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E.0 INTRODUCTION 

Sections 4.7 and 4.8 of this Remedial Investigation (RI) 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 

provides 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 

Plates depicting perched groundwater data show data from Type 1 wells, Type 1 
Hydropunch samples and Type 1 lysimeters. 

Three lysimeter locations have paired shallow and deep lysimeters. In these instances, 
only the data from the shallow lysimeters (1 1130, 11  132, 11 134), completed in the glacial 
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overburden, are shown; data from the deep lysimeters (1 1129, 11 131, 11 133), completed 
below the base of the glacial overburden, are not shown. 

Type 1 well data were contoured using data from all wells except: 

1178 1180 1181 1183 1185 1188 1190 1194 1196 1199 1202 
1203 1204 1205 1215 1221 1227 1231 1233 1250 1411 1780 
1781 1783 1784 1785 11009 

These wells were omitted because it was not possible to fit all data on the E-size drawings 
used to generate the contours. However, data from these wells were included in perched 
groundwater summary statistics. All omitted wells are within the Plant 2/3 and pilot plant 
areas, where wells are numerous and closely spaced. 

Plates for Type 1 wells show all groundwater and leachate data within other Operable 
Unit boundaries; however, contours stop at the edges of below-grade waste units. The 
only exception to this is total uranium in the South Field area of Operable Unit 2, where 
isoconcentration contours are portrayed through the waste units. 

Plates for Type 2, 3 and 4 wells show data collected from wells only. Total uranium data 
collected with a Hydropunch during the drilling of Types 2, 3 and 4 wells are portrayed 
on cross sections in Section 4.8.1 (Figures 4-102 to 4-1 11). 

Plates for Types 2, 3 and 4 wells show data from within other Operable Unit boundaries, 
and contours are drawn continuous beneath waste units of other Operable Units. 

Contours were generated by hand to best portray estimated plume shapes in terms of 
known groundwater flow directions and known or suspected sources. 

Solid contour lines indicate specific parameter concentrations. For reference, each plate 
also shows 5 and 20 p g L ,  dashed contour lines for total uranium. 

Contour maps of total uranium and isotopic uranium were drawn based on the assumption 
that uranium isotopes occur in natural concentrations. Isoconcentration lines representing 
an isotope of uranium do not cross lines representing total uranium at a lower concentra- 
tion. For example, the 20 pg/L total uranium line is equivalent to a uranium-238 level of 
approximately 6.6 pCi/L. Thus the 5 pCiL contour on the uranium-238 groundwater 
maps is outside the 20 pg/L total uranium line, and the 10 pCiL uranium-238 line is 
inside the 20 pgL total uranium line. Similar logic was used for the other uranium 
isotopes. 

Each datum was selected from data for a given year according to the following search 
criteria. Validated data were searched first. If data with validated qualifiers were not 
available, nonvalidated data were used. The selection criteria were as follows. Select the 
maximum concentration from "-" qualified data; if no "-" qualified data were available, 
then the maximum J qualified datum was selected; if no J qualified datum was available, 
then the maximum UJ qualified datum as selected; etc., . . . where the relative 
preferences of data were ranked "-" > J > UJ > U > NV > UNV > R. 
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The plates distinguish 1993 data from non-1993 data by showing 1993 data in parentheses 
with the qualifier outside the parentheses, e.g., (72.5)NV. 

Types 3 and 4 well data are plotted on the same plate. Only Type 3 well data were 
contoured. Type 4 well data are in italics and are not contoured because of the small 
number of data points. 

The plates portray concentrations and data qualifiers for each well. Appendix T contains 
tabulated data files for each plate. For reference, each table lists the parameter, sample 
number, sample date, boring number, coordinates (northing and easting), and result for 
data presented on each plate. The tables depicting Type 1 data include the data for the 
28 Type 1 wells that are not shown on the plates. 

The maps of Type 1 well data show data collected from within the boundaries of other 
operable units. The maps present such data for illustrative purposes only, and the data is 
not used in Operable Unit 5 fate and transport modeling or risk assessment. 

Procedure Used to Generate Summarv Statistics Tables 

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

the occurrence 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. 

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 
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. 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 

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. 

NonreDresentative 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. 

e 

0 

0 

0 

.' . 

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 
and gravel 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. 
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Well 41240. The flush-mount well was discovered in 1992. The well was investigated at 1 

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. 
for the well are shown in the maps; however, the values are not included in summary 
statistics for Type 4 wells. 

2 

3 
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5 

Parameter values 

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 199 1,  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 
surrounding wells and knownhspected 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. 
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e E.l.O PERCHED GROUNDWATER 

E. 1.1 RADIOLOGICAL PARAMETERS 

E. 1.1.1 Uranium Isotopes 

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

uranium-235, uranium-236, and uranium-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 FEMP. Analytical techniques used 

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

reported together. 

0 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-235/236 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 filtered 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). These maps shows 

essentially the same extent of uranium contamination as total uranium from the 1993 data set 

(Plates E-1 and E-2). Plates E-5 and E-6 are isoconcentration maps of uranium-238 for unfiltered and 

filtered samples, respectively. Plates E-7 and E-8 are isoconcentration maps of uranium-234 for @ 
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unfiltered and filtered samples, respectively. Additionally, Plates E-9 and E-10 are isoconcentration 

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-size 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 F E W  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, E4, 

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-10, E-5, E-6, E-1, 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. 

Thorium-230 

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 constituent of 
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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 FEMP refinery, such as Plant 213. 

Thorium-230 in unfiltered samples has a 95th percentile background value of 1.3 pCiL and 

background values that range from 0.14 to 2.0 pCiL (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 pCi/L; thorium-230 was detected in filtered samples in 

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

P1ates.E-11 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 213, . 

where concentrations in unfiltered samples, as high as 28 pCiL 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. Raffinates from processing ores 

and uranium concentrates contained the highest concentrations of thorium-230. Lower concentrations, 

2-12 pCiL of thorium-230, were found in unfiltered perched groundwater from other wells located in 

the Plant 2/3 area. These areas were used for the digestion (dissolution in nitric acid) of urauium- 

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. 

0 

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

Well 1161 had concentrations as high as 24.3 pCi/L from a filtered sample. Other wells near and to 

the south of Plant 6 also had above-background concentrations of thorium-230 at values from near 

background to 4.2 pCiL. 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 
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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 concentration in unfiltered 

samples of thorium-230 was 6.9 pCi/L 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 unfiltered groundwater 

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 

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

concentration of 11.2 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 

1.6 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 lift station (250, which processes sanitary 

sewage before discharge to the Great Miami River, and the drum baling area. The thorium-230 

concentrations in perched groundwater obtained from these areas did not exceed two times 

background. 
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Radium-226 

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

progeny of uranium-238 and as such can be found at the F E W  as a constituent in raffinate that 

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

Radium-226 in unfiltered samples has a 95th percentile background value of 0.90 pCi/L and 

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

has a 95th percentile background value of 0.90 pCi/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 

(44 percent) and had a maximum concentration of 35.8 pCi/L Fable 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. Thus, radium-226 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-13 and E-14 are isoconcentration maps of radium-226 concentrations in unfiltered and 
* 

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

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 

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

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

unfiltered samples, two focal areas are observed where concentrations exceed 5 pCi/L. Well 1179 

near the metal dissolver building (2D) showed a &ncentration of 6.4 pCiL and wells in the vicinity 

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

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. 

Another large area where radium-226 is observed above background in unfiltered samples from 

multiple adjacent wells, is in the vicinity of Plant 6, where the maximum concentration was detected 

in Well 1152. Contamination in this area may have been released to the perched groundwater via @ 
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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 

pCi/L. 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. 

Elevated concentrations of radium-226 from isolated wells throughout the site suggest that radium-226 

contamination is due to site activities; however, detections which are less than two times background 

may be due to the natural variability in background concentration. 

E. 1.1.2 Thorium Decav Series 

Total Thorium 

Isoconcentration maps of total thorium concentrations in unfiltered and filtered perched groumxater 

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

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

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 ofthorium-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. 

Discrepancies between the total thorium isoconcentration maps (E-17 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 

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 pCi/L 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 

considered an above-background concentration for filtered samples. 

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

wells (28 percent) and had a maximum concentration of 11.5 pCi/L; 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 pCi/L (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. 

The highest concentration of thorium-232 in perched groundwater was 11.5 pCi/L detected in e 
Well 1952 located just south of the solid waste landfill. High thorium-232 concentrations were also 

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

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

detected at concentrations greater than two times background was below Plant 2/3, 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 the Plant 2/3 area; and 

Well 1508 (2.8 pCiL) located in the fire training area. 
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In the filtered data, elevated concentrations of thorium-232 above two times background were detected 

in isolated wells near: the fire training area (Well 1890 at 1.2 pCi/L); near Plant 2/3 (Well 1226 at 

1 .O pCiL); and below Plant 6 (Well 1148 at 10 pCiL). 

Radium-228 

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

background values that range from 1.9 to 5:2 pCi/L (Table E.0-1). Radium-228 in filtered samples 

has a 95th percentile background concentration of 2.2 pCiL. 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 Well 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 cannot be attributed to 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 wells was near 

Waste Pit 6 (W6) with the maximum concentration found in Well 1080 (10.4 pCi/L). Other isolated 

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

Radium-228 was detected at above two times background 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); 

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

pad; Well 1008 (11.5 pCi/L) south of the biodenitrification surge lagoon (BSL); and Well 1523 

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

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 pCi/L (Table E.0-1). 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 FEW, 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 thorium-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 2/3 at 6.0 pCi/L and Well 1161 near the 

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

areas. 
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Thorium-228 was observed above 1 pCi/L 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 concentration 

was detected in Well 1148 (10.0 pCi/L) below Plant 6. Thorium-228 in filtered samples was also 

detected in one well near the wastes pits, Well 1836 (1.3 pCi/L). 

E. 1.1.3 Fission Products 

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 had a maximum concentration of 7.68 pCi/L (Table E. 1-1). Strontium-90 was 

detected in filtered samples in 9 of 49 wells (18 percent) and had a maximum concentration of 

5 pCi/L ("able 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 (a). Strontium-90 was also detected in 

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

Strontium-90 was detected in fltered 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 
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3 

also had elevated concentrations of strontium-90. 4 

5 

Elevated concentrations in isolated wells suggests that strontium-90 contamination may be due to site 6 

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

detection limit may be inaccurate or represent background variations. 

Technetium-99 

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

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

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

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

@ process or store raffinate. 
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Technetium-99 in unfiltered samples has a 95th percentile background concentration of 30 pCi/L and 19 

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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were, as anticipated, found in the vicinity of Plant 2/3 where refinery 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 pCi/L in 

Well 1236, 81.4 pCi/L in Well 1082, and 248 pCiL in Well 1836. 

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 pCi/L) 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 pCiL)); two wells at the north end of the Plant 1 storage pad with a maximum of 

68.2 pCiL; 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 pCiL (Table E.1-1). Cesium-137 was detected 

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

(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 (this well is 

not shown on the map); 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 in 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. 

2 -  

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

18 

19 

m 

21 

22 

23 

2.2 

25 

26 

n 

28 

29 

30 

31 



October 3 1 , 1994 

Ruthenium- 106 

Forty-one filtered and 109 unfiltered perched groundwater samples from FEMP Type 1 wells 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 FEMP 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 pCi/L (Table E.1-1). 

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

based on @e 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 pCiL well not shown 

on map), Well 1783 (1 pCi/L well not shown on map) and Well 1784 (1 pCi/L well not shown on 

map) near Plant 2/3; and Well 1890 (1 .O pCiL) 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 well not shown on map), 

1783 (1 pCi/L well not shown on map), 1784 (1 pCiL well not shown on map) 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~tunium-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 a 
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performed for neptunium-237 in filtered background samples so any detection is considered an 

above-background concentration. 

Neptunium-237 was detected in unfiltered samples at above-background 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 E.1-1). 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 isoconcentration 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 K-65 silos, Plant 7, 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 (Table 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 mgL. 

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 102 of 174 wells (59 percent) and had a maximum 

concentration of 470 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 filtered and unfiltered perched 

groundwater samples, respectively, based on the 1993 data set. 
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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 1148 (2.9 mg/L) and Well 1149 (4.6 mg/L), respectively. Aluminum detections also 

occurred in isolated wells throughout the site; e.g., at 2 30 times background in Well 1357 

(10.40 mgL) near the NFS UNH tanks (2E), Well 1786 (4.55 mg/L) near the Plant 9 sump (90, and 

1 @ 2 

3 

4 

5 

Well 1443 (3.48 mg/L) near the sewage treatment plant. 6 

7 

Data from unfiltered samples suggest large plumes of aluminum contamination in the perched 8 

groundwater across the entire site (Plate E-33). 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 

samples are probably due to this high turbidity and are not conclusive indicators of elevated dissolved 
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contaminant concentrations in groundwater, making filtered samples the best indicator of groundwater 
conditions. 14 

15 

13 

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

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. 
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E. 1.2.2 Antimony 

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. 

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.1-1). As is typical of most inorganic parameters at the FEW, antimony was detected less 
frequently and at lower concentrations in filtered samples than in unfiltered samples. 

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

groundwater samples, respectively, based on the 1993 data set. 
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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 0.099 mg/L 

was measured in Well 1615 near the silos. Antimony was also detected above background in isolated 

wells near the waste pits and Plant 2/3; concentrations in these areas range from a minimum of 

0.051 mg/L to a maximum of 0.077 mg/L in Well 1080 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 mg/L). 

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 mg/L and 

background values that range from 0.0042 to 0.122 mg/L (Table E.,O-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 detected 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 E.1-1). As is typical of most inorganic parameters at the FEW, 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. 
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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 

highest concentration in the unfiltered data was in Well 1342 (0.432 mg/L); however, this is a 

nonvalidated sample. 

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 0.034 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 mgL. 

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 5 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 F E W ,  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) and Well 

1021 (0.486 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 
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contaminant concentrations in groundwater, making filtered samples the best indicator of groundwater 

conditions. 

Elevated concentrations in two filtered samples may be due to site activities; however, these 

detections are less than twice background and may be due to the natural variability in background 

concentrations. 

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 m g L  As is typical of most inorganic parameters analyzed for at the FEMP, beryllium was 

detected less frequently in filtered samples than in unfiltered samples. 

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

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

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

1181 below Plant 6 at 0.005, 0.034, and 0.013 mg/L, respectively; in Well 1786 below Plant 9 at 

0.006 mgL; and in Wells 1213 and 1232 below Plant 2/3 at 0.004 and 0.006 mgk,  respectively. 

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

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

0 
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 a t  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 F E W ,  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 near the waste pit area at above- 

background concentrations in filtered groundwater (Wells 1078, 1075 and 1025) with a maximum 

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

above-background concentrations in four wells near the K-65 silos (Wells 1032, 1615, 1617, and 

1618) at a maximum concentration of 0.023 mg/L in Well 1615. Cadmium was also detected in two 

wells below Plant 6 (Wells 1149 and 1161) with a maximum concentration of 0.040 mg/L in Well 

1149. 

Detections of cadmium occurred in isolated wells at above-background concentrations in filtered 

groundwater samples in Well 1232 below Plant 2/3 (0.011 mg/L) Well 1124 northeast of the 

production area (0.007 mg/L), Well 1287 near the coal pit (0.007 mg/L), and Well 1053 near the 

pilot plant (0.007 mg/L). 

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 0 
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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 

groundwater conditions. 

Elevated concentrations in filtered samples from wells near the waste pits, the K-65 silos, and Plant 6, 

suggest that cadmium 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. 

E. 1.2.7 Calcium 

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

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

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

81.1 to 172 mg/L. 

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 FEW, calcium was detected less frequently and at lower concentrations in filtered 

samples than in unfiltered samples. 

Plate E-40 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 mg/L), Well 1214 

(263 mg/L), Well 1423 (347 mg/L), Well 1299 (203 mg/L), Well 1283 (342 mg/L), and Well 1025 

(562 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 1136 near Plant 2/3 (208 mg/L) and 

Well 1270 near the laboratory (329 mg/L). 0 
Data from unfiltered samples suggest large plumes of calcium contamination in the perched 

groundwater across the entire site. However, calcium 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 calcium 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 

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

Plant 6 slug pickling area, Plant 1, Plant 213, 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 0 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 mg/L. 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 Fable 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 mg/L. As is typical of most inorganic parameters 

analyzed for at the F E W ,  chromium was detected less frequently and at lower concentrations in 

filtered samples than in unfiltered samples. 

Plate E 4 1  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 @ 
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concentrations above background. Chromium was detected in four wells near Plant 2/3, three wells 

near the waste pits, three wells near the K-65 silos, three wells near Plant 6, and one well near 

Plant 9. Chromium concentrations range from 0.818 mg/L in Well 1149 in Plant 6, to 0.038 mg/L 

in Well 1032 near the K-65 silos. 

