5 E a  
D WE+W 
5 01 E*W 
s 3Z*W 
4 88E+W 
4 M E 4 0  
4 04E+W 
3 07E*W 
3 YE+W 
3 O3Em 
2 i D E 4 0  
2 WE40 
2 28E+W 
2 07E.W 
I88E40  
I ilE*W 
I S>E*OO 

I I4E+02 

LAYER 2 (SAND & GRAVEL) 
U2IO) IPPBI 0 W E 4 0  
OCKWKG) O M 0 0  
.dtL/KG) 1780 

ANRATION 0 17 
HICKNESS cm 900 
IECAY (I/DAn 4 Y E 4 3  
Bo WPB) 0 WE40 
I F  2 f I A a )  0 010 
I2 W D A n  0 W E 4 0  
s2(yEARs) lo00 

LAYER 2 LEACHATE CONC 
IUGILI 

0.00E40 
3.bEE-01 
1.41E+OO 
3.06E+OO 
5.22EMO 
7.85E40 
I.O5E+OI 
1.28E+OI 
I .JOE+Ol 
1.66E+OI 
I B I E + O I  
I.a4E+OI 
?.OJE+OI 
2.1 JE+OI 
2.22E+Ol 
2.29E-l 
?.YE+OI 
2.38E+OI 
2 JOEMI 
2.42E+OI 
2 WE+OI 
?.J4E+OI 
2.WE+OI 
2.43EIOI 
2.42E+OI 
2.40E-I 
:.3BE+OI 
2.35E+Ol 
:.33E+OI 
?.30E+OI 
2.27E'OI 
2 23E*01 
2 20E*01 
2 loE+Ol 
2 12E*OI 
:.oOE*OI 
2 OJEIOl 
: O I E * O l  

I03E-01 
I PE*Ol 
I R5E+OI 
I B I E + O l  
I -7E-01 
I 73E*01 
I DOE*OI 
I sJE+OI 
I.o2E-Ol 
I BEMI 
I54E-OI 
I5IE.01 

2 ME*OI 

I 0 7 ~ + 0 1  

GREAT MIAM AQUWER @AT. S. & C.) 
1 0 :  75 vzomm): 5.7 

Wv.(Frm): 365.00 KA(vKGI: I .71 

IO. 7.6444 RFTARDATION: 11.0866 

:FF. FOROSTP( 0.30 qmm): i 

DISPERSIWIY: DECAY (INR): I.DE-II 
r\dFn: 0.13 M P P B ) :  i 

h0: 160.00 PbTcyEARs): i 

AY 0: 5333 DISTANCE To F . L . 0 :  1 6 0  

W Q3 W A D  8.12E-3 FOC WWKO: i 

W C E A R E A  CONC 

(Val.) 

0.WEMO 
3.63E-02 
l.47E4I 
3.19641 
5.4SE4I 
8.18E41 
I.IOEMO 
I34EMO 
I.5SEMO 
I.73EMO 
I .89E+OO 
203EMO 
2.14EMO 
2.24EMO 
2.32EMO 
2 . I E 4 0  
2.44EMO 
2.48EMO 
2.51EMO 
2.53EMO 
2.YEMO 
2 .YE40  
2 .YE40  
2.53E40 
2.52E+OO 
2.50E+OO 
2.48E+W 
2.45EMO 
2.43840 
2.40E40 
2.36840 
2.33EMO 
2.29840 
2.25E40 
2.21E40 
2.17E*W 
2.13E40 
2.09E40 
2.OJE40 
201E40  
1.97E40 
1.93E40 
1.89E40 
1.85E+W 
1.80E40 
1.76E40 
I . R E 4 0  
1.68E40 
1.65E40 
1.61E40 
I.57EMO 

2.YEMO 

FENCE LMECONC. 

W) 

O.OOE+OO 
0.OOEMO 
O.WE+OO 
0.WEWO 
O.rnEw0 
I.%E-I5 
9.27E-I3 
5.86E-I I 
l.22EQ9 
I .BE48 
8.52E-a 
4.08E-07 
l.53E46 
4 . 7 0 6  
l.27E.05 
3.WE-05 
6.41E-05 
1.26E44 
2.30E44 
3.95844 
b.43E-04 
I.WE-03 
1.49E-03 
2. I 5E-03 
3.WE-03 
4.07E-03 
5.39843 
6.98843 
8.86143 
I.IOE-02 
1.35E-02 
I .63E-02 
1.95E-02 
2.29642 
2.67E-02 
3.07E-02 
3.50E-02 
3 .9684  
4.45E-02 
4.95E-02 
5.48E-02 
b.UlE-02 
6.58E.02 
7.IJE-02 
7.73E-02 
8.3IE-02 
8.poE-02 
9.49E-02 
I.OIE-0l 
I.07E41 
1.12E.oI 