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

groundwater across the entire site. However, chromium 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 chromium in the 

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

dissolved contaminant concentrations in groundwater, 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 detected in filtered samples in 23 of 192 wells (12 percent) and had a maximum 

concentration of 0.0886 mgL; cobalt was detected in unfiltered samples in 70 of 173 wells 

(40 percent) and had a maximum concentration of 0.489 mg/L (Table E.1-1). 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 E 4 2  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 
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groundwater samples from isolated wells across the site. The maximum detected concentration was in 

Well 1149 (0.0886 mg/L) below Plant 6. 

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 

and silt size particles, the larger apparent extent and higher concentrations of cobalt in themfiltered 

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 activities; however, some of the low detections may be due to background conditions in the 

perched groundwater. 

E.1.2.10 Comer 

Copper in filtered samples has a 95th percentile background concentration of 0.019 mg/L 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 mg/L and background values that 

range from 0.0053 to 0.0294 mg/L. 

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 mg/L; 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 F E W ,  copper was detected less frequently and at lower concentrations in filtered 

samples than in unfiltered samples. 

Plate E 4 3  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: four wells near Plant 2/3; three wells near the waste pits; three wells near Plant 6; two 

wells near the K-65 silos; and in isolated wells near Plant 9 and Plant 4. Copper concentrations range 
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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 (SI). 

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 

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 contaminant 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 213, 

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 variability in background 

concentration. 
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E. 1.2.11 Cvanide 

Cyanide was not detected in either filtered or unfiltered 

consequently, any detection of cyanide is considered an 

samples collected to’determine background; 

above-background concentration. 

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

concentration of 0.5519 mg/L, filtered cyanide data was collected but a discussion of this data is 

inappropriate. (Table E. 1 - 1). 

Plate E 4  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, two wells near the Plant 9 sump (9I), and two wells 

near Plant 6. Isolated detections of cyanide were found below Plant 2/3, near the waste pits, and near 

the fire training area. Cyanide concentrations range from 0.002 mg/L in Well 1890 to 0.5519 mg/L 

in Well 1233, near Plant 2/3 (the location of this well is not shown on the contour map). 
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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 2/3, and near the waste pits is due to 

1 @ 2 .  

site activities. 3 

4 

E.1.2.12 Iron 5 

values that range from 0.0467 to 4.9 mg/L (Table E.0-1). Iron in unfiltered samples has a 

Iron in filtered samples has a 95th percentile background concentration of 3.58 mg/L and background 6 

7 

95th percentile background concentration of 5.5 mg/L and background values that range from 0.249 

to 6.35 mgL. 

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

(5 percent) and had a maximum concentration of 21.3 mg/L; iron was detected in unfiltered samples 

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

of 11 10 mg/L (Table E. 1-1). As is typical of most inorganic parameters at the FEMP, iron was 

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

0 Plate E 4 5  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 mgL), Well 1345 

(16.1 mgL), 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. 

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 @ 
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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 

has a 95th percentile background concentration of 0.0016 mg/L and background values that range 

from 0.0013 to 0.0016 mg/L. 

Lead was d e w  in filtered samples at above-background concentrations in 5 of 203 wells 

(2 percent) and had a maximum concentration of 0.0114 mg/L; lead was detected in unfiltered 

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

concentration of 1.15 mg/L (Table E.1-1). As is typical of most inorganic parameters at the F E W ,  

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

samples. 

Plate E-46 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 four isolated wells, 

Well 1279, 0.0114 mg/L; Well 1161,O.Oll mg/L; Well 11089,0.009 mg/L; and Well 1045, 

0.010 mg/L. 

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 of lead may be due to site activities; however, detections are less than twice 

background and may be due to the natural variability in background concentrations. 
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E. 1.2.14 Magnesium 

Magnesium in filtered samples has a 95th percentile background concentration of 47.8 mg/L and @ 
background values that range from 20.4 to 47.8 mg/L (Table E.0-1). Magnesium in unfiltered 

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

range from 23.1 to 50.7 mg/L. 

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

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

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

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

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

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 

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

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

(a). The maximum concentrations detected in these areas were in Well 1075 (690 mg/L) and 

Well 1149 (217 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. The maximum 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. 

@ 
. . 

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

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

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

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. @ 
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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, Plant 9, north of the maintenance building, between 

Plants 2/3 and 8, near 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 a few wells across the site that are probably due to variability in 

background concentrations; however, they may be caused by site activities. 

E. 1.2.15 Manganese 

Manganese in filtered samples has a 95th percentile background concentration of 0.18 mg/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 mg/L. 

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

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. 
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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 lol l ) ,  and in the sewage treatment plant 

area (0.80 mg/L in Well 1443). Isolated occurrences of manganese at concentrations just above 

background are observed throughout the site. 

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

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

across the entire site. However, manganese 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 manganese 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 plumes of manganese concentrations greater than three times background in the perched 

groundwater near the waste pits, Plant 1, the KC-2 warehouse, the f i e  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 

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

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

they are a result of variability in background concentrations. 

E. 1.2.16 Mercury 

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 

value. 

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.1-1). Mercury was detected 0 
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in unfiltered samples in 10 of 175 wells (6 percent) and had a maximum concentration of 

0.0045 mg/L. 

Plate E 4 9  is a map of mercury concentrations in filtered 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 (0.00026 mg/L). The three wells mentioned 

above are not shown on the map. An isolated above-background detection of mercury occurred 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 were in the South Field (0.0002 mg/L in Well 11032 

and O.OOO4 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 

(0.0006 mg/L). Mercury that was detected in unfiltered samples from multiple adjacent wells in the 

South Field and may be due to site activities in this area. But due to the relatively low 

concentrations, it cannot be ruled out that these detections 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 213 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. 

An isolated detection of mercury above two times background in the filtered perched groundwater 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 detections less than twice background may simply be due to 

variability in background concentration. 

E. 1.2.17 Molvbdenum 

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

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

value. 

Molybdenum was detected at above-background concentrations in filtered samples in 25 of 146 wells 

(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 118 wells (23 percent) and had a maximum concentration of 

0.75 mg/L. 

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 

from multiple adjacent wells south of Plant 2/3, in the waste pit area, and in the vicinity of the K-65 
silos. The maximum concentrations detected in these areas were 0.041 mg/L in Well 1215 (this well 

is not shown on map), 1.010 mg/L in Well 1031, and 0.266 mg/L in Well 1617, respectively. 

Molybdenum was detect& at above three times background in isolated wells near the green salt plant 

sumps (4D) (1.420 mg/L in Well 1135). Molybdenum was detected at just above background near 

the laboratory (0.020 mg/L in Well 1053), beneath the Plant 9 sump (90 (0.030 mg/L in Well 1324), 

and east of Plant 8 (0.025 mg/L in Well 1237). 

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

production area. As perched groundwater wells typically yield turbid water that carries clay- and silt- 

size particles, detections of molybdenum in unfiltered samples are probably due to this high turbidity. 

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

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

groundwater conditions. 

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

small 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 near 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 

background may simply be due to variability in background concentrations. 
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E. 1.2.18 Nickel 

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 

has a 95th percentile background concentration of 0.0072 mgL. 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) andhad a maximum concentration of 0.981 mgL (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 (90, the waste pit area, green salt plant sump (4D), and 

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

0.981 mg/L (Well 1028), 0.096 mgL (Well 1136), and 0.063 mg/L (Well 1615), respectively. 

These maximum concentrations range from just below three times background to 45 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 f i e  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 11078), and 

near the Weston trailer area (0.026 mg/L in Well 1011). 

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 particles. 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. 
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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. Isolated concentrations of nickel at just above 

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 of their 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 mg/L (Table E.0-1). Potassium from unfiltered 

samples has a 95th percentile background concentration of 17.2 mg/L and background values that 

range from 0.963 to 17.2 mg/L. 12 

13 

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 mg/L (Table E.1-1). Potassium was detected 

14 

15 

in unfiltered samples at above-background concentrations in 18 of 177 wells (10 percent), and a 

maximum concentration of 82 mg/L in Well 1031 in the waste pit area. 0 
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 2/3 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. 
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Concentrations of potassium from both filtered and unfiltered samples indicate potassium is present in 

the perched groundwater under the waste pits. Elevated concentrations in filtered samples suggest 

additional contamination in the perched groundwater under the green salt plant sumps and the Plant 1 

thorium warehouse area that may be due to site activities. Additional data from unfiltered samples 

indicate that potassium contamination from site activities may be present below Plant 2/3, in the South 

Field, in the pilot plant area, east of the Plant 6 warehouse, the Plant 1 pad, and the fire training 

area. 

E. 1.2.20 Selenium 

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

consequently, any detection of selenium is potentially an above-background value. 

Selenium was detected in filtered samples in 19 of 202 wells (9 percent) and had a maximum 

concentration of 0.0494 mg/L (Table 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 (P007) (0.006 mg/L in Well 1281), the fire training 

area (0.002 mg/L in Well 1890), 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-size particles. The greater number of selenium detections in unfiltered samples is 
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probably due to this high turbidity and are not conclusive indicators of elevated dissolved contaminant 

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

conditions. 

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

selenium contamination is present in the perched groundwater near the K-65 silos, waste pits, the 

NFS UNH tanks and this contamination 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 east 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 unfiltered samples 

has a 95th percentile background concentration of 10.7 mg/L and background values that range from a 5.6 to 10.7 mg/L. 

Silicon was detected in filtered samples at above-background concentrations in 3 1 of 9 1 wells 

(34 percent) and had a maximum concentration of 15 mg/L (Table E.1-1). Silicon was detected in 

unfiltered samples at above-background 

maximum concentration of 83.4 mg/L. 

' silicon was detected less frequently and 

samples. 

concentrations in 28 of 62 wells (45 percent) and had a 

As is typical of most inorganic parameters at the FEMP, 

at lower concentrations in filtered samples than in unfiltered 

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 mgL, 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 a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

PGH\OUS-RnD-Ol-94-~Octok 20, 1994 1217pm 

000055 
E. 1-35 



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. 

The more frequent elevated concentrations and higher concentrations of silicon in unfiltered samples 

suggests large plumes of silicon contamination in the perched groundwater across the entire site. 

However, silicon 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 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. 
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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 mg/L. 

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 four adjacent wells (Wells 1145, 1148, 1149, and 1161) in the Plant 6 area. The concentrations 

detected were 0.052, 0.062, 0.264 mg/L, and 0.166 mg/L, respectively. There were also two 
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occurrences of elevated silver in the Plant 2/3 area (Wells 1209 and 1232). These detections (0.043 

and 0.069 mg/L, respectively) are less than two times background. 0 
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 mg/L and 

background values that range from 5.71 to 56.3 mg/L (Table E.0-1). Sodium in unfiltered samples 

has a 95th percentile background concentration of 50.0 mg/L and background values that range from 

8.81 to 50.0 mgL. 0 
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. 

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. 0 
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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 

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 (W1 , 
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 

soclium 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.1-1). 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 four 

isolated wells. The concentrations ranged from 0.001 to 0.003 mg/L. These concentrations were 

detected in the waste pit area (Well 11216), the Plant 2/3 area (Well 1412), near the coal pile runoff 

basin (180  (Well 1287), and a remote well in the southeast corner of the site (Well 1733). 

Thallium was detected in unfiltered samples of perched groundwater at multiple adjacent wells in the 

Plant 2/3 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 
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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 mg/L in Well 1025). 

Although thallium was detected in both filtered and unfiltered 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 a 95th percentile background concentration 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 E. 1-1). 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 

treatment plant and the K-65 silo area were only slightly above background. The maximum 

concentration for each of these areas was 0.027 mg/L in Well 1442 and Well 1617, respectively. 

The maximum concentration in filtered samples of 0.299 mg/L was detected in Well 1149 under 

Plant 6. This was an isolated detection and the surrounding wells did not have elevated 
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concentrations of vanadium. There was also one isolated detection of vanadium at above 10 times 

background detected in Well 1324 by the Plant 9 sump (90 and one in the South Field at less than 

two times background (0.032 mg/L in Well 1045). 3 

The more frequent elevated concentrations in unfiltered samples suggest large plumes of vanadium 

contamination 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 2/3 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. 
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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.1-1). Zinc was detected in unfiltered samples in 21 of 173 wells 
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, 

(12 percent) and had a maximum concentration of 3380 mg/L. As is typical of most inorganic 31 

parameters at the F E W ,  zinc was detected less frequently and at lower concentrations in filtered than 

in unfiltered samples. 
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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 K-65 silos, the w&te pits, and Plant 6. The 

maximum concentration in the K-65 silo area was 1.780 mg/L in Well 1615, which is over 40 times 

background. The maximum concentration in the waste pit area was only just above background 

(0.058 mg/L in Well 1075). The maximum concentration below Plant 6 was 0.758 mg/L in Well 

1161. Zinc was detected at concentrations above background in two isolated wells: 0.076 mg/L near 

the green salt plant sumps (4D) (Well 1135), and 0.055 mg/L near the NFS UNH tanks (2E) 

(Well 1357). However, none of these concentrations exceed two times background. 

The more frequent elevated concentrations in unfiltered 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 
e 

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 (1 , 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. 1-1, which presents 1993 

sampling data, shows summary statistics of analyses for individual VOCs. 
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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 

degradation of highly halogenated aliphatics occurs in aerobic aquatic systems (EPA 1982b) or 

unsaturated soils (Lyman et al. 1982). 

Figure E. 1.3-1 (from Dragun 1988) shows the transformation pathways in soil systems 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 ,ldichloroethene (1, 1-DCE), cis-l,2dichloroethene (cis- 

1,2-DCE), and trans-1 ,2-DCE. Similarly, l,l, 1-TCA could be transformed to 1, ldichloroethane 

(1,l-DCA) and/or l,l-DCE, which can then be transformed to vinyl chloride and/or chloroethane. 

This may explain the presence of these chemicals in groundwater, though only l,l,l-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 

l,l,l-TCA (41/217) are detected more frequently than the final transformation products vinyl chloride 

(4/216) and chloroethane (31215). The intermediate transformation products are detected at 

frequencies generally between the frequencies of the solvents and the final transformation products as 
shown by the following values: 1,l-DCA (48/216), 1,l-DCE (24/216), 1,2-DCE (32/215), and 

1,2dichloroethane (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 E-60 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 (SI) 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 l,l,l-TCA at 58 pgL, PCE at 220 pgL,  and TCE at 10,OOO pg/L. Well 1324 
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had elevated levels of 1,2-DCE at 35 pg/L. Well 1423 had elevated levels of 1,l-DCA at 76 pgL. 

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. 

' 
The area around the oil burner (1OD) 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 pgL,  PCE at 310 pgL, and TCE at 980 pg/L. Well 1283 showed concentrations 

of 1,l-DCA at 800 pg/L, and 1,2 DCE 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. 

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 1145 at 2600 pg/L as was l,l,l-TCA at 270 pg/L and 

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. Benzene and chloroform were detected but not quantified at Wells 

1324 and 1145. Plant 6 housed the metals fabrication plant (6A). A wide variety of activities 

O C C U K ~ ~  in these plants related to fabrication and finishing of metals. VOCs may have entered the 

subsurface via leaking of process waters treatment, below-grade piping, or sumps. 

@ 

i 

In the area of Plant 2/3, VOC contamination in multiple adjacent wells was observed in two general 

areas. First, in the vicinity of the incinerator building (39A) and waste oil decant shelter (39B) a 

concentration of total VOCs was found in Well 1 189 (5 1 pg/L). In Well 1 189 1, 1 , 1-TCA was 

detected at 46 pg/L and 1,l-DCA at 5 pgL. PCE and 1,l-DCE were also detected in small 

concentrations in the area. Second, near the maintenance building (3A) VOCs were detected in 

Well 1206 at 69 pg/L. Well 1206 had l,l,l-TCA at 22 p g L  and 1,l-DCA at 29 pgL. Low levels 

of PCE, TCE, and 1,l-DCE were also detected. Near Plant 2 (2A) the maximum concentration of 

total VOCs was found in Well 1412 at 316 pg/L. In Well 1412 l,l,l-TCA was detected at 130 p g L  

and 1,l-DCA at 170 pgL. -. 
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Activities in this general area centered on storage of oil and solvent separation and incineration, and 

storage and maintenance of equipment. VOCs may have entered the subsurface via leaking of below- 

grade piping or sumps and surface spills. 