1.12E-01 

001433 



el 

LENGtH (Fl7 125 

wlmm 125 

POROSITY I 0 2  

POROSITY 2 0 3  

DENSITY I IWChUI 1 78 

DENSITY 2 IUCM3) 160 

AGE WEARS) 0 

TABLE F.3.D-17 ECI'RAN OUTPUT FOR SHORT-TERM CONSANT SOURCE, SAND AND GRAVEL 
> -  - 
i 7 F I W J ,  B R O W N & R o o T ~ A L  

* 4- SCRE0WCLEVEL WCELCltYSTAL BALL TIUNSPORT (ECTrr) MODEL 

COMAMMANI: ultl 3 3 E 4 7  

KOC 0: 2 WEWI  

SOURCE LEACHATE CONC (VOL) 

SITE: CRUS FEMP 
CRUJ F S  . 
bye7 2 W L P L I F E O :  

LAYER 1: 
MVESTICATOR: W n J  LAYER 2 
DATE 0'19l94 0 0 0 E M  

FOCKWKG) 
K d U Q  
SAluRA'TION 

T H l C K N E S s r n  

DECAY ( I / D A n  

CAOWWL) 

D F I (IIYR) 
Q I W D A Y )  
Ts I ITEARS) 

IJNSAT.SOURCE ARU: LAYER 1 GLACIAL OVERBURDEN 
0 bo8 ICUIIO) PPB) 

1.27E+00 
1.29E+W 

. I.ME+00 
1.30E+00 
1.30E+W 
I .ME+OO 
1.30E+W 
1.29E+00 
1.28E-00 
1.27Em 
1.27E+w 
1.26E+00 
1.25E+00 
1.24E+W 
1.23E+W 
I .21 E+W 
1.2OE+00 
I19E+W 
l.l8E+00 
1.17E+w 
I .16E+W 
l.l5E+W 
l.lJE+W 
1.13E+00 
1.12E-00 

l.lOE100 
I .WE40  
I OSE+OO 
l.O7E+W 
I .06E+W 
I.O5E+00 
I.ME+W 
1.03E+00 
1.02E+00 

l . l lE+W 

3.89E46 
1.03E-05 
2.40845 
5.06E-05 
9.83845 
l.fn.04 
3.01E-04 
4 84E-04 
7.44E-04 
I. IOE-03 
I .%E43 
2.I5E-03 
2.88E43 
3 76843 
4.818-03 
6.038-03 
7.41843 
8.99843 
1.07E-02 
1.26E-02 
1.47E-02 
I .69E42 
1.93EM 
2.18EM 
2.44E42 

3.WE-02 
3.29EM 
).RE42 
3.88842 
4 . l 8EM 
4.49842 
4.80E-02 
5 I O E M  
5 40E-02 

2.72842 

CUIIPPB) 

3 WE+02 
3 WE+02 
3 WEW2 
3 WE* 
3 WE* 
3 WE* 
0 WE* 
0 WE+W 
0 WE* 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 00E-00 
0 00E+00 
0 OOE*OO 
0 00E+W 
0 WE+W 
0 00E+00 
0 WE+W 
0 WE-00 
0 00E+00 
0 OOE*W 
0 WE-W 
0 WE+W 
0 WE+W 
0 00E+00 
0 WE+W 
0 00E-00 
0 OOE+W 
0 WELW 
0 WE-W 
0 WE*W 
0 WE-00 
0 W E 4 0  
0 WE-00 
0 WE-OO 
0 WE-W 
0 WE-00 
0 WE-W 
0 OOE+W 
0 WE-00 
0 WE-00 
0 WE-00 
0 ME-OO 
0 WE-00 
OWE'OO 
0 00E+W 
0 WE-W 
0 WE*W 

1 WE-02 

UNm 
PERCIPTTATION CONC 
LAYER I CONC 
LAYER 2 CONC 

CU2fPPB) 

0 WE+OO 
0 WE+00 
0 WE* 
0 WE+OO 
0 00E+OO 
0 WE+OO 
0 CQEW 
0 WE+W 
0 WE* 
0 WE+W 
0 WE- 
0 0 0 E m  
0 WE+00 
0 WE* 
0 WE+W 
0 WE-W 
0 OOE+W 
0 W E 4 0  
0 WE+W 
0 00E+00 
0 OOE+W 
0 00E+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 W E 4  
0 WE+00 
0 WEiW 
0 WE-00 
0 WE-W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+ 
0 WE-00 
0 WE+OO 
0 OOE*W 
0 WE+W 
0 WE+ 
0 WE-00 
0 WE+W 
0 WE+W 
0 WE+ 
0 WE+W 
0 WE-00 
0 WE*W 
0 WE*W 
0 00E+W 
0 WE+W 
0 WE-W 

0 WE+W 

UWL I WGKG pca PCdg 

0 W E 4 0  I 0 W E 4 0  0 W E W  0 00E+00 
3 WE+O: I20E+W I OIE+02 4 m E 4 l  

0 W E 4 0  0 WE*W 0 W E W  0 OOEWO 

3.WE+02 

0 

4.w 

1.00 

10.00 

4.25E-13 

O.WE+OO 

0 

8.MEW2 

AYER I LEA. 

:ONC. WWL) 

O.WE+00 
2.85Em 
5.67E+00 
8 &E+W 
1.12EWI 
I.40EWI 
1.38EWI 
1.37E+Ol 
I.36EWI 
1.35E+OI 
1.33EWI 
1.32E+OI 
I .3l E+O I 
I .?PE+OI 
I.XE+OI 
1.27E+OI 
I.:eE+Ol 
I.:5E+OI 
1.?3E+OI 
I ::E+OI 
I.2IE+Ol 
I.:OE+OI 
I.luE-Ol 
I I8E-Ol 
1.1  x-01 
I I5E+OI 
I I4E-Ol 
I .I 3E+OI 
I .l2E+OI 
I llE.01 
I IOE+OI 
I.OUEiOl 
I08E+OI 
I ox-01 
I.OoE+OI 
I OJE-Ol 
I OJE*Ol 
1.03E+OI 
l.O?E-OI 
I .01 E-01 
I WE*OI 
Q 01 E-00 
U 82E+W 
U 3E-00 
a a3E*W 
Q 54E+W 
0 45E+OO 
* ?aE*W 
*.:x+oo 
* l8E+W 
* IOE.00 

I JOE-OI 

LAYER 2 (SAND & GRAVEL) 
3U2IO) IPPB) 0 00E+00 

:oC I;WKG) OoooO 

Cd U O  1780 

IATLIRATION 0 I7  

WICWESS (Fn 100 

IECAY I l l D A n  425E-13 

:Bo IPPB) 0 WE+W 

I F  2(INR) 0010 

)2 WDAY) 0 WE+00 
i 2 (YEARS) lo00 

LAYER 2 LEACHATE CONC 

O.WE+W 
3.18E-01 
l.l7E+00 

' 2.45E+00 
4.0SE+OO 
5.89E+OO 
7.61E+00 
8.93E+00 
9.94EOO 
I.07EWI 
I. 13E+OI 
I. I7E+OI 
I .20E+OI 
1.22EQI 
1.24E+OI 
I .24E+O I 
I ?JE+OI 
I.?JE+OI 
I .25E+OI 

1.24E+OI 

1.22E+OI 
I .21 E+Ol 
1.20E+OI 
1.20E-OI 
I .  I9E+OI 
I .  18E+OI 
l.l7E+Ol 
I .I JE-Ol 
I14E*OI 
I .I3E-OI 
I.l2E*01 
I .I lE*Ol 
l.lOE+OI 
I WE+OI 
I .BE-OI 
I07E.01 
I WE+Ol 
I .05E*Ol 
IO4E+OI 

I02E+OI 
I.OIE+OI 
I WE+OI 
0 93E+00 
U 84E*W 
* 7JE-00 
Q.oJE*W 
0 k E + W  

I .24E+OI 

I .?3E+OI 

103Ec01 

#> 47E-W 

I .2SE+Ol 
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FEMP-OSRI-4 DR.4FT 

00 June 23. 

. 
TABLE F.3.II-18 

COMPARISON OF MODELED AND MEASURED CONCENTRATIONS FOR SHORT-TERM 
CONSTANT SOURCE SIMULATION AT THE LYSIMETER 

Source Areas Performance Measures Concentration 
(Ugm 

Lysimeter Test Well Modeled Perched Water Concentration (40 Years) in Top Layer 4.04 

2.8 - 13 111308~ 11131 Range of Measured Perched Water Concentration 

Modeled Unsaturated GMA Concentration (40 Years) in Top Layer 10.4 

Measured Shallow Lysimeter Concentration 12 

Range of Measured Unsaturated GMA Concentration 3.4 - 12 

001441 
PGH\OUS-RI\DOI-W-7\Junc 22. 1994 6:33pm 



ANALYTICAL 
DATA BASE 

WATER CONC. 

KYKdANDKe 

t MEASURED 
CONCENTRATION 

CONCENTUTION 

NO 

CALCULATE LEACHATE 
CONCENTRATION THAT 

MASS TO BE 
RELEASED IN 70 YEARS 

70-YEAR RULE * WILLALLOwmAL - 

8 

'INITIALSOURCE 

CONCENTRATION 

FIGURE F.3.11-1 SOURCE LEACHATE CONCENTRATION ESTIMATION 
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PERCHED WATER CONCENTRATIONS, SOIL CONCENTRATIONS, 
AND PRODUCTION AREA K, and K, CALCULATIONS 

I 

APPENDIX F.3-II-A 
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APPENDIX F.3-11-B 

OU4 BATCH TEST RESULTS 



L 
0 0- 

FEMP-OSRI-4 DRAFT 
June=, 1994 



. '. - 
, .. 