The fire training area (73) displayed concentrations of VOCs; a maximum total concentration of 

794 pg/L was detected in Well 11229, with concentrations of principal solvents 1 , 1,l-TCA at 

82 pg/L, 1,l-DCA at 520 pgL,  and 1,2-DCE at 150 pg/L. Benzene and chloroform were detected 

but not quantified 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 p g k ,  and TCE at 53 pg/L. Low levels of 1,l- 

DCE and 1,2-DCE were also detected in Well 1246. VOCs may have entered the subsurface via 

contaminant leakage from subsurface process equipment. 
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Four secondary areas of VOC contamination were also observed. These areas are: the Plant 8 scrap 

recovery plant (8A), the sewage treatment plant, the Plant 1 storage pad (74T), and southeast of Plant 

2/3. 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 1345 near the Plant 1 pad at 69 pg/L, 

and Well 1154 southeast of Plant 2/3 at 185 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 

(DOE 1994g) 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. 
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E. 1.3.2 Semivolatile Organic Compounds 

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 

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. 1-1 presents summary statistics of analyses for individual semivolatile organic 

compounds. 

Plate E-67 is an isoconcentration map of total semivolatile organic compounds detected in unfiltered 

samples from FEMP Type 1 wells. Contours indicate areas of elevated semivolatile concentrations. 

Several elevated concentrations of semivolatiles are observed in wells near the waste pit area. 

Historical records indicate that Waste Pit 1 received slag leach Nter 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 r a n a t e ,  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 bum materials such as laboratory chemicals, oils, refuse from the 

cafeteria, and low-level contaminated combustible waste including pyrophoric and reactive chemicals. 

0 

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 pgL) near the 

K-65 silos (Table E. 1-1). The pesticide detected was 4,4'-DDT. 
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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: 

hexachlorodibenzofurans, pentachlorodibenzofurans, and tetrachlorodibenzofurans, with concentrations 

of 0.32 ng/L, 0.35 ngL, and 0.12 ng/L, respectively. 

E.1.3.5 Total Herbicides 

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 OrganoDhosDhorus Pesticides 

Organophosphorus pesticides are not believed to have been used at the F E W ,  but were analyzed for 

in unfiltered samples from 33 FEMP Type 1 wells. No organophosphorus pesticides were detected 

(Table E. 1-1). 
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E.1.4 GENERAL WATER OUALFTY 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 expressed as 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). 
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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 1011, 

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 (SI) 

(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 changes 

in 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 the subsurface near these areas. Alternatively, low pH. 

solutions that may have reacted with carbonate soil could result in higher 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 181 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 tyo areas at the 

F E W .  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 

(SI). 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.0-1). Chloride was detected at above-background concentrations a 
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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). 

3 

Plate E-68 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. 

4 

This 5 

is expected because brine solutions composed of sodium chloride were often used at the F E W .  6 

7 

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 in 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 

K-65 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 1 117, 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 2/3 (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. 
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E. 1.4.4 Fluoride 28 

Fluoride has a 95th percentile background concentration of 1.3 mg/L and background values that 

range from 0.2 to 1.3 mg/L (Table E.0-1). Fluoride was detected at above-background 

29 

30 

concentrations in the 1993 data set in 10 of 170 wells (6 percent) and had a maximum concentration 31 

of 6.8 mg/L (Table E.1-1). 32 

PGH\OUS-RIUMl-W-7\020.1994 1217p 

000068 

E. 1-48 



FElMP-OSRI-5 DRAFT FINAL 
October 31, 1994 

The maximum concentration of fluoride detected in the perched groundwater was from Well 1324 in 

the Plant 9 sump area (SI). Well 1117 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 

Well 1840 and 2.20 in Well 1167. One isolated above-background detection of 5.05 mg/L in 

Well 1785 was found south of Plant 2/3. 

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-grade piping. Potential major sources of perched groundwater 

contamination are shown in Figure E.0-1. 

0 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 Fable E.0-1). Nitrate was detected at above-background 

concentrations in the 1993 data set in 105 of 253 wells (42 percent) and had a maximum 

concentration of 2673 mg/L (Table E. 1-1). 

'Plate E49 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. 

Numerous plumes of elevated concentrations of nitrate are present across the site. The largest area of 

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 (this well is not shown on the map). 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. 
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High concentrations of nitrate were also 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 (9I), and near the coal pile runoff basin (18C). The maximum 

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). 

Elevated concentrations of nitrate detected in multiple adjacent wells suggest that plumes of nitrate 

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.1.4.6 @J 

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 F E W  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 rainwater/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.l-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 (SI) 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 6.68-6.99). Samples from isolated wells had pH measurements below 7 in the waste pit area @H 

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 
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(6.79 in Well 1149). Additional pH measurements below 7 in isolated wells were found in Well 1018 

@H 6.95) in the southwest comer of the site, Well 1173 @H 6.94) in the southeast comer 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 1,  

and near Plant 6 may be indicators of impact on the quality of the groundwater from site activities 

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 FEMP RI were taken in the field during sample collection and there is generally greater 
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10 

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 high degree of 

11 

12 

variability. For these reasons, pH may not be useful as an indicator of impact on the quality of the 13 

perched groundwater. 14 

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 mg/L and background values that 

range from 0.007 to 0.03 mg/L (Table E.0-1). 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. 
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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. 

t 

E. 1.4.8 PhosDhorus 

Phosphorus has a 95th percentile background concentration of 0.18 mg/L and background 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 121 of 165 wells (73 percent) and had a 

maximum concentration of 180 mg/L (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 2/3 

include the ore refinery plant (2A), metal dissolver building (2D), ore digestion activities in the hot 

raffinate building (3E), scrap recovery plant @A), 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. These data indicate 
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that phosphorus may not be useful as an indicator of impact on the quality of the perched 

groundwater. 

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 

1993 data set in 56 of 171 wells (33 percent) and had a maximum concentration of 6200 mg/L 

(Table E. 1 - 1). 

Plate E-72 is a contour map of sulfate concentrations in unfiltered perched groundwater. Potential 

major sources of perched groundwater contamination are shown in Figure E.0-1. 

Elevated concentrations of sulfate ranging up to a maximum concentration of 1287.0 mg/L 

(Well 1617) in the K-65 silo area were detected in the perched groundwater across the site. There 

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. 0 
Other 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 (PpoO7), 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 (138 mg/L in Well 1447) near the 

sewage treatment plant. 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 150.0 mg/L in Well 1444, respectively. 

Other detections of above-background concentrations of sulfate in the perched groundwater were in 

isolated wells across the site. 
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Elevated concentrations of sulfate detected in multiple adjacent wells suggest that plumes of sulfate 

contamination &e 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. Sulfate contamination may be a result of site activities involving 

the use of sulfuric acid. 

E. 1.4.10 Total Organic Carbon 

Total organic carbon (TOC) 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 mg/L (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 

Fable 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 1511 

(30.0 mg/L), and Well 1644 (33.0 mg/L), respectively. 

The maximum concentration (246 mg/L) of TOC was collected from Well 1785 just south of 

Plant 2/3, which is not presented on the isoconcentration map. One detection of TOC (39.9 mg/L in 

Well 1149) was at 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 (SI) 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 

wells across the site may also represent isolated contamination due to site activities, or may simply 

represent naturally occurring variability in the background concentration. 
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E. 1.4.11 Total Orpanic Halogens 1 

Total organic halogens FOX) measure the concentration of all halogenated organic compounds in the 
perched groundwater. 9 

8 

10 

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. a 
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- 

ground (77.400 mg/L in Well 1840). Elevated concentrations of TOX were also detected in multiple 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

ZL 

23 

adjacent wells in the waste pit area, near Plant 2/3, and near the oil burnerlgraphite burner pad 

(10D). The maximum concentrations in these areas were 0.734 mg/L in Well 1031, 68.6 mg/L in 

Well 1208, and 1.300 mg/L in Well 1287, respectively. 
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TOX was detected at above-background concentrations in isolated wells in the fire training area 

(0.450 mg/L in Well 11229); the Plant 9 sump (SI) (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 
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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 burnedgraphite burner, leakage of sumps 

\ and below-grade piping, and spills. 

E. 1.4.12 Total Organic Nitrogen 

Total organic nitrogen (TON) measures the concentration of all nitrogen in the tri-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 mg/L 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 mg/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.OOO 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. 
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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. 

TKN has a 95th percentile background concentration of 4.34 mg/L and background values that range 

from 0.178 to 4.34 mg/L (Table E.0-1). TKN was detected at above-background concentrations 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 mg/L) near the Plant 9 sump (91), in 

Well 1149 (7.270 mg/L) at Plant 6, and in Well 11085 (4.61 mgL) east of the South Field. 0 
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 F E W ,  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. 
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E.2.0 GREAT MIAMI AQUIFER 

E.2.1 RADIOLOGICAL PARAMETERS 

E.2.1.1 Uranium isotoDes 

Plates E-77 through E-78, E-85 through E-86, E-87 through E-88, and E-89 through E-90 are 

isoconcentration maps of uranium (total uranium, uranium-238, -234, and -235/236, respectively) in 

Type 2 and Type 3, and Type 4 wells. The maps are based on results from unfiltered samples from 

the 1993 data set. In natural uranium, uranium-238 accounts for about 99.3 weight percent of the 

total uranium. In depleted uranium, the uranium-238 concentration is even greater. In natural 

uranium, the uranium-234 activity is approximately equal to that of the uranium-238. Because most 

of the material processed at the FEMP contained either natural or depleted uranium, the isoconcentra- 

tion maps for uranium-238 and -234 should be relatively consistent with that of total uranium. A 

comparison of the isoconcentration maps for uranium-238, -234, and total uranium shows this to be 

true. For a discussion of total uranium, see Section 4.8.1. 

In natural uranium, uranium-235 has an activity approximately 1/20 that of uranium-238. This lower 

activity concentration makes the uranium-235 more difficult to detect and quantify. A comparison of 

the isoconcentration 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; however, due to its lower relative concentration, the areal extent of the uranium-235 

appears to be smaller. Because 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. . 

Thorium-230 

Thorium-230 (Th-230) behaves chemically like thorium-232 and -228, but it is otherwise unrelated to 

these isotopes. Thorium-230 is a progeny of uranium-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. 
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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 E.0-2). 

Plate E-91 is an isoconcentration map of thorium-230 concentrations in unfiltered groundwater 

samples from Type 2 wells. Thorium-230 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 

2.85 pCi/L (Table E.2-1). These concentrations are comparable to the maximum background value 

of 2.5 pCi/L. Thorium-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). 

Thorium-230 was detected at a higher maximum concentration in the Type 2 than in the Type 3 and 4 

wells. As is typical of most radiological and inorganic parameters at the F E W ,  thorium-230 was 

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

Elevated concentrations of thorium-230 greater than two times background were detected in unfiltered 

samples from isolated Type 2 wells in a few areas. Thorium-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. Thorium-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. Thorium-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 thorium-230 greater than three times background in filtered 

samples from Type 2 wells. Thorium-230 was detected in filtered samples in Well 21033 (1.6 pCi/L) 

in South Plume A. Thorium-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 thorium-230 concentrations (Well 2553 and Well 2129, 

2.0 and 1.3 pCi/L, respectively). 

Three isolated wells had thorium-230 concentrations greater than three times background in filtered 

samples from Type 3 and Type 4 wells. Thorium-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. 
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Elevated concentrations of thorium-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 

relatively few isolated detections above background, thorium-230 is not considered a major 

contaminant at the FEMP. 

Radium-226 

Radium-226 (Ra-226) behaves chemically like radium-228 but is otherwise unrelated to it. 

Radium-226 is a progeny of uranium-238 and is found at the FEMP as a constituent in r a f i a t e  that 

remains after the extraction of uranium. Radium-226 also occurs naturally in the Great Miami 

Aquifer. 

Radium-226 in unfiltered samples has a 95th percentile background value of 1.5 pCi/L and 

background values that range from 0.071 to 2.0 pCi/L. Radium-226 in filtered samples has a 

95th percentile background value of 1.9 pCi/L and background values that range from 0.20 to 

2.0 pCi/L (Table E.0-2). 

' Plate E-92 is an isoconcentration map of radium-226 concentrations in unfiltered groundwater samples 

from Type 2 wells. Radium-226 was detected in unfiltered samples from Type 2 wells at above- 

background concentrations in 12 of 158 wells (8 percent) and had a maximum concentration of 

14.9 pCi/L (Table E.2-1). Radium-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). 

Radium-226 was detected at a higher maximum concentration in the Type 2 wells than in the Types 3 

and 4 wells. As is typical of most radiological and inorganic parameters at the FEMP, radium-226 

was detected less frequently and at lower concentrations in filtered samples than in unfiltered samples. 
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Elevated concentrations of radium-226 greater than three times background were detected in Unfiltered 

samples from two isolated Type 2 wells; in Well 2108 (12.3 pCi/L) in the waste storage area B plume 

and Well 2390 (14.9 pCi/L) in South Plume B. In the unfiltered samples, radium-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. 
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There was only one isolated detection of radium-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 

activity concentration value of 4.1 pCi/L. Radium-226 was not detected above two times background 

in filtered samples from Type 3 and Type 4 wells. 

Elevated concentrations of radium-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. Radium-226 is not considered a major contaminant at the F E W .  

E.2.1.2 Thorium Decav Series 

Total Thorium 

Isoconcentration maps of total thorium concentrations in unfiltered and filtered groundwater samples 

from Type 2 wells are 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, respectively 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, thorium-232, -230, and -228. Thorium-230 and -228 have very 

high activities (rates of radioactive decay) relative to thorium-232. Total thorium is largely a 

measurement of thorium-232 (plate E-93), because thorium-230 and -228 are only a small weight 

fraction of total thorium anywhere at the FEMP. Discrepancies between the total thorium maps 

(Plates E-94, E-95, E-96, and E-97) and the thorium-232 map (Plate E-93) result from differences in 

the detection limits for each analysis and differences in the number of wells sampled for each 

analysis. 

Thorium-232 

Thorium-232 (Th-232) occurs naturally in the environment and also entered the site as material to be 

processed, but it is not a decay product of either the uranium-238 or actinium decay series. 

Thorium-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. Thorium-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). 
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Plate E-93 is a contour map of thorium-232 activity concentrations in unfiltered groundwater samples 

background concentrations in 13 of 158 wells (8 percent) and had a maximum concentration of 

2.7 pCi/L (Table E.2-1). Thorium-232 was detected in unfiltered samples from Types 3 and 4 wells 

1 

@ from Type 2 wells. Thorium-232 was detected in unfiltered samples from Type 2 wells at above- 2 

3 

4 

at above-background concentrations less frequently than Type 2 wells (Table E.2-2 and E.2-3). 

Thorium-232 was detected at a higher maximum concentration in the Type 2 wells than in the 

Types 3 and 4 wells. As is typical of most radiological and inorganic parameters at the F E W ,  

thorium-232 was detected less frequently and at lower concentrations in filtered samples than in 

unfiltered samples. 

Elevated concentrations of thorium-232 greater than 1 pCi/L were detected in unfiltered samples from 

isolated Type 2 wells in a few areas. thorium-232 was detected in Well 2024 (1.2 pCi/L) in the 

waste storage area A plume; Well 2045 (1.1 pCi/L) in South Plume A; Wells 2065 and 2551 (1.8 and 

2.7 pCi/L, respectively) in South Plume B; and Well 2558 (1.3 pCi/L) in South Plume C. 

Wells 2091 and 2395 (1.2 and 1.6 pCi/L, respectively) also had elevated concentrations of 

thorium-232 greater than 1 pCi/L. These wells are not associated with a‘known contaminant plume 

and may be attributable to natural background variability. Thorium-232 was also detected in 

Well 4091 (2.4 pCi/L) at elevated concentrations. 0 
There were three isolated detections of thorium-232 greater than 1 pCi/L in filtered samples from 

Type 2 wells. Thorium-232 was detected in filtered samples from Well 2024 (1.2 pCi/L) in the waste 

storage area A plume; Well 2551 (2.7 pCi/L) in South Plume B; and Well 2558 (1.3 pCi/L) in South 

Plume C. Thorium-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 with a known contaminant plume. 

Elevated concentrations of thorium-232 in unfiltered and filtered samples were detected in Type 2 and 

Type 4 wells; however, detections were isolated and only a few were greater than 1.0 pCi/L. 

Detections less than 1.0 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, thorium-232 is not 

considered a major contaminant at the FEMP. 
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Radium-228 

Radium-228 (Ra-228) behaves chemically like radium-226 but is otherwise unrelated to it. 

Radium-228 is a progeny of thorium-232 and as such can be found at the FEMP as a constituent in 

raffinate that remains after the extraction of thorium-232 or as an ingrowth from thorium-232. 

Radium-228 occurs naturally in the Great Miami Aquifer. 

Radium-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). Radium-228 was not detected in 

filtered background samples; consequently, any detection of radium-228 is considered an above- 

background detection. 