FEMP-OSRI-4 DRAFT 
June23, 1994 
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400 

-~ CS‘ = 82.9 - 3.7 = 79.2 Ug/g 

Kd = 79.2 x 1000 = 15.4 L/kg 
5150 

SamDle #064159 

CS’ = 62.9 - 3.7 = 59.2 ug/g 

Kd = 59.2 x 1000 = 12 L/kg 
4930 

Notes: Cs --+ Final Soil Uranium Concentration 

. .  
FEMP-OSRI-4 DRAFT , 

June23, 1994 

Cs’ 4 Background Corrected Soil Uranium Concentration (using 3.7 ug/g 
as the background Uranium Concentration) 

Final Water Uranium Concentrations (i.e., 51 5 0  ug/L and 4930 ug/L) are 
from the IT Lab. 

, 



APPENDIX F.3-11-C 

OU5 BATCH TEST RESULTS 

\ 



FEMP-OSRI-4 DRAFT 
June=. 1994 

SU'MMARY OF ESmIATED TOTAL 1 1 -  
FROM OPERABLE UNIT 5 BATCH TEST RESULTS 

Sample Number 

and Location 

Initial Total Uranium Estimated Total 

Concentration In Soii, C, uranium & 

(Wkg) Wkg) 

AS-1 (Plant 9) 

AS-2 (Plant 21'3) 

AS-3 (Plant 6) 

XS-4 (Pilot Plant) 

AS-5 (Graphite Furnace) 

XS-6 (Paddys Run) 

AS-7 (South of KC-2 Warehouse) 

AS-8 @&D Facility) 

AS-9 ( E s t  of Building 77/79) 

IDA (Incinerator) 

IDB (Plant I Psd) 

192 

256 

1500 

75.4 

87.9 

27.9 

50.3 

49.7 

54.3 

502 

539 

1870 

149 

13.3 

9.2 

5.3 

358 

1 47 

37.3 

209 

240 

31.8 



FEMP-OSRI-4 DRAFT 
June23, 1994 

OU5 BATCH TEST 
SYMBOLS AND UNITS 

v = VOLUME OF LIQUID USED DURING TEST (L) 

M = MASS OF SOIL (kg) 

c, = INITIAL CONCENTRATION OF URANIUM IN SOIL (pg/kg) 

c, = CONCENTRATION OF URANIUM IN SOIL AT EQUILIBRIUM (pg/kg) 

cL = CONCENTRATION OF URANIUM IN LIQUID AT EQUILIBRIUM (pg/kg) 

c, = BACKGROUND CONCENTRATION OF URANIUM IN SOIL (pg/kg) 

c,' = FINAL CONCENTRATION OF URANIUM IN SOIL ABOVE BACKGROUND 
(w-1 

ML = MASS OF URANIUM LEACHED FROM SOIL (Vg) 

M, = MASS OF URANIUM IN SOIL AT EQUILIBRIUM (pg) 

001458 



OU5 BATCH TEST 
EQUATIONS 

FEMP-OSRI-4 DRAFT 
June23, 1994 

c; = c s  - c* 

POH\OUS-RNM1-94-7\J~ 21. 1994 2:lZpm 



K( C A L C C . T I O N S  

FOR DESORPTION TESTS 
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FEMP-OSRI-4 D M  
June23. 1994 

. > .e 

? . t .  i 
. ,IDESOdITON TEST CALCULATION EXAMPLE 

The tollowing is an example of desorption testing calculations for Sample No. AS-3 (Plant 6) to 

determine the K, value. 

Given: 

1.50 x 10" ugikg 
CL = 6.80 x lo" ug/L 

M = 0.4 kg 
V - 
C b  = 3.70 x lO'ug/kg 

- - c o  

3.5 L - 

Calculations : 

m, = C, x V = 6.80 x l@pg/L x 3.5L = 2.38 x ldpg 

C,' = C, - C, = 9.05 x ldpglkg - 3.70 x Idpg/kg = 9.01 x ldpglkg 

= 13 Qkg 

001462 



M O R A T O R Y  RESULTS 

FOR DESOFPTION TESTS 
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June23. 1994 
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Neptunium -237 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Rad 
5.50E+01 
5.00E+00 
6.03E+ 02 
4.65Et01 
3.1 2E - 08 
8.87E- 10 

Initial Concentration Toxicity Screening Status Requires Modeling 2 

I 

001476 



Radium-226 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Rad 

Rd Vadose 1 7.62E+03 
Rd Vadose 2 9.65E+02 

Kd Vodose 1 6.96E+ 02 mug 
Kd Vadose 2 1.06E+02 mug 

Screening Level 4.04E-11 mgfl 
Lambda 1.19E -06 Uday 

Initial Concentration Toxicity Screening Status Requires Modeling 5 



Strontium - 90 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Rad 

Rd Vadose 1 1.11 E+ 02 
Rd Vadose 2 2.37E+01 

Lambda 6.64E-05 llday 

Kd Vodose 1 1.00E+01 mVg 
Kd Vadose 2 2.50E+00 d g  

Screening Level 1.02E-12 m f l  

Initial Concentration Toicity Screening Status Requires Modeling 8 



Technetium -99 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Rad 

Rd Vadose 1 2.29E+Oo 
Rd Vadose 2 1.64E+00 

Kd Vodose 1 1.18E-01 d g  
Kd Vadose 2 7.00E-02 mug 

Screening Level 2.18E-07 mgn 
Lambda 8.92E-09 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 9 