Plate E-98 is a contour map of radium-228 activity concentrations in unfiltered groundwater samples 

from Type 2 wells. Radium-228 was detected in unfiltered samples from Type 2 wells at 

above-background concentrations in 8 of 158 wells (5 percent) and had a maximum concentration of 

5.3 pCiL (Table E.2-1). Radium-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, radium-228 was detected at a higher maximum concentration in the Type 2 wells than in 

the Type 3. Radium-228 was not detected above-background in the Type 4 wells. As is typical of 

most radiological and inorganic parameters at the F E W ,  radium-228 was detected less frequently and 

at lower concentrations in filtered samples than in unfiltered samples. 

Elevated concentrations of radium-228 greater than two times background were not detected in 

unfiltered samples from Type 2 wells. Radium-228 was detected at concentrations greater than 

5 pCiL in unfiltered samples in Well 3094 (7.1 pCi/L) in South Plume C. Radium-228 was not 

detected in elevated concentrations in other unfiltered samples from Type 3 wells. 

There was one isolated detection of radium-228 at an elevated concentration in filtered samples from 

Type 2 wells. Radium-228 was detected in Well 2393 (5.0 pCiL in the PRRS plume). Radium-228 

was not detected in elevated concentrations in filtered samples from Type 3 and Type 4 wells. 

Elevated concentrations of radium-228 were detected in filtered samples from Type 2 wells and 

unfiltered samples from Type 3 wells; however, these were isolated detections and radium-228 is not 

considered a major contaminant at the FEMP. 
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Thorium-228 

Thorium-228 (thorium-228) is a progeny of thorium-232 and as such can be found at the FEMP as a 

constituent in raffinate that remains after the extraction of thorium-232. Thorium-228 occurs 

naturally in the Great Miami Aquifer. 

@ 

Thorium-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; thorium-228 in filtered samples was 

determined to have a 95th percentile background value of 0.4 pCi/L 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 thorium-228 activity concentrations in unfiltered groundwater samples 

from Type 2 wells. Thorium-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 pCi/L (Table E.2-1). This is lower than the maximum background value of 2.9 pCi/L. 

Thorium-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). Thorium-228 was not 
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detected above background in Type 4 wells. Thorium-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 

17 @ 
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inorganic parameters at the F E W ,  thorium-228 was generally detected less frequently and at lower 19 

concentrations in filtered samples than in unfiltered samples. m 

21 

Elevated concentrations of thorium-228 greater than two times background were detected in unfiltered 22 

samples from isolated Type 2 wells in a few areas. Thorium-228 was detected in Well 2033 

(1.7 pCi/L) in the waste storage area B plume and in Well 2065 (1.7 pCi/L) in South Plume B. 

Thorium-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 thorium-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 concentrations of thorium-228 were not detected in the unfiltered samples from Type 3 

wells. 
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There were several isolated detections of thorium-228 greater than twice background in filtered 

samples from Type 2 wells. Thorium-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, thorium-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. 

Thorium-228 was detected in four wells at concentrations greater than 1 pCi/L in filtered samples 

from Type 3 wells: Well 3678 (1.2 pCi/L) 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. 

Elevated concentrations of thorium-228 in unfiltered and filtered samples were detected in Type 2 and 

Type 3 wells; detections were isolated and many were below the maximum background values. 

Considering the low solubility of thorium (see Section 4.8.1) and the relatively few isolated detections 

greater than two times background, thorium-228 is not a major contaminant at the FEMP. 

E.2.1.3 Fission Products 

Strontium-90 

Strontium-90 (Sr-90) is a fission product created through the nuclear fission of uranium-235. 

Strontium-90 does not occur in nature and its presence in the environment is due to human activities. 

Strontium-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. 

Strontium-90 in unfiltered samples has a 95th percentile background value of 0.65 pCi/L and 

background values that range from 0.65 to 4.8 pCi/L (Table E.0-2). Strontium-90 was not detected 

in filtered background samples; consequently any detection of strontium-90 is considered an above- 

background detection. 

Plate E-100 is a contour map of strontium-90 activity concentrations in unfiltered groundwater 

samples from Type 2 wells. Strontium-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). Strontium-90 was detected in unfiltered samples from Types 3 and 4 wells 
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at above-background concentrations less frequently than Type 2 wells (Tables E.2-2 and E.2-3). 

Strontium-90 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, strontium-90 

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

Elevated concentrations of strontium-90 greater than two times background were detected in unfiltered 

samples from isolated Type 2 wells in a few areas. Strontium-90 was detected in several wells in the 

waste storage area A plume. The maximum detection in the unfiltered Type 2 wells was in the waste 

storage area A plume in Well 2649 (7.6 pCi/L). Strontium-90 was also detected in three wells in the 

South Plume B: Wells 2899, 2128, and 2554 at activity concentrations of 1.40, 17.40, and 

5.0 pCi/L, respectively. Strontium-90 was detected at concentrations greater than two times 

background in unfiltered samples from one Type 3 well (Well 3106, 2.10 pCi/L). Many of these 

results are comparable with the maximum background value of 4.8 pCi/L. 

Strontium-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. Strontium-90 was detected at elevated concentrations in filtered samples 

from Type 4 Well 41066 (2.5 pCi/L) but not detected in filtered samples from Type 3 wells. 

Isolated detections of elevated concentrations of strontium-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, strontium-90 is not considered a major contaminant at the FEMP. 
I 

Technetium-99 

Technetium-99 (Tc-99) is a fission product created in the nuclear fission of uranium-235. It does not 

occur in nature and its presence in the environment is due to human activities. Technetium-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 FEW as a contaminant in reactor uranium that 

was sent to the FEMP for recovery. Technetium-99 is a byproduct in the raffinates that remained at 

the FEMP after uranium was extracted in the refining process. 
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Technetium-99 in unfiltered samples has a 95th percentile background value of 22 pCi/L and 32 

@ background values that range from 22 to 26 pCi/L (Table E.0-2). Technetium-99 was not detected in 33 
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filtered background samples; consequently, any detection of technetium-99 is considered an above- 

background detection. 

Plate E-101 is a contour map of technetium-99 activity concentrations in unfiltered groundwater 

samples from Type 2 wells. Technetium-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 (Table E.2-1). Technetium-99 was detected in unfiltered samples from Type 3 wells at 

above-background concentrations less frequently than Type 2 wells (Table E.2-2 and E.2-3). 

Technetium-99 was not detected in Type 4 wells. Technetium-99 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, technetium-99 was detected less frequently and at lower 

concentrations in filtered samples than in unfiltered samples. 

Elevated concentrations of technetium-99 were detected in unfiltered samples from Type 2 wells, but 

are limited to a small area below the waste pits. Detections as high as 2110 pCi/L (Well 2019) were 

measured in groundwater in the waste storage area A plume. Other above-background detections of 

technetium-99 were measured but none were greater than two times background. Technetium-99 was 

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 technetium-99 greater than 50 pCi/L in filtered samples from Type 2 

wells was detected in Well 2643 (204 pCi/L). There were no detections greater than 50 pCi/L in 

filtered samples from Type 3 wells. 

Elevated concentrations of technetium-99 were detected in the Great Miami Aquifer below the waste 

storage area in unfiltered groundwater samples from Type 2 wells; elevated concentrations in this area 

are part of the waste storage area A plume. Isolated detections of technetium-99 at above-background 

concentrations were also detected in South Plume B. Elevated concentrations are due to past site 

activities. 

Cesium-1 37 

Like strontium-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. 
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Cesium-137 in unfiltered samples has a 95th percentile background value of 5.8 pCi/L and 

background values that range from 5.8 to 6.7 pCi/L (Table E:0-2). Cesium-137 was not detected in 

filtered background samples; consequently, any detection of cesium-137 is considered an above- 

background detection. 

Cesium-137 was detected in unfiltered samples from Type 2 wells at above-background concentrations 

in 1 of 137 wells (Table E.2-1). Cesium-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 in an unfiltered 

sample. Considering the few isolated detection, cesium-137 is not considered a major contaminant at 

the FEMP. 

Ruthenium- 106 

Like strontium-90 and cesium-137, ruthenium-106 (Ru-106) is a by-product of fission and is present 

in the raffinates that remain at the FEMP after uranium was extracted in the refining process. 

Ruthenium-106 is a fission product created in controlled nuclear fission when uranium-235 isotopes 

split; as such it does not occur in nature and its presence in the environment is due to human 

activities. Ruthenium-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. 

Ruthenium-106 was not detected in samples collected to determine its background value and the 

background concentration term for ruthenium-106 is assumed to be zero. In the 1993 data set, 

ruthenium-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 (Pu) under the RVFS program. 

The tables of plutonium-238 and plutonium-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). 
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Plutonium-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 2051 (1.0 pCi/L), Well 3070 (0.6 pCi/L), and Well 3398 

(0.6 pCi/L). Plutonium was not detected in Type 4 wells. 

Plutonium-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). Neptunium-237 in filtered 

samples has a 95th percentile background value of 0.12 pCi/L determined from one sample. 

Neptunium-237 was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in 1 of 123 wells (< 1 percent). Neptunium-237 was also detected in filtered samples 

from Type 2 wells at above-background concentrations in 2 of 51 wells (4 percent). Neptunium-237 

was detected less frequently in Type 3 wells and was not detected in Type 4 wells. 

One isolated well had a detection of neptunium-237 above background in unfiltered samples from 

Type 2 wells. Well 2945 had a detected concentration of 0.7963 pCi/L. This is comparable to the 

maximum background value of 0.62 pCi/L. Neptunium-237 was not detected in Type 3 and Type 4 

unfiltered samples. 

Two isolated detections of neptunium-237 were detected at concentrations above-background in 

Type 2 Wells 2032 and 2106 (0.7383 and 2.5 pCi/L) from filtered samples. Neptunium-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 neptunium-237 in unfiltered and filtered samples were detected in Type 2 

a d  Type 3 wells; however, these were isolated detections and neptunium-237 is not considered a 

major contaminant at the FEMP. 
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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. 

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 above-background 

concentrations in 33 of 133 wells (25 percent) and had a maximum concentration of 92 mg/L 

(Table E.2-1). Aluminum 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). 

Aluminum was detected at a higher maximum concentration in the Type 4 wells than the Type 3 

wells. 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. 

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 

ailurninurn 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 (EM 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. Concentra- 

tions above background were detected in Ntered 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 

4 times background. One detection in Well 3899 (1.440 mg/L) northeast of the PRRS is above 

8 times background. 
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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 

of the PRRS. In filtered samples, aluminum was rarely detected, and then only slightly above 

background, indicating that aluminum is not a major dissolved contaminant at the FEMP. 

E.2.2.2 Antimonv 

Antimony was not detected in filtered and unfiltered samples collected to determine background; 

consequently, any detection of antimony is potentially an above-background value (Table E.0-2). 

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 133 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 77 unfiltered samples from Type 3 Well 3128 near the 

PRRS (Table E.2-2). Antimony was not detected in 21 unfiltered samples from Type 4 wells 

(Table E.2-3). 

Antimony was detected in filtered samples from Type 2 wells at above-background concentrations in 

one of 135 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 20 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 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

- 
18 

19 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

000145 
PGH\OUS-RIUMl-94-7\Octobcr 20, 1994 10:35am E.2-14 



i F  6 1 6 1  
FEMP-OSRI-5 DRAFT FINAL 

October 31, 1994 

has a 95th percentile background concentration of 0.26 mg/L and background values that range from 

0.002 to 0.55 mg/L. 

Plate E-104 is a contour map of arsenic concentrations in unfiltered groundwater samples from 

Type 2 wells. Arsenic was detected in unfiltered samples from Type 2 wells at above-background 

concentrations in nine of 134 wells (7 percent) and had a maximum concentration of 0.35 mg/L 

(Table E.2-1). The majority of these detections, including the maximum concentration, were found in 

multiple adjacent wells in South Plume B. Arsenic was detected at above-background concentrations 

in unfiltered samples from three of 78 Type 3 wells (Table E.2-2). There were no detections of 

arsenic at above-background concentrations in 22 Type 4 wells (Table E.2-3). The maximum 

concentration in the Type 3 wells was 0.234 mg/L in South Plume B. 

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. The 

concentrations ranged from approximately background 0.029 mg/L in Well 3066 to 0.148 mg/L in 

Well 3679, a concentration greater than five times background. Due to their location upgradient of 

the site, the elevated concentrations of arsenic are more 1ikely)due to variability in naturally occurring 

arsenic concentrations than to site activities. 0 
One detection of arsenic in an unfiltered sample from a Type 3 well was also greater than five times 

background; however, the data from this well (3009) are not considered indicative of Great Miami 

Aquifer conditions. 

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). 

E.2.2.4 Barium 
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Barium in unfiltered samples has a 95th percentile background concentration of 0.768 mg/L and 32 

background values that range from 0.0368 to 0.768 mg/L (Table E.0-2). Barium in filtered samples 33 
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has a 95th percentile background concentration of 0.669 mg/L and background values that range from 

0.021 to 0.82 mg/L. 

Plate E-105 is a contour map of barium concentrations in unfiltered groundwater samples from 

Type 2 wells. Barium was detected in unfiltered samples from Type 2 wells at above-background 

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 (EM 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 147 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 barium in filtered and unfiltered 

samples of groundwater from the Great Miami Aquifer suggest that barium is only a major 

groundwater contaminant in the area of the PRRS, a known source of barium (ERM 1992). 

E.2.2.5 Beryllium 

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-106 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 78 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 
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Aquifer conditions. Beryllium was not detected in unfiltered samples-from Type 4 wells a (Table E.2-3). 

Elevated concentrations of beryllium were not detected in filtered samples from Type 2 or Type 4 

wells. Beryllium was detected in filtered samples from Type 3 wells at above-background 

concentrations in 1 of 75 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. 

Elevated concentrations of beryllium were detected in filtered and unfiltered samples only from 

Wells 2128 and 3128 in the vicinity of the PRRS plume. The absence of elevated detections of 

beryllium 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 above-background 

concentrations in 5 of 134 wells and had-a maximum concentration of 0.046 mg/L in Well 2420 

(Table E.2-1). The detection of cadmium of 0.127 mg/L in Well 2754 presented on the isoconcentra- 

tion 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 3 of 77 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 
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Cadmium was detected in filtered samples from Type 2 wells at above-background concentrations in 8 30 

of 147 wells and had a maximum concentration of 0.033 mg/L in Well 2420 east of the production 31 

area. The detection of cadmium of 0.0345 mg/L in Well 2754 in the far northeast of the site is not 32 

considered indicative of Great Miami Aquifer conditions, and although presented on the 33 
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isoconcentration map, was not included in the data statistics. Cadmium was detected in filtered 

samples from Type 3 wells at above-background concentrations in 2 of 80 wells with a maximum 

concentration of 0.203 mg/L in Well 3128 in the PRRS area. There 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 F E W .  

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 134 wells (19 percent) and had a maximum concentration of 411 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 78 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 22 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) 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 

34 of 147 wells (23 percent) and had a maximum concentration of 334 mg/L in Well 2388 in the 
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Plant 6 plume. One area of elevated calcium concentrations is apparent in the Plant 6 plume on the 

isoconcentration 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 

calcium is in South Plume A. 

@ 

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 Waste Storage 

Area A Plume. Calcium was detected in filtered samples from Type 4 wells at above-background 

concentrations in 3 of 22 wells (14 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 (248.0 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 mgL and 

background values that range from 0.0067 to 0.021 1 mg/L (Table E.0-2). Chromium in filtered 

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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Chromium was detected in unfiltered samples from Type 3 wells at above-background concentrations 

in 2 of 78 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 

Type 4 wells at above-background concentrations in 2 of 22 wells (9 percent) and had concentrations 

of 0.024 mg/L in Well 4125 in the PRRS plume and 0.142 mg/L in Well 41066 in the waste storage 

area A plume (Table E.2-3). The elevated detection of chromium in Well 3009 (0.262 mg/L) is not 

considered indicative of Great Miami Aquifer conditions and was not included in the data statistics. 

Chromium was detected in filtered samples from Type 2 wells at above-background concentrations in 

11 of 147 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 

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 in Type 4 wells was detected in filtered samples in one well at background (Well 4023 

northeast of the site) and 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 

(EM 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. 

Plate E-1 11 is a contour map of cobalt concentrations in unfiltered groundwater samples from Type 2 

wells. Cobalt was detected in unfiltered samples from Type 2 wells at above-background 
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concentrations in 6 of 133 wells (5 percent) and had a maximum concentration of 0.168 mg/L in 

Well 2548 in South Plume B (Table E.2-1). This detection was one of three in South Plume B; 

however, these three elevated concentrations were also within the PRRS plume. There were no 

detections within South Plume B which were not in the PRRS plume, indicating that the 

contamination may be attributable to the PRRS area. 