001479 



Uranium-Total 
CRU 5 RI 

. . . Initial Mass and Concentration 

Compound Type Rad 

Rd Vadose 1 1.65E + 02 
Rd Vadose 2 1.72E+01 

Lambda 4.25E-13 llday 

Kd Vodose 1 1.50E+01 m a  
Kd Vadose 2 1.78E +OO mvg 

Screening Level 8.93E-04 mgn 

Initial Concentration Toxicity Screening Status Requires Modeling 15 

001480 



Uranium - Total 
CRU S RI 

Initial Mass and Concentration 
Sensitivity Analysis - 1 

Compound Type Rad 

Rd Vadose 1 1.6SE+02 
Rd Vadose 2 1.72E t 01 

Lambda 4.2SE-13 Way 

Kd Vodose 1 1 .SOE + 01 d g  
Kd Vadose 2 1.78E+00 mVg 

Screening Level 8.93E - 04 mg/l 

0.0 

Initial Concentration Toxicity Screening Status Requires Modeling ' 1s 

0014EU 



U raniu m - Total 
CRU 5 RI 

Initial Mass and Concentration 
Sensitivity Analysis - 2 

Compound Type Rad 

Rd Vadose 1 1.65E+02 
Rd Vadose 2 1.72E+01 

Kd Vodose 1 1 .SOE+ 01 mug 
Kd Vadose 2 1.78E+00 mug 

Screening Level 8.93E-04 mg/l 
Lambda 4.25E - 13 llday 

t C  
1J 

5.18.4 

Initial Concentration Toxicity Screening Status Requires Modeling 15 

001482 



Uranium-Total 
CRU 5 RI 

Initial Mass and Concentration 
Sensitivity Analysis - 3 

1s 

Compound Type Rad 

Rd Vadose 1 1.65E+02 
Rd Vadose 2 1.72E+ 01 

Kd Vodose 1 1.50E+01 mug 
Kd Vadose 2 1.78E + 00 mug 

Screening Level 8.93E-04 m f l  
Lambda 4.25E-13 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 15 



Uranium -Total 
C R U  5 RI 

Initial Mass and Concentration 
Sens i t iv i ty  Analyrir  - 4 

15 

C o m p o u n d  Type Rad 
Kd V o d o s e  1 1 . 5 0 E + 0 1  m Ilg 
Kd Vadose  2 1 . 7 8 E + 0 0  m I lg  
R d  Vadose  1 1 .65E + 0 2  
R d  Vadose  2 1 .72E + 0 1  
Screening Level 8 . 9 3 8  - 04 m gll 
Lambda 4.25E - 1 3  l l d a y  

a 

Initial Concentration Toxicity Screening Status Requires Model ing  15 

001484 



1,1,1 -Trichloroethane 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org-V 
Kd Vodose 1 1.64E+00 mVg 
Kd Vadose 2 3.09E - 01 mug 
Rd Vadose 1 1.89E t 01 
Rd Vadose 2 3.81E+00 
Screening Level 1.51E-01 mgfl 
Lambda 6.3OE-04 llday 

Initial Concentration Toxicity Screening Status 

002485 



1,1,2-trichloroethane 21 
CRU 5 RI 

. .. ... - -  ~ -. - -. Initial Mass and.Conientration. :- .: . .i .. 

Compound Type Org-V 

Rd Vadose 1 1.89E t 01 
Rd Vadose 2 3.81Ei-00 

Kd Vodose 1 1.64Et00 m a  
Kd Vadose 2 3.09E - 01 m4g 

Screening Level 3.2OE-05 mg/l 
Lambda 4.7OE-04 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 21 



e 
1 , I  - Dichloroethane 

CRU 5 RI 
. -  Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Org - V 
3.42E-01 mug 
6.45E-02 mug 
4.75E+OO 

9.7OE-02 mgn 
1.1 3E - 03 llday 

1.59E+00 

22 

5vM t 

Initial Concentration Toxicity Screening Status Requires Modeling 22 



1 , I  - Dichloroethene 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org-V 
Kd Vodose 1 1.67E-01 mug 
Kd Vadose 2 3.16E - 02 Ng 
Rd Vadose 1 2.83E + 00 
Rd Vadose 2 1.29E+00 
Screening Level 6.7OE-06 mg/l 
Lambda 3.85E-03 llday 

23 

Initial Concentration Toxicity Screening Status Requires Modeling 23 



1,2- Dichloroethene (tot) 
CRU 5 RI 

Initial Mass and Concentration 

24 

Compound Type Org-V 

Rd Vadose 1 
Rd Vadose 2 

Lambda 9.5OE-04 llday 

Kd Vodose 1 1.67E-01 mVg 
Kd Vadose 2 3.16E - 02 mug 

Screening Level 3.7OE-02 mg/l 

2.83E + 00 
1.29E + 00 

Initial Concentration Toxicity Screening Status Requires Modeling 24 



. -- 

2-hexanone 
CRU 5 RI 

Initial Mass and Concentration 

26 

Compound Type Org-V 

Rd Vadose 1 2.46E+OO . 