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 B. One high detection of 0.305 mg/L in Well 2754 is not considered indicative of Great 

Miami River Aquifer conditions and although presented on the isoconcentration map, is not included 

in the data statistics. 

Cobalt was detected in unfiltered samples from Type 3 wells at above-background concentrations in 

3 of 78 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 

are only slightly above background are within the waste storage area A plume. Cobalt was not 

detected in unfiltered samples from Type 4 wells at above-background concentrations (Table E.2-3). 

The elevated detections of cobalt in Wells 3009 (0.262 mg/L), 4013 (0.0129 mg/L), and 41240 

(0.0694 mg/L) presented on the isoconcentration map are not considered indicative of Great Miami 

Aquifer conditions and were not included in the data statistics. 

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 

Well 2423 just northeast of the waste storage area A plume. 

Cobalt was detected in filtered samples from Type 3 wells in 4 of 75 wells (5 percent) with a 

maximum concentration of 0.516 mg/L in Well 3128 in South Plume B. This well is also in the 

PRRS Plume. No other detections were within the South Plume B. Two elevated detections were 

within the Plant 6 Plume and one elevated detection of 0.007 mg/L was almost 1600 feet east of 

South Plume B. The single elevated concentration of cobalt detected in filtered samples from Type 4 

wells was a concentration 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. 
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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 

may 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 F E W ,  but elevated 

concentrations in the PRRS plume may be associated with the PRRS. 

E.2.2.10 Copper 

Copper in unfiltered samples has a 95th percentile background concentration of 0.0354 mg/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-1 12 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 concentra- 

tions in 2 of 147 wells (14 percent) (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 3128 in South Plume B (Table E'?-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 as a source of copper (ERM 1992). Copper was not detected in filtered samples from Type 4 

wells at above-background concentrations (Table E.2-3). 

An elevated detection of copper found in a filtered sample from Well 3009 (0.318 mg/L) 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 2 wells at above-background concentrations in 6 

of 134 (4 percent) 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 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

18 

19 

20 

21 

22 

27 

20 

25 

26 

n 

28 

29 

30 

31 



FEMP-OSRI-5 DRAFT FINAL 
October 3 1, 1994 

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. 

An elevated detection of copper found in an unfiltered sample from Well 2754 (0.726 mg/L) 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 78 wells with concentrations of 0.06 mg/L in Well 3689 and 0.190 in Well 3128. 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 (ERM 1992). Copper was 

not detected in unfiltered samples from Type 4 wells. 

Since there was only one elevated concentration of copper in the groundwater which was within the 

site boundaries and not attributable to the PRRS plume, the data does not suggest that copper is a 

major contaminant at the FEW. 0 
E.2.2.11 Cvanide 

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

consequently, any detection of cyanide is potentially an above-background value (Table E.0-2). 

Plate E-113 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 137 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. 

Cyanide was detected in an unfiltered sample from a Type 3 well (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 included in the data statistics (Table E.2-2). Cyanide 

was not detected in unfiltered samples from Type 4 wells at above-background concentrations 

(Table E.2-3). 
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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 are not included in the data statistics (Table E.2-2). Cyanide was not detected 

in filtered samples from Type 4 wells (Table E.2-3). 

Because cyanide was not detected 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 

F E W .  

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-1 14 is a contour map of iron concentrations in unfiltered groundwater samples from Type 2 

wells. Plate E-1 15 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 of 134 wells (16 percent) with a maximum concentration of 913 mg/L in Well 2548 in South 

Plume B (Table E.2-1). The highest concentrations of iron were found in South Plume B, where 

concentration data indicate a plume due to the PRRS (ERM 1992). A second area of elevated iron 

concentrations is located in the waste storage area A plume. Two elevated detections of iron were 

found in South Plume A (Well 2047, 13.8 mg/L and Well 2944, 15.1 mg/L). One isolated above- 

background detection of iron (10.6 mg/L in Well 2094) is in South Plume C and another (8.52 mg/L 

in Well 2679) is located north and upgradient of the waste storage area A plume. The elevated 
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detection of iron in Well 2754 (61 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. 0 
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 mg/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 

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 (Table 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. One 

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 

area B plume (6.39 mg/L in Well 3008 and 21.8 mg/L in Well 3018). One isolated detection of 

elevated iron concentration was within the PRRS plume (46.1 mg/L in Well 3689). 

Iron was detected in filtered samples from Type 3 wells at above-background concentrations in 11 of 

80 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 4 of 22 wells (18 percent) and had a maximum 

concentration of 15.9 mg/L in Well 41066 in the waste storage area A plume. 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. 

0 

The large area of elevated concentrations of iron found in both filtered and unfiltered data from 

Types 3 and 4 wells in the waste storage area A plume and upgradient of this plume may represent 

water with a high iron concentration flowing out of the Shandon Trough. The higher 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 concentrations which are due to past site activities at the FEMP; 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. 
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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 

(ERM 1992). 

E.2.2.13 Lead 
Lead in unfiltered samples has a 95th percentile background concentration of 0.002 mg/L. Back- 

ground 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 unfiltered groundwater samples from Type 2 

wells. Plate E-1 17 is a contour map of lead concentrations in unfiltered groundwater samples from 

Types 3 and 4 wells. Lead was detected in unfiltered samples from Type 2 wells at above- 

background concentrations in 29 of 134 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 14 of 

78 wells (18 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 4 of 22 wells (6 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). 

Lead was detected in filtered samples from Type 2 wells at above-background concentrations in 3 of 

147 wells (2 percent) and had a maximum concentration of 0.0132 mg/L in Well 2900 in South 

Plume B. The other two isolated detections above background were only slightly elevated and were 

found in the Plant 6 Plume and east of the waste storage area B plume. 

Lead was detected in filtered samples from Type 3 wells at above-background concentrations in 2 of 

80 wells (2 percent) and had a maximum concentration of 0.3 mg/L in Well 3128 in South Plume B. 

The other well with an elevated concentration of lead was Well 3070 east of South Plume B 
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(0.065 mg/L). An elevated detection of lead in a filtered sample from Well 3009 (0.075 mg/L) is not 

considered indicative of Great Miami Aquifer conditions and was not included in the data statistics. 

Lead was detected in filtered samples from Type 4 wells at above-background concentrations in 1 of 

22 wells with a concentration of 0.0132 mg/L in Well 41066 in the waste storage area A plume. 

1 e 2 

3 

4 

5 

6 

The elevated concentrations of lead in filtered and unfiltered samples of groundwater from Type 2, 3, 7 

and 4 wells were isolated and do not indicate that site activities have had a major impact on lead 8 

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. 

0 Plate E-1 18 is a contour map of magnesium concentrations in unfiltered groundwater samples from 

Type 2 wells. Plate E-1 19 is a contour map of magnesium concentrations in unfiltered groundwater 

samples from Types 3 and 4 wells. 

Magnesium was detected in unfiltered samples from Type 2 wells at above-background concentrations 

in 29 of 134 wells (22 percent) and had a maximum concentration of 507 mg/L in Well 2548. The 

highest concentration of magnesium was 507 mg/L in Well 2548, which is located within the PRRS 

plume (Plate E-1 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 unfiltered samples from Type 3 wells at above-background concentrations 

in 10 of 78 wells (13 percent) and had a maximum concentration of 76.6 mg/L in Well 3027,in the 

waste storage area A plume (Table E.2-2). Magnesium was detected in unfiltered samples from 
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Type 4 wells at above-background concentrations in 4 of 22 wells (18 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 

24 of 147 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 
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8 of 81 wells and had a maximum concentration of 75.4 mg/L. A large area of elevated concentra- 

tions 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 

4 of 22 wells and had a maximum concentration of 55.7 mg/L in Well 4426 in the Plant 6 plume. 

The large area of elevated concentrations of magnesium found in both filtered and unfiltered data 

from Types 3 and 4 wells in the waste storage area A plume and upgradient of this plume may 

represent water with a high magnesium concentration flowing out of the Shandon Trough. The higher 

concentrations in the Operable Unit 1 waste pit area and Operable Unit 2 solid waste landfill may 

represent the same area of high magnesium concentrations as is presented in these areas in the Type 2 

well data. These data may indicate elevated magnesium concentrations which are due to past site 

activities at the FEW; however, the extent and pattern of high magnesium 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. 
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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 

Miami Aquifer in isolated areas. A plume of higher concentrations of magnesium is present over the 

PRRS, suggesting that site activities there may have also affected magnesium concentrations in the 

Great Miami Aquifer. 

E.2.2.15 Manganese 

Manganese in unfiltered samples has a 95th percentile background concentration of 0.904 mg/L and 

background values that range from 0.0043 to 0.904 mg/L (Table E.0-2). Manganese in filtered 

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. 

Plate E-120 is a contour map of manganese concentrations in unfiltered groundwater samples from 

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. 

Manganese was detected in Unfiltered samples from Type 2 wells at above-background concentrations 

in 11 of 134 wells (8 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 

manganese were detected in South Plume B; however, all elevated detections in South Plume B were 

also within the PRRS plume, a known source of manganese (ERM 1992). Elevated concentrations of 

manganese were detected in two adjacent wells in the Plant 6 plume (1.080 mg/L in Well 2388 and 

2.660 mg/L in Well 2064). The elevated detection of manganese in Well 2754 (12.40 mg/L) 

presented on the isoconcentration map is not considered indicative of Great Miami Aquifer 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 78 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 22 wells (9 percent) with concentrations of 
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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. 

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. There 

were also isolated detections in the Plant 6 plume and the waste storage area A plume. The elevated 

detection of manganese in Well 2754 (1.420 mg/L) is not considered indicative of Great Miami 

Aquifer conditions and was not included in the data statistics. 

Manganese was detected in filtered samples from Type 3 wells at above-background concentrations in 

2 of 80 wells with concentrations of 1.65 mg/L in Well 3027 and 0.795 mg/L in Well 3821 in the 

waste storage area A plume. Manganese was detected in filtered samples from Type 4 wells at 

above-background concentrations in 2 of 22 wells (9 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. 

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 

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. However, these 

concentrations are less than three times background and may only represent the variability of 

background. 

E.2.2.16 Mercury 

Mercury was not detected in unfiltered samples collected to determine background; cons'equently, any 

detection of mercury is potentially an above-background value Fable E.0-2). Mercury in filtered 

samples has a 95th percentile background concentration of 0.0004 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. 
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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 137 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 78 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 22 Type 4 wells at a concentration of 0.0002 mg/L in Well 4125 

(Table E.2-3). 

Mercury was not detected at above-background concentrations in filtered samples from Type 2 wells. 

Mercury was detected in two filtered samples from Type 3 wells at an above-background concentra- 

tion of 0.0052 mg/L in Well 3128 (Table E.2-2), 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 at above-background 

concentrations in filtered samples from Type 4 wells. 

0 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. 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. 

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 mg/L and background 

values that ranged from 0.004 to 0.04 mg/L (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 mg/L 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 e 
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area B plume (0.007 mg/L in Well 2935) and one isolated detection was found in the Plant 6 plume 

(0.014 mg/L 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 at above-background 

concentrations in filtered samples from Types 3 or 4 wells (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 O C C U K ~ ~  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 F E W .  

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. 

Plate E-122 is a contour map of nickel concentrations in unliltered groundwater samples from Type 2 

wells. Nickel was detected in unfiltered samples from Type 2 wells at above-background concentra- 

tions in 5 of 134 wells (4 percent) with the highest concentrations in South Plume B (Table E.2-1). 

The maximum concentration in this area was 0.621 mg/L in Well 2624. Other elevated concentra- 

tions were found only in isolated wells and only at concentrations slightly above background. An 

elevated concentration in Well 2754 (3.93 mg/L) presented on the isoconcentration 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). An elevated concentration in Well 3009 
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(0.131 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 22 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). 

0 

Nickel was detected in filtered samples from Type 2 wells at above-background concentrations in 9 of 

147 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. A 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. 

The elevated concentrations of nickel detected in filtered and unfiltered samples in South Plume B 

were within the PRRS plume. The data indicate that the elevated concentrations are due to activities 

of the PRRS (ERM 1992). Other elevated concentrations of nickel are isolated and only slightly 

above background, suggesting that nickel is not a major contaminant at the FEW.  

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 mg/L (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. 
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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 99 of 134 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 South 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 52 of 77 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 2.7 mg/L in Well 4014 in South 

Plume B (Table E.2-3). The other three elevated concentrations were found in isolated wells in the 

waste storage area A plume and South Plume B. 

Potassium was detected in filtered samples from Type 2 wells at above-background concentrations in 

24 of 147 wells (18 percent) and had a maximum concentration of 178 mg/L in Well 2094 in South 

Plume C. Other areas with elevated potassium concentrations in multiple adjacent wells are in South 

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 87 wells (9 percent) and had a maximum concentration of 225 mg/L in Well 3094 in South 

Plume B. Other detections above background were present in the waste storage area A plume and 
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between the waste storage area B plume and the Plant 6 plume. Potassium was not detected in 

filtered samples from Type 4 wells at above-background concentrations. 

1 0 2 

3 

Both filtered and unfiltered samples of groundwater from Type 2 wells indicate a large plume of 

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 (Table 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 26 of 134 wells (20 percent) and had a maximum concentration of 0.01 1 mg/L in 

Well 2417 in the Plant 6 plume Fable E.2-1). The elevated concentration of 0.0563 mg/L in 
Well 2754 upgradient of the site is not considered indicative of Great Miami Aquifer conditions and 

was not used in the data statistics. Elevated detections of selenium are present in each of the site 

plumes; 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 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 concentrations that notably exceeded the detection limit for 

selenium. 

a 

Selenium was detected in unfiltered samples from Type 3 wells at above-background concentrations in 

13 of 77 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. 0 
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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 22 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 147 wells and had a maximum concentration of 0.011 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 1 of 80 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 E.0-2). Silicon in filtered 

samples has a 95th percentile background concentration of 3.46 mg/L and background values that 

range from 2.6 to 3.46 mgL.  No contour map for silicon concentrations in groundwater samples 

from Types 2, 3 or 4 wells is included in this report. 

Silicon was detected in unfiltered samples from Type 2 wells at above-background concentrations in 7 

of 25 wells (28 percent) and had a maximum concentration of 12.8 mg/L in Well 2944 within South 

Plume A (Table E.2-1). Detections of silicon at above-background concentrations were also present 

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). 
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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. 

@ 

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 mgL. 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 5 of 

6 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, 

making it difficult to draw any conclusions on concentration trends. The data from filtered and 

unfiltered samples from Type 2 wells suggest plumes of silicon in South Plumes A, B, and C, in the 

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 Great Miami Aquifer, except in isolated occurrences, and is not a major 

contaminant at the F E W .  

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 16 samples collected to determine background. Silver in filtered samples has a 95th 
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percentile background concentration of 0.0138 mg/L and background values that range from 0.003 1 

to 0.034 mg/L (Table E.0-2). 

Plate E-126 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 78 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). An 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 22 wells at a concentration of 0.023 mg/L in Well 4125 in South Plume B (Table E.2-3). This 

well is within the PRRS plume. 

Silver was detected in filtered samples from Type 2 wells at above-background concentrations in 9 of 

147 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 2 of 

78 wells and had a maximum concentration of 0.0857 mg/L in Well 3128 in the South Plume B. 

This well is within the PRRS plume. The other detection of silver at an above-background 

concentration was also within the PRRS plume. An 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 filtered samples from Type 4 wells at above-background Concentrations in 1 of 22 wells at a 

concentration of 0.0232 mg/L in Well 4125, within the PRRS plume. 

Elevated concentrations of silver in groundwater samples from the Great Miami Aquifer, with only 

one exception, were all found in the PRRS plume. This suggests that observed impacts on the silver 

concentrations in the Great Miami Aquifer are a result of site activities at the PRRS. 
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E.2.2.23 Sodium 

Sodium in unfiltered samples has a 95th percentile background concentration of 47.2 mg/L and * 
background values that range from 3.08 to 50.4 mg/L (Table E.0-2). Sodium in filtered samples has 

a 95th percentile background concentration of 55 mg/L and background values that range from 1.96 

to 101 mg/L. 

Plate E-127 is a contour map of sodium concentrations in unfiltered groundwater samples from 

Type 2 wells. Plate E-128 is a contour map of sodium concentrations in unfiltered groundwater 

samples from Types 3 and 4 wells. 

Sodium was detected in unfiltered samples from Type 2 wells at above-background concentrations in 

11 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 

statistics. Areas of elevated concentrations of sodium were found either South Plumes B and C and 

in the waste storage area A plume. All detections above background in South Plumes B and C were 

also in the PRRS plume. e 
Sodium was detected in unfiltered samples from Type 3 wells at above-background concentrations in 

8 of 78 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. 