Rd Vadose 2 1.23E+OO 

Lambda 1 .ME - 50 llday 

Kd Vodose 1 1.33E-01 mug 
Kd Vadose 2 2.51 E - 02 mug 

Screening Level 1.46E-01 mg/l 

Initial Concentration Toxicity Screening Status 

001490 



Benzene 
CRU 5 RI 

Initial Mass and Concentration . - 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Org-V 
7.48E-01 mug 
1.4 1 E -01 mug 
9.20E+00 
2.28E+00 
6.20E-05 mg/l 
9.5OE-04 Way 

Initial Concentration Toxicity Screening Status Requires Modeling 29 



Tetrachloroethene 
CRU S RI 

Initial Mass and Concentration 

38 

Compound 
Kd Vodose 
Kd Vadose 
Rd Vadose 

2 
1 

Rd Vadose 2 
Screening Level 
Lambda 

Org -V 
1.88E+00 mVg 
3.SSE - 01 mVg 

3.7OE-02 msll 
4.2OE-04 llday 

2.16E+01 
4.22E+00 

Initial Concentration Toxicity Screening Status Requires Modeling 38 



Trichloroethene 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Org-V 
1.88E+00 mug 
3.55E-01 mug 
2.16Et01 
4.22E + 00 
2.50E - 04 mgn 
4.2OE-04 llday 

40 

a 

Initial Concentration Toxicity Screening Status Requires Modeling 40 

001493 



2- methylnaphthalene 
CRU 5 RI 

Initial Mass and Concentration 

Compound 
Kd Vodose 
Kd Vadose 
Rd Vadose 

2 
1 

Rd Vadose 2 
Screening Level 
Lambda 

Org-S 
4.01E+01 mug 
7.57E+00 mug 
4.41E+ 02 
6.98E+ 01 
1.46E - 01 mg/l 
1 .WE - 50 llday 

44 

Initial Concentration Toxicity Screening Status . .  

001494 



Diethyl phthalate 
CRU 5 RI 

Initial Mass and Concentration 

63 

Compound Type Org - S 

Rd Vadose 1 5.5OE+OO 
Rd Vadose 2 1.70E+OO 

Kd Vodose 1 4.11E-01 mVg 
Kd Vadose 2 7.75E-02 d g  

Screening Level 2.92E+OO mg/l 
Lambda 3.09E-03 llday 

Initial Concentration Toxicity Screening Status 

001495 



Carbazole 
CRU 5 RI 

Initial Mass and Concentration 

75 

\ 

Compound Type Org-S 
Kd Vodose 1 1.08E+01 mug 
Kd Vadose 2 2.04E+00 mug 

Screening Level 4.30E - 04 mgfl 

Rd Vadose 1 
Rd Vadose 2 

1.19E + 02 
1.95E + 01 

Lambda 1 .WE- 50 Ilday 

Initial Concentration Toxicity Screening Status Requires Modeling 75 



AI p ha - chlordan e 
CRU 5 RI 

Initial Mass and Concentration 

80 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Org - P 
3.34E+00 mVg 
6.31E-01 mug 

6.60E-06 m@ 
1 .OOE- 51 Itday 

3.76E+ 01 
6.73E + 00 

Initial Concentration Toxicity Screening Status Requires Modeling 80 

001497 



88 Heptachlor Epoxide 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org - P 

Rd Vadose 1 2.83E+01 
Rd Vadose 2 5.28E + 00 

Kd Vodose 1 2.49E+00 d g  
Kd Vadose 2 4.71E-01 m a  

Screening Level 2.00E-07 mgll 
Lambda 6.28E-04 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 88 

001438 

A 



Endrin Aldehyde 
CRU 5 RI 

Initial Mass and Concentration 

89 

Compound Type Org-P 

Rd Vadose 1 8.60E+01 
Rd Vadose 2 1.43E + 01 

Kd Vodose 1 7.76E+OO d g  
Kd Vadose 2 1.46E+OO d g  

Screening Level 1.10E - 03 m o  
Lambda 1 .WE- 51 llday 

Initial Concentration Toxicity Screening Status Requires Modeling ' 89 

001499 



Antimony 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 2.74E+03 
Rd Vadose 2 4.10E+02 