Sodium was detected in unfiltered samples from Type 4 wells at above-background concentrations in 

1 of 24 wells (5 percent) at a concentration of 74.6 mgL in Well 4424. This well is east of the 

waste storage area A plume. An 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 8 

of 146 wells (5 percent) and had a maximum concentration of 118 mgL in Well 2028 in the waste 

storage area A plume; four of the seven detections were in this plume. Other above-background 9 
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detections are one well in South Plume B, one in South Plume C, and one 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 FEMP. Sodium was detected in filtered samples from Type 4 wells at 

above-background concentrations in 1 of 22 wells at a concentration of 71.5 mg/L in Well 4424, east 

of the waste storage area A plume. An elevated concentration of 77.8 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). 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 within 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 and into the FEW area. 

The concentrations in Type 2 wells of 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 3 and 4 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 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 in filtered or unfiltered samples collected to determine background; 

consequently, any detection of thallium is potentially an above-background concentration 

(Table E.0-2). 
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Plate E-129 is a contour map of thallium concentrations in unfiltered groundwater samples from 

Type 2 wells. Thallium was detected in unfiltered samples from Type 2 wells in 1 of 133 wells at a 

concentration of 0.001 1 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 77 wells at a concentration of 0.057 mg/L in Well 3128 in douth Plume B (Table E.2-3). An 

elevated concentration of 0.0895 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 

groundwater samples from 21 Type 4 wells (Table E.2-3). 

Thallium was detected in filtered samples from Type 2 wells at above-background concentrations in 

1 of 135 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 in 

of 74 wells at a concentration of 0.058 mg/L in Well 3128 in South Plume B (Table E.2-3). An 

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 20 

Type 4 wells sampled Fable E.2-3). 

1 

Thallium was detected in only two isolated Type 2 wells and in only one Type 3 well, suggesting that 

thallium is not a major'contaminant at the FEMP. 

E.2.2.25 Vanadium 

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). Vanadium in filtered 

samples has a 95th percentile background concentration of 0.0234 mg/L and background values that 

range from 0.01 to 0.0244 mg/L. 

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 Fable E.2-1). An 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 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

PGH\OU~-RI\D-O~-~~-~OC~O~C~ 20. 1994 10:35am E.2-41 
000272 



FEMP-OSRI-5 DRAFT FINAL 
October 3 1, 1994 

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 76 wells at a concentration of 0.28 mg/L in Well 3128 in South Plume B (Table E.2-2). A 

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 22 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 139 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 76 wells at 

a concentration of 0.282 mg/L in Well 3128 in South Plume B. Vanadium was not detected in the 21 

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 indicate that vanadium is 

not a major contaminant at the F E W .  

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 0.0087 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. 

Plate E-131 is a contour map of zinc concentrations in unfiltered groundwater samples from Type 2 

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 

South Plume B (Table E.2-1). An elevated concentration of 1.18 mg/L in Well 2754 upgradient of 

the site is not considered representative of Great Miami Aquifer conditions and was not included in 

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. 
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Zinc was detected in unfiltered samples from Type 3 wells at above-background concentrations in 10 

of 78 wells and had a maximum concentration of 0.126 mg/L in well 3126 in South Plume B 

pable E.2-2). An 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 and B plumes, and three 

1 0 2 

3 

4 

5 

wells east of any known contaminant plumes. 6 

7 

Zinc was detected in unfiltered samples from Type 4 wells at above-background concentrations in 1 of 

21 wells at a concentration of 0.0474 mg/L in Well 4015 in South Plume B. (Table E.2-3). 

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 75 wells at a concentration of 0.122 mg/L in Well 3128 in South 

Plume B (Table E.2-3). An 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 20 

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 in the PRRS plume are probably attributable to the 

PRRS (ERM 1992). However, the elevated detections north of the PRRS plume are probably a result 

of 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 result of past site activities at the 

FEMP, but the detections are isolated and at low concentrations, suggesting that zinc is not a major 

contaminant at the F E W .  

\ 

E.2.3 ORGANIC PARAMETERS 

E.2.3.1 Volatile Organic ComDounds 

VOCs are a class of organic compounds that include many solvents and agents used at the F E W .  

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- 
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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, and Type 3 

and Type 4 wells, respectively, based on 1993 data. The concentration shown for 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. 

1- 
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10 

In unfiltered groundwater samples VOCs were detected in 60 of 149 Type 2 wells (40 percent). 

Elevated concentrations of VOCs were observed in all of the FEMP plumes. 

11 

The maximum 12 

concentration was observed in Well 2544 (1095 pg/L), in South Plume B. 

of total VOCs in the waste storage area A plume is in Well 2649 (278 pg/L). 

The highest concentration 13 

14 

15 

VOCs were detected in unfiltered groundwater samples in 28 of the 85 Type 3 wells (33 percent). 16 

0 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. 18 

The highest detection observed was in the waste storage area A plume in Well 401 1 (38.9 pg/L). 19 

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 Comuounds 

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 potentially 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 
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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 pg/L) in South Plume B. 

0 

Because phthalates were not believed to be used at the FEMP, they are not considered to a be 

contaminant in the Great Miami aquifer. 

E.2.3.3 Total Pesticides 

Background samples collected from Type 2, 3, and 4 wells were not analyzed for pesticides and 

PCBs; therefore, any detection is considered to potentially be an above-background concentration. 

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 pgL,  respectively. 

Unfltered groundwater samples from nine Type 4 wells at the FEMP were analyzed for pesticides; 

none were detected. 

E.2.3.4 Total Dioxins and Furans 

Background samples collected from Type 2, 3, and 4 wells were not analyzed for dioxins and furans; 

therefore, any detection is considered to potentially be an above-background concentration. 

In unfiltered groundwater, elevated dioxins and furans concentrations were detected in 3 of 16 Type 2 

wells (19 percent). The maximum concentration of total dioxins and furans was observed in the 

South Plume C in Well 2094 (2.9 nanogramdliter ngL). Well 2094 is also located within the PRRS @ 
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plume. Two 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). 

Total dioxins and furans were detected in 1 of 5 Type 3 wells sampled. Well 3037 had a 

concentration of 5.33 ng/L of total dioxins. This well is located in the waste storage area A plume 

and had detectable concentrations of pentachlorodibenzofurans, tetrachlorodibenzo-pdioxins, and 

tetrachlorodibenzofurans (Table E.2-1). 

Dioxins and furans were not detected in samples from one Type 4 well. 

E.2.3.5 Total Herbicides 

Unfiltered groundwater samples were collected from 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 Organophosphorus Pesticides 

Unfiltered groundwater samples were collected from 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. 

On the basis of trends 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 

Pable E.2-2). The alkalinity values 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 from the Shandon Trough flows 

into the Great Miami Aquifer and flows east as a component of the Great Miami Aquifer. 
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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 mg/L (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 

wells (5 percent) and had a maximum concentration of 25 mg/L in Well 3066 upgradient of the site 

('Table E.2-2). An 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. 

The data indicate that groundwater upgradient of the site in the Shandon Trough has higher ammonia 

concentrations than the remainder of the Great Miami Aquifer. The extent and pattern of high 

concentrations suggest that water with high ammonia concentrations flows 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 ammonia evident in 

groundwater samples from Type 2 wells in the waste storage Area A plume may be a result of site 

activities. 

E.2.4.3 Chloride 

Chloride has a 95th percentile background concentration of 73 mg/L and background values that 

ranged from 0.02 to 120 mg/L (Table E.0-2). Plate E-138 is a contour map of chloride concentrations 

in groundwater samples from Type 2 wells. Chloride was detected at above-background 

concentrations in samples from 12 of 156 Type 2 wells 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. 
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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 above-background 

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 high chloride concentrations flows 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 

ranged from 0.1 to 1.9 mg/L (Table E.0-2). Fluoride was detected at above-background 

concentrations in samples from 3 of 155 Type 2 wells 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 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 above-background detections and the low concentrations indicate that fluoride 

concentrations in the Great Miami Aquifer have not been affected by past site activities. 

E.2.4.5 Nitrate 

Nitrate has a 95th percentile background concentration of 11.4 mg/L and background values that 

range from 0.014 to 24.9 mg/L (Table E.0-2). Plate E-139 is a contour map of nitrate concentrations 

in groundwater samples from Type 2 wells. Nitrate was detected in groundwater samples at above- 

background concentrations from 7 of 139 Type 2 wells and had a maximum concentration of 

79.4 mg/L in Well 2028 in the waste storage area A plume (Table E.2-l), all seven elevated 

detections were in this plume. 
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Nitrate was not detected at above-background concentrations in samples from Type 3 or 4 wells 

(Tables E.2-2 and E.2-3). Plate E-140 is a contour map of nitrate concentrations in groundwater 

samples from Type 3 and 4 wells. 

The elevated concentrations of nitrate in the waste storage area A plume suggest that past site 
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activities at the F E W  have affected nitrate concentrations in the Great Miami Aquifer in this area. 

E.2.4.6 p€J 

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 

values and basic waters have higher pH values. The pH measurements were collected in the field 

with portable instruments during groundwater sample collection. No background value was 

determined for pH. 

The pH values of groundwater samples from Type 2yells 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. Plate E-141 is a dontour 

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, which was east of any known contaminant plume. 

The limited number of pH values above 8 or below 7 suggest that the pH of the Great Miami Aquifer 

has not been affected by past site activities at the F E W .  Only the slightly elevated 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 ranged 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, which is west of any known a 
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contaminant plume (Table E.2-1). This concentration is less than three times background and is 

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 24 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 ranged 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 in the PRRS plume. These 

elevated detections are attributed to the PRRS (PRRS 1992). Only isolated detections of phosphorus 

at much lower concentrations were found outside of the PRRS Plume. 

Phosphorus was detected 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 

is not considered representative of Great Miami Aquifer conditions and was not included in the data 

statistics. Phosphorus was not detected in groundwater samples from Type 4 wells at above- 

background concentrations (Table E.2-3). 

The isoconcentration map does not indicate plumes of elevated phosphorus concentrations outside of 

the PRRS plume. 
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E.2.4.9 Specific Conductivitv 

Specific conductivity is a measure of the ability of a solution to conduct an electric current and it is 

directly related to the waters ionic content. It is a relative measure of total dissolved solids in the 

water. Specific conductivity is reported in units of reciprocal ohms per centimeter @mhos/cm). 

Specific conductivity measurements in Type 2 wells of the 1993 data set ranged from 424 pmhos/cm 

to a maximum of 3400 pmhodcm (Table E.2-1). Plate E-144 is a contour map of specific 

conductivity values in unfiltered samples from Type 2 wells. Specific conductivity measurements in 

Type 3 wells ranged from 370 to 2600 pmhos/cm (Table E.2-2). Specific conductivity measurements 

in Type 4 wells ranged from 470 to 1840 pmhos/cm (Table E.2-3). 

Plate E-145 is a contour map of specific conductivity values in unfiltered samples from Types 3 and 4 

wells. Most on-property wells measured between approximately 700 and 1000 pmhos/cm. Specific 

conductivity trends in Type 2 wells indicate areas of elevated specific conductivity originating from 

the Plant 6 Plume and South Plumes A and B. 

The data indicate that groundwater upgradient of the site in the Shandon Trough has higher specific 

conductivity than the remainder of the Great Miami Aquifer. The extent and pattern of high 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 

east as a component of the Great Miami Aquifer. 

E.2.4.10 Sulfate 

Sulfate has a 95th percentile background concentration of 197 mg/L and background valuh that range 

from 2.79 to 321 mg/L (Table E.0-2). Plate E-146 is an isoconcentration 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 

observed in the Plant 6 and waste storage area A plume. The maximum concentration was detected in 

Well 2109 (740.0 mg/L). 

Sulfate was detected at above-background concentrations in 8 of 84 Type 3 wells (10 percent), with a 

maximum detection of 520 mg/L (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, 
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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. 

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 of sulfate sources such as sulfuric acid. 

E.2.4.11 Total Organic Carbon 

Total organic carbon (TOC) measures the concentration of all organic compounds present in the 

groundwater. The TOC analysis detects humic and fulvic acids commonly found in groundwater. 

TOC has a 95th percentile background concentration of 2.23 mg/L and background values that range 

from 1.0 to 4.25 mg/L (Table E.0-1). Plate E-148 is an isoconcentration map of TOC in Type 2 

wells. TOC was detected at above-background concentrations in 23 of 146 Type 2 wells (16 percent); 

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. Elevated TOC was detected 

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 

detections of TOC with a maximum concentration of 9 mg/L in Well 4398 (Table E.2-3). 

Elevated detections of TOC in multiple adjacent Type 2 and Type 3 wells in the Great Miami Aquifer 

suggest that groundwater quality has been affected by site activities. 

E.2.4.12 Total Organic Halogens 

The total organic halogens (TOX) analysis is a measurement of the concentration of all halogenated 

organic compounds present in groundwater. TOX has a 95th percentile background concentration of 

0.052 mg/L and background values that range from 0.012 to 0.12 mg/L (Table E.0-2). 

Plate E-150 is an isoconcentration map of TOX in Type 2 wells based on the 1993 data set. TOX 

was detected at above-background concentrations in 10 of 152 Type 2 wells (7 percent). Two isolated 

detections with concentrations two times background were observed (Table E.2-l), one in South 
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Plume B in Well 2391 (0.110 mg/L) and one in Well 2050 (0.120 mg/L), which is located outside the 

FEMP Great Miami Aquifer plumes. 

TOX was detected at above-background concen&ations in 6 of 83 Type 3 wells (7 percent). The 

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 1 of 24 Type 4 wells (17 percent), with a maximum 

concentration of 0.067 mg/L (Table E.2-3) in Well 401 1 in the waste storage area A plume. 

Five wells in the Great Miami Aquifer had isolated concentrations of TOX that were greater than or 

equal to two times the background concentration. This would suggest that site activities may have 

affected the TOX concentrations in the groundwater. However, due to the low number of elevated 

detections, they may only represent natural variability in the background concentration. 

E.2.4.13 Total Ormnic Nitrogen 

The total organic nitrogen (TON) analysis detects nitrogen present in forms such as ammonia and 

amines, but does not detect nitrogen present in groundwater as nitrate or nitrite. 

TON has a 95th percentile background concentration of 0.9 mg/L and background values that ranged 

from 0.075 to 2.75 mg/L (Table E.0-2). TON was detected in unfiltered groundwater samples at 

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. 

An elevated concentration of TON was detected in 1 of 82 Type 3 wells (1 percent) at a concentration 

of 3.2 mg/L (Table E.2-2). Elevated concentrations of TON were not detected in 24 Type 4 wells 

sampled (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 within waste storage area A plume, one in the 

South Plume A, and two in South Plume B. The proximity of the well locations to known sources 

suggests that the elevated concentrations of TON are a result of site activities. 
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E.2.4.14 Total Kieldahl Nitrogen 

The total Kjeldahl nitrogen (TKN) analysis 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). 

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 21 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 most likely due to naturally occurring variability in the background 

concentration. 
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October 31, 1994 

F.l.O AIR QUALITY MODELING 1 

2 

3 

F. 1.1 OBJECTIVES 4 

As part of the baseline risk assessment for Operable Unit 5 of the Fernald Environmental 

was conducted to estimate its impact on the environment. 

and the results of the analysis. 

5 

Management Project (FEMP), an analysis of the transport of contaminants through the air pathway 6 

This section describes the methods used 7 

8 

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-property 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: 

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 US. 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 established by the Risk Assessment Work Plan Addendum (DOE 1992) 

and subsequent supplemental guidance issued as draft policies, 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 FEMP facility and with EPA guidelines described in e 
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"Rapid Assessment of Exposure to Particulate Emission from Surface Contamination Sites" 

@PA 1985). 

3 
5 

F. 1.2.1 Conceptual 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. 

288 

F. 1.2.2 Meteorological Data 

289 Five meteorological parameters: wind speed, wind direction, ambient air temperature, atmospheric 

stability and vertical m K i g  heights were used as input for the air quality modeling of Operable 

Unit 5. All parameters, with the exception of vertical mixing heights, are measured directly at the 

FEMP's on-site meteorological tower. 
. . . . . . . . . . . . . . . . 
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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. 

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-T) at night. These procedures are in 

accordance with EPA methods for estimating Pasquill stability categories in terms of the standard 

deviation of the horizontal wind direction and low-level temperature differences @PA 1987). The 

temperature difference is calculated from air temperature recorded at the 60- and 10-meter levels. 

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 (1992a). These recommendations suggest that the annual average maximum 

daily temperatures be assigned to the A, B, and C stability categories; annual average temperature be 

assigned to the D stability category; and annual average minimum daily temperature be assigned to 

the E and F categories. 
0 

The format of the meteorological data required by the Industrial Source Complex Long-Term 

Version 93 109 (ISCLT2) model is in the form of the STability ARray (STAR) program output. The 

STAR program output is a statistical meteoroIogical 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 FEMP 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. 
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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 

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 interest. Other input options used in the 

modeling are shown in Table F. 1-3. 

The ISCLT2 model defines sources as any point(s), 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 calculate 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. 
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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 arf 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. 

5 

6 

7 

8 

9 ,  

The air pathways analysis for Operable Unit 5 used a 86 x 61 receptor grid (Le., the number of 

receptors along the north-south axis and the number of receptors along the east-west axis) with 

50-meter spacing between each receptor. The origin of the receptor grid was located at State Planar 

10 

11 

12 

Coordinates; 482,752.690 feet (north) and 1,376,778.760 feet (east) and 578.941 feet (elevation) (see 13 

Figure F. 1-5). 

Discrete receptors were used in the air transport 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 

locations east and south of the F E W  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. 1-6. 

a 

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 DescriDtion 

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. 
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F. 1.2.5.2 Receptor 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 F E W ,  upper air 

meteorological data used to calculate mixing heights was obtained from the NWS in Dayton. 

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 meteorological 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 Emission from Surface Contamination Sites @PA 1985b). 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. 
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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). 

0 

The following equation was used to calculate radon flux rates from bare soil. It shows the 

relationship between radium concentration and flux rates. 

where: 

R = radium concentration @Ci/g) , 

Pt = dry bulk density (g/cm3) 
E = radon emanation coefficient (unitless) 
h = radiological decay constant for radon (sec-‘) 
DC, = radon diffusion coefficient (cm2/s) 
X t  = thickness of tailings (cm) 

Flux rate calculations for all radon sources relative to Operable Unit 5 can be found in 

Attachment F. 1 .II. 

290 F. 1.2.5.6 Variable Emission Rate 
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F. 1.3 SOURCE TERM DETERMINATION 

F. 1.3.1 Source areas 

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 

from each COC list to initially define source areas. For example, within the classification of 

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 

classification, a screening level was determined for that analyte. 

291 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), 

Vol. 1 @PA 1991) and modified with commercial and industrial equations to account for an 

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 @PA 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 contamination 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 contamination. 

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 ihdividual 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 
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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. 

1 

2 

3 

F.1.3.1.1 Radiological 4 

Analyzed surface soil samples and borings taken at the FEMP 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 

and must be converted to an activity level in pCi/g for uranium-238. Conversion from mass of 

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: 

1. Number of atoms in a given mass of uranium: 

M x glmg x fi  x 6.0221367 x ld3 atomlmle 
Ni = 

Mw 

where: 

M = mass of constituent of interest (mg) 
Ni = number of atoms in "M" milligrams of sample for a particular 

nuclide "i." 
fi = isotopic fraction for a particular nuclide "i," atom percend100. 
6.0221367 x ld3 = Avogadro's number, atoms/mole. 
Mw = gram atomic weight. 

= 238.0289 grams/mole for natural uranium. 
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2. .Activity from number of atoms in pCi: 

where: 

Ai = activity in pCi for a particular radionuclide "i." 
h = radioactive decay constant, second-' 

- la2 

TlrZ 
- -  

TI, = radioactive half-life, seconds 
3.7- x 10'' = curie in disintegrating atoms per second per curie. 

The values for the different uranium nuclide parameters are summarized below: 
/ 

Uranium 
Isotope 

Gram Atomic 
Radioactive Decay Constant, Weight 
Hal f-Lifea (x, sec-9 (gram/mole) 

Composition of 
Natural Uranium 

in Atom 

Uranium-234 
Uranium-235 
Uranium-236 
Uranium-238 
Natural 
Uranium 

2.445 x 1 6  y 8.983 x l@14 234.040951 
7.038 x 10' y 3.121 x l@17 235.043928 

2.3415 x lo7 y 9.3805 x 236.04556 
4.468 x 109 y 4.916 x lo-'' 238.050788 

-- - 23 8.0289 

0.0055 % 

0.7200% 
0% 

99.2745 % 

100% 

aKocher, 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," 13th Edition, General Electric 
Company (Nuclear Energy Operations), San Jose, CA. 
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These constants give the following conversions: 0 
pCi/milligram 

Uranium Isotope 100% Isotope Natural Uranium 

Uranium-234 6.247 x lo6 3.379 x I d  

Uranium-236 6.468 x 104 0 
Uranium-238 3.361 x 1 d  3.337 x I d  

Uranium-235 2.161 x Id 1.536 x 10' 

Natural Uranium - 6.869 x I d  

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 FEMP 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 tbe 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. 

F. 1.3.1.2 Inorganics 

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 

doncern. Screening levels for arsenic and beryllium were determined by methods described in the 

RAGS @PA 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, 

31-meter square, using the sample location as t ie  center of the square, was used to approximate the 
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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 analytes, semivolatile organic analytes 

and polychlorinated biphenyls. From a list of site-specific COCs, 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 bem(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. 

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.1.3.1.4 Radon 

Radon is a radioactive gas that emits from the natural decay of radium @a-226). Therefore, radon 

sources were determined 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 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. 
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F. 1.3.2 Source Concentrations 

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 (UCL) 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 the 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 ISCLT;? 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. 

F. 1.4.1 Wind Erodible Particulate Modeling 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 concentrations 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 concentrations at on-property receptors. 

Table F. 1-9 shows chemical-specific maximum annual concentrations and corresponding locations for 

off-property receptors. Table F. 1-10 illustrates maximum annual concentrations 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. 1-12 shows contaminant-specific 

maximum annual concentrations and corresponding locations for off-property receptors. Table F. 1-13 
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illustrates maximum annual concentrations at each of 11 discrete receptors for each contaminant of 

concern. 

In general, maximum annual on-property concentrations occurred 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 FEW. 

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 4 .  In general, maximum radon 

concentrations from air dispersion modeling occur at on-property receptors located in the northeast 

comer 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. 1-14 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 

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 were used in the air dispersion modeling process. However, 

when on-site data were 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 
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0 occur at receptors w i t h  the production area, specifically in the northwestern and eastern portions. 

Maximum ahnual off-property concentrations occurred at receptors located just east of the production 
1 

2 

area, along the eastern boundary of the FEMP. 3 
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TABLE F.1-1 

COMPOSITE MMING HEIGHTS* IN MEXEXW USED IN ISCLT MODELING M)R FEMP 
~ _ _ _ _ ~  ~~~ 

Wind Speed Class 
Stability 
Class 1 2 3 4 5 6 

A 1823 1991 179 1 1695 1629 23 13 

B 1215 1327 1194 1130 1086 1542 

C 1215 1327 1194 1130 1086 1542 

D 1215 1327 1194 1130 1086 1542 

E 5000 5000 5000 5000 5000 5000 

F 5000 5000 5000 5000 5000 5000 

- 

*Obtained from National Weather Service, Dayton, Ohio, from 1987 through 1989, 
1991, and 1992. 

000335 
PGH\OUS-RIUMl-94-~Octotobcr 27, 1994 10:31am 



FEMP-OSRI-5 DRAFT FINAL 
October 31, 1994 

TABLE F.1-2 

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 FEW 

Source Type 

Dispersion Mode 

Calculation Mode 

Building Downwash 

Flagpole Receptors 

Discrete Receptors 

Gravitational Setting 

Area 

Rural 

Concentration 

None 

1.5 Meters 

YeS 

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 Length 
Source (meters) (meters) (meters) 

SGl-1 

SG2-1 

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 

SG7-4 

SG8-1 

1050 

950 

1050 

1150 

1050 

1225 

1000 

850 

650 

1100 

800 

800 

750 

750 

900 

1500 

1475 

1500 

1375 

1325 

1900 

-950 

-900 

-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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TABLE FJ-Q (Continued) 

X-coordinate Y-coordinate Length 
Source (meters) (meters) , (meters) 

SG8-2 

sG9-1 

sG9-2 

sG9-3 

SG9-4 

SG10-1 

SG11-1 

SG11-2 

SG12-1 

SG13-1 

SG13-2 

SG13-3 

SG14-1 

SG14-2 

1675 

1600 

950 

1875 

1400 

1025 

925 

1125 

1400 ' 

1500 

1400 

1300 

1200 

1000 

\ 

-475 

-600 

-1775 

-600 

-400 

-350 

-275 

, -300 

-275 

-350 

-200 

-375 

-150 

-225 

31 

91 

31 

76 

61 

46 

31 

61 

31 

91 

107 

61 

?6 

91 

* Based on origin at State Planer coordinates 482,752.690 feet (North) 
and 1,376,778.760 feet (East) 

000339 
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FEMP-O5RI-5 DRAFT FINAL 
October 31, 1994 

TABLE F.1-5 

INORGANIC 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 

SG1-3 

SG1-4 

SG1-5 

SG1-6 

S G2- 1 

SG2-2 

SG2-3 

SG2-4 

SG2-5 

SG2-6 

SG2-7 

I SG2-8 

SG3-1 

SG3-2 

SG3-3 

SG3-4 

SG3-5 

SG3-6 

1250 

1250 

1700 

1500 

1500 

1850 

925 

1050 

1050 

875 

800 

900 

1025 

1150 

900 

925 

950 

800 

800 

875 

-250 

-350 

-25 

-150 

-300 

+ 400 

-950 

-950 

-825 

-800 

-650 

-650 

-700 

-750 

-500 

-425 

-300 

-350 

-250 

-150 

61 

91 

91 

61 

76 

31 

76 

76 

76 

91 

76 

122 

107 

76 

61 

107 

76 

61 

76 

46 

SG3-7 700 -500 76 

SG4-1 350 -575 107 

SG4-2 525 -550 

SG4-3 250 -450 

SG4-4 425 -725 

76 

46 

61 

SG4-5 575 -700 107 

000340 
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FEMP-OSRI-5 DRAFT FINAL 
October 31, 1994 

TABLE F J - ~  (Continued) 

X-coordinate Y-coordinate Length 
Source (meters) (meters) (meters) 

SG4-6 550 -800 107 

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 

450 

350 

750 

850 

1050 ' 

1275 

1200 

1300 

1350 

1550 

1350 

1450 

1675 

1800 

175 

350 

375 

700 

1075 

-850 

-lo00 

+50 

+ 100 

+ 100 

+50 

-100 

+ 275 

-800 

-750 

-925 

-950 

-1 150 

- 1450 

-100 

-150 

-275 

-1200 

-1750 

76 

31 

46 

76 

76 

46 

76 

31 

91 

91 

31 

107 

91 

122 

46 

61 

61 

76 

76 

sG9-1 1875 -875 107 

sG9-2 1700 -550 91 

sG9-3 1300 -550 107 

* 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-5 DRAFT FINAL 
October 31, 1994 

TABLE F.l-6 

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 
SG8-3 
SG8-4 
sG9-1 
SG10-1 
SG11-1 
SG11-2 
SG11-3 
SG11-4 

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 

* Based on origin at State Planer coordinates 482,752.690 feet (North) 
and 1,376,778.760 feet (East) 

000342 
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October 3 1, 1994 

TABLE F.1-7 

RADON SOURCE COORDINATES* 
USED IN ISCLT2 AIR TRANSPORT MODELING FOR OPERABLE UNIT 5 

X-coordinate Y-coordinate . Length 
Source (meters) (meters) (meters) 

1 450 -725 46 

2 950 -900 46 

3 1100 -725 31 

4 1075 -625 31 

5 1025 -350 31 

6 1450 -200 31 

7 1850 -950 46 

8 1850 -900 46 

9 1900 -825 31 

* Based on origin at State Planer coordinates 482,752.690 feet (North) 
and 1,376,778.760 feet (East) 

008343 
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TABLE F.1-8 

FEMP-OSRI-5 DRAFT FINAL 
October 31, 1994 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS 
AT ON PROPERTY RECEPTORS 

(CURRENT SCENARIO) 

Contaminant 
Location* 
K Y )  Concentration 

Radiologid (pCi/ms> 

cesium-1 37' 

Neptunium-237 

Plutonium-23 8 

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-239236 

Uranium-238 

Radon 

Inorganics (ug/m3) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl1 ium 

Cadmium 

1150 

1200 

1150 

1150 

1600 

1700 

1000 

1200 

2000 

1550 

1150 

1700 

1150 

1150 

1150 

1150 

1150 

1500 

1000 

1000 

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 

4.8OE-04 

7.20E-05 

1 . 1 OE-06 

9.8OE-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 

4.40E-03 

1 .20E-O5 

6.90E-06 

1 -20E-04 

5.70E-07 

2.00E-06 

PGH\OU5-RIUH)1-94-7\Oaobcr 27, 1994 10:32am 
008344 
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October 31, 1994 

TABLE F.1-8 (Continued) 

B 6 l7 

Location* 
Contaminant KY> 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)p yrene 

1000 

1000 

1150 

1350 

1550 

1000 

1550 

1400 

1150 

1150 

1150 

1150 

1000 

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 

5.40E-02 

9.00E-06 

4.70E-06 

1.90E-05 

2.20E-07 

8.50E-03 

3.80E-04 

1.20E-02 

4.40E-04 

4.50E-07 

4.80E-06 

1.00E-05 

5.70E-04 

8.20E-07 

1.60E-03 

4.30E-06 

4.60E-04 

1 SOE-07 

1.10E-05 

l.lOE-04 

4.1OE-10 

3.10E-10 

5.8OE-11 

1.60E-07 

3.80E-09 

3.10E-11 

2.10E-07 

2.40E-07 

008345 



FEMP-OSRIJ DRAFT FINAL 
October 31, 1994 

TABLE FJ-S (Continued) 

Contaminant 
Location* 

(x.W Concentration 

Benzo @)fluoranthane 

BenzoQfluoranthane 

Bis(2-ethylhexyl)phthalate 

Carbazole 

Chloroform 

Chrysene 

Dibenu>(a,h)anthracene 

Dieldrin 

Indeno( 1,2,3cd)pyrene 

Methylene chloride 

N-nitrosodi-n-propylamine 

N-nitrosodiphenylamine 

Octachlorodibenzo-pdioxin 

Octachlorodibenzofuran 

Tetrachloroethene 

1350 

1450 

1300 

1450 

1300 

1350 

1450 

1200 

1350 

1450 

1300 

1050 

1050 

1300 

950 

-500 

-350 

-100 

-350 

-100 

-500 

-350 

-650 

-500 

-350 

-100 

-350 

-350 

-100 

200 

2.20E-07 

2.30E-07 

1 SOE-08 

3 .OOE-08 

1.4OE-10 

1.20E-07 

7.90E-08 

1.OOE-10 

8.70E-08 

1 .40E-07 

6.1OE-10 

1.50E-08 

1.00E-11 

7.80E-12 

1.90E-02 

Trichloroethene 950 200 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). 