Lambda 1.00E-50 Way 

Kd Vodose 1 2.50E+02 mug 
Kd Vadose 2 4.50E + 01 mug 

Screening Level 1 SOE-03 mg/l 

Initial Concentration Toxicity Screening Status Requires Modeling 94 

00150.0 



Arsenic 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

lnorg 
2.00E +02 
2.00E +02 
2.19E +03 
1.82E+03 
4.9OE-06 
1.00E-50 

95 

Initial Concentration Toxicity Screening Status Requires Modeling 95 



Barium . 
CRU 5 RI 

Initial Mass and Concentration 

96 

Compound Type Inorg 

Rd Vadose 1 1.25E+M 
Rd Vadose 2 1.83E + 02 

Lambda 1.00E- 50 . llday 

Kd Vodose 1 1.14E+03 mVg 
Kd Vadose 2 2.00E+01 mVg 

Screening Level 2.60E-01 mg/l 

Initial Concentration Toxicity Screening Status Requires Modeling 96 



Cyan i de 
CRU 5 RI 

Initial Mass and Concentration 

103 

Compound Type Inorg 
Kd Vodose 1 4.29E-02 mug 
Kd Vadose 2 1.85E-02 mug 
Rd Vadose 1 1.47E+OO 
Rd Vadose 2 1.17E+OO 
Screening Level 7.30E-02 m a  
Lambda 9.50E - 04 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 103 

001503 



Magnesium 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 5.03E+01 
Rd Vadose 2 4.19E+01 

Kd Vodose 1 4.50E + 00 mVg 
Kd Vadose 2 4.50E+00 mVg 

Screening Level 3.50E + 01 mgfl 
Lambda 1 .OOE - 50 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 106 



Manganese 
CRU 5 RI 

Initial Mass and Concentration 

107 

Compound Type Inorg 

Rd Vadose 1 1.97E + 03 
Rd Vadose 2 4.56E+02 

Lambda 1 .ME - 50 Ilday 

Kd Vodose 1 1.80E+02 mug 
Kd Vadose 2 5.00E + 01 mug 

Screening Level 1.80E-02 mgn 

Initial Concentration Toxicity Screening Status Requires Modeling 107 

001505 



Mercury 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 1.11E +02 
Rd Vadose 2 9.19E+01 

Lambda 1.00E- 50 Uday 

Kd Vodose 1 1 .WE+ 0 1 m4g 
Kd Vadose 2 1 .WE+ 0 1 m4g 

Screening Level 1.10E-03 mg/l 

108 

Initial Concentration Toxicity Screening Status Requires Modeling 108 

001506 



Molybdenum 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 9.8E + 02 
Rd Vadose 2 9.19E+01 

Lambda 1 .WE -50 llday 

Kd Vodose 1 9.00E + 01 mVg 
Kd Vadose 2 1.00E+01 mug 

Screening Level 1.80E-02 mgn 

109 

Initial Concentration Toxicity Screening Status Requires Modeling 109 



Thallium 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 1.64E+04 
Rd Vadose 2 1.36E+04 

Lambda 1 .ME - 50 Uday 

Kd Vodose 1 1.50E+03 m a  
Kd Vadose 2 1.50E+03 mug 

Screening Level 2.6OE-04 mg/l 

11s 

Initial Concentration Toxicity Screening Status Requires Modeling 115 



Boron 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Inorg 
3.00E+00 
3.00E+00 
3.39E+O1 
2.83E+01 
3.30E-01 
1 .ME40  

119 

Initial Concentration Toxicity Screening Status Requires Modeling 119 

001509 



1,2- dichloroethane 
CRU S RI 

Initial Mass and Concentration 

120 

Compound Type 0% 
Kd Vodose 1 1 S6E-01 d g  
Kd Vadose 2 2.9SE-02 m4g 

Screening Level 2.00E-OS mgfl 

Rd Vadose 1 2.71E+00 
Rd Vadose 2 1.27Et00 

Lambda 9.SOE - 04 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 121) 

001510 



2,4 - dinitrotoluene 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org 
Kd Vodose 1 5.2E - 01 m45 
Kd Vadose 2 9.94E - 02 mug 

Screening Level 1.3OE-05 mgn 

Rd Vadose 1 6.7E t 00. 
Rd Vadose 2 1.90Et00 

Lambda 1.90E- 03 Way 

122 

Initial Concentration Toxicity Screening Status Requires Modeling 122 



2,6- dinitrotoluene 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Org 
1 .O5E+OO 
1.99E-01 
1.25E+01 
2.81E+OO 
1.30E - 05 
1.90E -03 

123 

. .  

mgll 
llday 

Initial Concentration Toxicity Screening Status Requires Modeling 123 
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2-chlorophenol 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org 
Kd Vodose 1 7.82E-01 mug 
Kd Vadose 2 1.4E -01 m4g 

Screening Level 1.80E - 02 mgfl 

Rd Vadose 1 9.56E t 00 
Rd Vadose 2 2.34EtOO 

Lambda 1 .OOE - 50 llday 

124 

Initial Concentration Toxicity Screening Status Requires Modeling 124 



2- methylphenol 
CRU 5 RI 

Initial Mass and Concentration 

125 

Compound 
Kd Vodose 
Kd Vadose 
Rd Vadose 

2 
1 

Rd Vadose 2 
Screening Level 
Lambda 

Org 
4.94E -01 mug 
9.32E - 02 mug 

1.83E-01 mgfl 
1.00E- 50 Uday 

6.41 E +OO 
1.85E+00 

Initial Concentration Toxicity Screening Status 



4 -chloro- 3 - methylphenol 
CRU 5 RI 

Initial Mass and Concentration . 

Compound Type 0 rg 
Kd Vodose 1 6.99E+OO mug 
Kd Vadose 2 1.32E+00 mug 

Screening Level 1.83E-01 mgn 

Rd Vadose 1 7.75E+01 
Rd Vadose 2 1.30E+01 

Lambda 1 .OOE - 50 Itday 

Initial Concentration Toxicity Screening Status 

001515 



4- methylphenol 
CRU 5 RI 

Initial Mass and Concentration 

128 

Compound Type 0% 
Kd Vodose 1 4 10E-01 mug 
Kd Vadose 2 8.30E - 02 mug 

Screening Level 1.83E-01 mgfl 

Rd Vadose 1 S.SZE+OO 
Rd Vadose 2 . 1.76E+00 

Lambda 1.00E-50 Ilday 

Initial Concentration Toxicity Screening Status Requires Modeling 128 



4- nitroaniline 
CRU 5 RI 

. - . -.- Initial Mass and Concentration 

129 

Compound Type Org 
Kd Vodose 1 1 .%E-01 mVs 
Kd Vadose 2 2.56E-02 d g  

Screening Level l.lOE-02 mg/l 

Rd Vadose 1 . 2.49E+ 00 
Rd Vadose 2 1.23E+00 

Lambda 1 .ME - 50 Uday 

Initial Concentration Toxicity Screening Status Requires Modeling 129 



Benzyl alcohol 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org 
Kd Vodose 1 6.99E -02 mug 
Kd Vadose 2 1.32E-02 m a  

Screening Level l.lOE+00 mgll 

Rd Vadose 1 1.76E + 00 
Rd Vadose 2 

Lambda 1.00E-50 llday 

1.12E + 00 

130 

Initial Concentration Toxicity Screening Status Requires Modeling 130 



Bis(2 -chloroisopropyl)ethe 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

Org 
6.99E - 01 
1.32E-01 
8.65E + 00 
2.20E + 00 
4.2OE-05 
1.00E-50 

131 

Initial Concentration Toxicity Screening Status Requires Modeling 131 



Bromodichioromethane 
CRU 5 RI 

Initial Mass and Concentration 

132 

Compound Type Org 
Kd Vodose 3 4.2 1 E -01 m a  
Kd Vadose 2 7.94E -02 mVg 

Screening Level 1.40E - 04 mgn 

Rd Vadose 1 5.61E+00 
Rd Vadose 2 1.72E+00 

Lambda 1.00E-50 Uday 

Initial Concentration Toxicity Screening Status Requires Modeling 132 

001520 



Endosulfan II 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
Kd Vodose 1 
Kd Vadose 2 
Rd Vadose 1 -.- ~ ~ 

Rd Vadose 2 
Screening Level 
Lambda 

0% 
2.31E+01 
4.36E+00 
2.54E+ 02 
4.07E+01 
2.19E- 02 
1.00E-50 

133 

Initial Concentration Toxicity Screening Status 

001521 



Endosulfan Sulfate 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 
kid Vodose 1 
Kd Vadose 2 
Rd Vadose 1 
Rd Vadose 2 
Screening Level 
Lambda 

0% 
2.53€+01 
4.78E+oO 
2.78E + 02 
4.45€+ 01 
2.19E - 02 
1 .WE- 50 

134 

Initial Concentration Toxicity Screening .?tatus 

001522 



137 N-nitroso-di-n-propylamine 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 0% 

Kd Vadose 2 3.24E-02 mug 

Screening Level 1.20E-06 ms/l 

Kd Vodose 1 1.72E -01 

Rd Vadose 1 2.88E+00 
Rd Vadose 2 1.29E+aQ 

Lambda 1.90E-03 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 137 

001523 



Chromium (Hex) 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 4.06E+02 
Rd Vadose 2 3.46E + 01 

Kd Vodose 1 3.70E+01 mVg 
Kd Vadose 2 3.70E+00 mug 

Screening Level 1.80E - 02 mg/l 
Lambda 1 .NE- 50 llday 

140 

initial Concentration Toxicity Screening Status Requires Modeling 140 



Attachment F.3.W 

Selection of Predominant Carcinogenic and Noncarcinogenic Constituents 
of Concern COCs Based on Relative Contributions to Total Risk Level and 

Hazard Index Over OU1, OU2, and OU4 Groundwater Pathway 

I 
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