000346 



October 31, 1994 

TABLE F.1-9 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS 
AT OFF PROPERTY RECEPTORS 

(CURRENT SCENARIO) 

Contaminant 
Location* 

K Y )  Concentration 
~~ 

Radiologid @ci/rn3) 
Cesium-137 2050 -750 9.50E-08 

Neptunium-237 2050 -650 1 SOE-08 

Plutonium-23 8 2050 -900 5.10E-07 

Plutonium-239/24 2050 -800 1.70E-07 

Radium-226 2050 -300 4.60E-05 

’ Radium-228 2050 -550 3.30E-05 

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 

1250 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

400 

-750 

-800 

,-850 

-750 

-550 

-550 

-800 

-800 

-800 

-800 

-200 

-800 

-800 

-800 

-800 

-800 

-800 

3.50E-08 

6.40E-0f 

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 

8.2 1E + 00 

1.80E-03 

3.50E-06 

2.20E-06 

2.40E-05 

2.50E-07 

1 .OOE-06 

00034’7 
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FEMP-OSRI-5 DRAFT FINAL 
October 31, 1994 

TABLE F.l-9 (Continued) 

Contaminant 
Location* 

(X,w Concentration 

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 

B e r n  (a)anthracene 

Benzo(a)p yrene 

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 

2.80E-02 

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 

1.10E-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. OOE- 10 

3.40E- 12 

8.10E-09 

1 .WE48 

000348 



FEMP-OSRI-5 D R k  FINAL 
October 31, 1994 

TABLE F J - ~  (Continued) 

Location" 
Contaminant w,Y) Concentration 

Benzo(b)fluoranthane 2050 -750 1 .OOE-08 

Benzo(k)fluoranthane 1600 400 1 .WE48 

Bis(2ethylhexyl)phthalate 

Carbazole 

1600 400 2.10E-09 

2050 -750 2.10E-09 

Chloroform 1450 400 1.60E-11 
- 

Chrysene 2050 -750 8.10E-09 

D ibenzo(a, h)anthr acene 

Dieldrin 

Indeno( 1,2,3cd)pyrene 

Methylene chloride 

N-nitrosodi-n-prop y lamine 

N-nitrosodiphenylamine 

Octachlorodibenzo-pdioxin 

Octachlorodibenzofuran 

Tetrachloroethene 

Tr ichloroethene 

1600 400 3i40E-09 

1550 400 4.10E-12 

2050 -750 6.70E-09 

1750 450 2.40E-09 

1450 400 6.60E-11 

1250 400 9.20E- 10 

1450 400 9.1OE-13 

1450 400 8.40E- 13 

950 400 7.20E-03 

950 400 1.40E-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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FEMP-OSRI-5 DRAFT FINAL 
October 3 1 , 1994 

TABLE F.1-11 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS 
AT ON PROPERTY RECEPTORS 

(AGRICULTURAL SCENARIO) 

Contaminant 
Location* 

(x,W Concentration 

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) 

I 

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 

1150 

1200 

1150 

1150 

1600 

1700 

lo00 

1200 

2000 

1550 

1150 

1700 

1150 

1150 

1150 

1150 

1150 

1500 

1000 

1000 

700 

1150 

1150 

700 

P 

-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 

1.30E-02 

1.90E-03 

3.10E-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-0 1 

3.30E-04 

1.90E-04 

3.20E-03 

1 SOE-05 

5 SOE-05 

000354 
PG€IlOU5-RI\D01-94-7\Octobcr 27, 1994 10:33am 
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TABLE F.l-11 (Continued) 

Location * 
Containinant @,y> Concentration 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium I 

zinc 

VolatiledSemi-VolatiledPCBs (ug/m3) 

4,4’-DDE 

4,4’-DDT 
, 

Alphachlordane 

Aroclor-1254 

Aroclor-1260 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

lo00 

1000 

1150 

1350 

1550 

1000 

1550 

1400 

1150 

1150 

1150 

1150 

1000 

1150 

1050 

1150 

1150 

700 

1150 

1300 

1200 

1300 

1050 

1200 

1300 

1300 

1450 

1450 

-450 1.50E+OO 

-500 ’ 2.40E-04 

-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 

1.30E-04 

5.10E-04 

6.00E-06 

2.30E-01 

1.00E-02 

3.10E-01 

1.20E-02 

1 .20E-O5 

1.30E-04 

2.80E-04 

1 SOE-02 

2.20E-05 

4.40E-02 

1.20E-04 

1.20E-02 

4.10E-06 

2.90E-04 

3.00E-03 

1.10E-08 

8.40E-09 

1.6OE-09 

4.20E-06 

1 -0OE-07 

8.40E- 1 0 

5.50E-06 

6.40E-06 

PGH\OUS-RIUM1-94-7\0ctobcr 27, 1994 10:33= 
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TABLE F.1-11 (Continued) 

Location* 
Contaminant W,y> Concentration 

Benzo@)fluoranthane 1350 -500 5.90E-06 

Benzo Qfluoranthane ~ 1450 -350 6.30E-06 

Bis(2ethylhexyl)phthalate 1300 -100 4.00E-07 

Carbazole 1450 -350 8.00E-07 

Chloroform 

Chrysene 

Dibenzo(a,h)anthracene 

Dieldrin 

Indeno(l,2,3cd)pyrene 

Methylene chloride 

1300 -100 3.80E-09 

1350 -500 3.1 OE-06 

1450 -350 2.1 OE-06 

1200 -650 2.70E-09 

1350 -500 2.30E-06 

1450 -350 3.80E-06 ' 

N-nitrosodi-n-prop ylamine 1300 -100 1.60E-08 

N-nitrosodiphenylamine 1050 -350 3.90E-07 

Octachlorodibenzo-p-dioxin 1050 -350 2.80E-10 

Octachlorodibenzofuran 1300 -100 2.1OE-10 

Tetr achloroethene 950 200 5.20E-0 1 

Trichloroethene 950 200 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). 

, e 
PGH\OUS-RNU)I-~~-~OC~O~C~~~~~ 27. 1994 10:33- 



t b -  

FEMP-OSRI-5 DRAFT FINAL 
October 31, 1994 

TABLE F.l-12 

MAXIMUM ANNUAL AVERAGE CONCENTRATIONS 

(AGRICULTURAL SCENARIO) 
AT OFT-PROPERTY RECEPTORS 

Contaminant 
Location* 

K Y )  Concentrations 

Radiological (pCi/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 

PGH\OUS-RIUM1-94-7\Oaobcr 27. 1994 10:33am 

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 

4.1 OE-07 

1.40E-05 

4.60E-06 

1 .20E-03 

8.80E-04 

9.40E-07 

1 .70E-05 

5.00E-04 

3.20E-04 

9.20E-05 

1.20E-02 

2.40E-04 

1 SOE-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 

000357 
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TABLE F.l-12 (Continued) 

Contaminant 
Location* 

(x.n Concentrations 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

zinc 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

2050 

Volatiles/Semi-VolatilesPCBs (ug/m3) 

4,4’-DDE 

4,4’-DDT 

Alphachlordane 

Aroclor-1254 

Aroclor-1260 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

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 

7.50E-O 1 

1.30E-04 

5.30E-05 

1 .70E-O4 

3.8OE-06 

1.00E-01 

4.10E-03 

2.40E-01 

6.80E-03 

2.60E-06 

4.10E-05 

1.40E-04 

6.20E-03 

2.30E-06 

1.20E-02 

3 .OOE-O5 

1.70E-03 

1 -70E-06 

1.30E-04 

8.40E-04 

3 SOE- 10 

1 .00E-09 

1 .OoE-lO 

3.20E-07 

1.10E-08 

9.1OE-11 

2.20E-07 

2.70E-07 

PGH\OUS-RI\D01-94-nOaober 27. 1994 10:33- 



FEMP-OSRI-5 D R k  FINAL 
October 31, 1994 

TABLE F.1-12 (Continued) 

Contaminant 
Location* 
a.Y) Concentrations 

Benzo @)fluor anthane 

Benzo(k)fluoranthane 

Bis(2ethylhexyl)phthalate 

Carbazole 

Chloroform 

Chrysene 

D ibem (a, h)anthr acene 

Dieldrin 

Indeno(l72,3cd)pyrene 

Methylene chloride 

N-nitrosodi-n-prop ylamine 

N-nitrosodiphenylamine 

Octachlorodibenzo-pdioxin 

Octachlorodibenzofuran 

Tetrachloroethene 

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 

5.60E48 

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. 

2.30E-11 

1 .9OE-O 1 

3 -9OE-0 1 

* 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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FEMP-OSRI-5 DRAFI' FINAL 
October 31, 1994 

TABLE F.1-14 

COMPARISON OF RADON CONCENTRATIONS 
AT AIR MONITORING STATIONS TO 

ISCLT MODEL RESULTS AT SAME LOCATIONS 

__________ ~~ 

*AMs ISCLT 
Concentrations Modeling Results 

AMS @ci/rn3) @ci/rn3) 

1 

2 

4 

6 

7 

400 

400 

400 

400 

1500 

3.32 

3.69 

0.87 

1.44 

0.98 

- * From Environmental Monitoring Report, 1992. 

PGH\OUS-IU\D-Ol-W-7\Oaobcr 27. 1994 10:33am 
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C w u M a n  

Gc 
D D  
€-E 
Mar 

~~ ~ ~ 

IPLW mIp) - UdU.rOl  0 d U . d  U d U . d  u.Iu..* ya ulrr* c p a  
aL..lrh . )LcIh lrrtpn hurl- hurl h r - 5  hrm wp NU-FCIW 

(01 mMV1 hlh-lwl wh- bSrh573 

GD 20 6 252 O O O H O O O m E + m  OOOHOO 

o oow 0 MEIOO E-F 0 7  1 6  1 1  15 1PE-11 1%-14 13SE-12 
1 96E-11 128E-09 SSOD !%6 464E-10 SOBE-13 275511 
1 %E-1 1 128E-09 

owE*oo o mE+OO D E  7 5  11 1 13 9 o m m  ammo OOOEIOO 

TOTAL 4 76E-10 

YES o ooEm YES slb580 
YES 0 WEIOO YES I 
YES o mEeo YES 

aril YIll nnn w 

O.ool300 YES O.OOEIOO 
6.UE-14 YES 2.75511 
o.mE+OO YES o.mEao 

ldll Mast Lohp mvw 

YES 
YES 
YES 
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.. FEMP-OSRI4 DRAR 

June 23. 1994 

CHEMICAL: ACTINIUM.227 +7D BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN -5 

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 9.1 l E +  00 1.07E + 01 l . l l E + O l  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 o.WE+W o.WE+W O.WE+ 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W O.WE+W o.WE+W O.WE+W 

Annual adsorbed contaminant quantity (g): O.WE + 00 o.WE+W o.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E + 05 120E+05 1.99E+05 1.23E+05 

2.78E+06 200E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

o.WE+W O.WE+W Single storm dissolved contaminant conc.(;e (mgp): O.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (8): 0.00E+00 O.WE+ 00 o.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): O.WE+W o.WE+W o.WE+W 

Annual dis. conta. qt (based on runoff) (e): O.WE+00 O.WE+W 0.00E+00 O.WE+W O.wE+w e 
~ 

SEDIMENT IN THE RUNOR: 

SUBBASIN 580 

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.WE+ 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W 

Annual adsorbed contaminant quantity (g): O.WE+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Singte storm dissolved contaminant quantity Poi (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

O.WE+W 

0.00E+00 

O.WE+ 00 

O.WE+W 

SUBBASIN PDAR 

3.58E-09 

2.84E48 

9.34E48 

7.06E t 05 

1.17Et07 

523E-14 

1 .WE49 

3.44E-09 

1.73E48 

SUBBASIN 581 

8.69E+Ol 

3.33E + 02 

4.21 E-09 

3.66E-07 

6.08E-06 

6.44E-14 

8.lQE-10 

1 .%E48 

1.36E-08 

SUBBASIN 582 

00 

5.1 9E + 01 

O.WE+W 

O.WE+W 

O.WE+W 

3.68E + 05 

6.31E+06 

O.WE+W 

o.WE+W 

O.WE+W 

P G H \ O U - S - R N M I - W - N ~  20. 19w 9 : 2 h  Page 3 



FEMP-OSRI-4 DRAFT 
June 23. 1994 

Gc 
D-D 
E-E 
Max 

1.01513 124E-10 4.34- 128E-01 1 S 1 4  OROUT1 

1BOE-13 229E-W 4.49- 9.06E-01 1 . S 1 3  QSTA75(575) 
(.&$E-13 1.S3E-09 3.- 4.35E-01 8.016.14 

m 5  

I d  I - 'OROUT2 

Go 206 252 6WE-10 666E-13 49SE-11 
2 75E-10 1 s M B  M 7.5 11 1 13 9 3 15E-IO 345E-13 306E-11 
275E-10 1 s M B  E-F 0 7  1 6  11  1 5  IWE-10 11ZE-13 116E-11 
275E-10 1 s M B  SSOD 566 246E-09 269E-12 146E-10 
275E-10 1- 

TOTAL 3 48E.09 

16.0 W(Rar(27) 349.0 
16.0 Q S T A l W I R d l  J58.0 
61.0 

57.0 OtRarOl 

DI . typin lva  w 
Aw Car h M4r RISId Qlll 253E-11 
A W b r r h -  254E-12 

3.57.0 

i d  m ~ohp w v ~  

I d  I d -  I d  yu 
pa m - d h S  -dh( - W h l  hmIs(aM.rl v w  mer) 

SM60 

-5 

5.79E-13 
3.W-13 
6.17814 
1.04E-12 

M b r n - -  car- - -  hsa lud  sawnvd cmc.n - 
C O n l W  Q1 kOUlW W CrrW Q1 hOU(W W 

2.W-13 YES 5 s - 1 1  YES sa580 101E-13 YES 101E-10 YES 
28JE-13 YES 529E-11 YES s165dl 1BOE-13 YES 146E-10 YES 
131E-13 YES 529E-11 YES slhyu 1SE-13 YES 146E-10 YES 

2.86E-13 
,'1.52E-13 
3.04E-14 
5.1SE-13 

TOTAL I 1.64E-07 1.99E-12 B.83E-13 

PGH\OU-~-RRD~I-W-~UUC 20. 19W 92Qm 
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June 23. 1993 

e CHEMICAL: CESIUM-137 + 1D BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 57U SUBBASIN !35 

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 1.1 1E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1 D9E-08 6.f7E-09 1.59E-08 7.01 E49 

Single storm adsorbed contaminant quantity PXi (e): 1.02E-07 2.85E-08 7.06E-08 1 S6E-08 

Annual adsorbed contaminant quantity (e): 4.41E46 2.16E-07 6.34E47 2.60E-07 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

l.mE+05 12OE+05 1.99E+05 1.23E+05 

278E+06 200E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.08E-13 1.32E-13 2.83E-13 1.31 E-13 

Single storm dissolved contaminant quantity PQi (e): 1.OOE-09 4.48E-10 1 SE-09 4.55E-10 

Annual dis. conta. qt (based on sediment yield)(g): 4.33E-08 3.40E-09 1 ME-08 7.61 E-09 

Annual dis. conta. qt (based on runoff) (e): 1.63E-08 7.47E-09 2.67E-08 7.61E-09 

~ ~ ~~ _ _ ~  

SUBBASIN 580 SUEBASIN PDAR SUBBASIN 581 S U B W N  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+W 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.78E-09 8.50E-09 8.87E49 9.24E49 

Single storm adsorbed contaminant quantity PXi (g): 2.95E-08 6.74E-08 7.71 E07 8.83E-08 

Annual adsorbed contaminant quantity (g): 4.5EE-07 2.22E-07 1.28E.05 2.28E-06 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E t 05 4.49E+05 3.68E+05 

7.13E + 05 1.17E+ 07 7.47E+06 6.31E+06 

DISSOLVED : 

1.85E-13 Single storm dissolved contaminant conc.Ce (mg/l): 1.01E-13 1.65E-13 1.8OE-13 

Single storm dissolved contaminant quantity POi (e): 1.24E-10 3.29E-09 229E-09 1 SE-09 

Annual dis. conta. qt @ased on sediment yield)(e): 1 SE-09 1.08E48 3.81 EQ8 4.97E-08 

Annual dis. conta. qt (based on runoff) (e): 2.03E49 5.46E48 3.81 E-08 3.30E-08 

Page 3 
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cc 
B D  
E-E 
YaX 

FEMP-OSRI.4 DRAFT 
June 23. 1991 

C D  10.6 252 9.UE44 1.03E-06 7.6SE-05 
2.61E-04 4.46E-04 D E  7.5 11.1 13.Q 3.72E-04 4.08E-07 3.61EoS 
2.61E-04 4.46E-04 E-F 0.7 1.6 1.1 1.1 4.32E-05 4.73E-08 4.ME06 
2.61E-04 4.46E-04 SSOD 56.6 0.00H00 0.00EKQ O.OOE100 
261E-04 4.46E-04 

TOTAL 1.36Eai 

349.0 
JyI.0 

Q.llwa4lu.n w 
AVb Conr h?- I n d  0.1 1.UE-05 
AvsCarh 011 1.46E-06 

UuCark?ddp(lndOlR 2.16E-04 
UuConrh011dM4.Im 2.17E-M 

u Car hQYllm. Lir(i..mmW 7.ME-07 - CDllL dm. Lh l.RE-01 

I 

ldllwus m k v n  

1d.I l d Y U  llllyU 
wus D1.mhUdhfi -hl 

Mc4mnlwdsyj v u  W&w) 
C n a  
&dial 

CD 9.96E-02 121E-06 5.sE-07 
D E  3.75E-02 4.56E-07 225E-07 
E-F 4.00E-03 4.87EoB 2.40E-08 
SSOD O.WE100 O.OOE40 O.OOEl00 

TOTAL 1.41E-01 1.72E-06 8.47E-07 

6.69E-07 NO 7.36E.05 NO 
-70 2.66E-07 NO 7.36E-05 
-75 0.- YES 0.00EcQ) YES -I o.OoHQ0 YES 0.00H00 

0.OoEa YES 0.- 
o.ool300 YES 0.- 

YES 
YES 
YES 

PGH\OU-S-RIUMI-~~-~UIU 20.19W 92- 



- -  - -  - - _  FEMP-OSRI-4 DRAFT 
June-23, 1994 

CHEMICAL NEPTUNIUM-237 + 1D BASELINE 

SUBBASIN WPA SUBBASIN 570 SUBBASIN !35  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 

4.21 E+OO 

9.1 1 E+ 00 

4.44E + 00 

1.07E+01 

2.22E + 00 

1.1 1E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXI (e): 

Annual adsorbed contaminant quantity (e): 

9.07E-04 

8.49E-03 

3.68E-01 

4.75E-04 

2OOE-03 

1 .=E42 

4.55E-04 

2.02E-03 

1.81E-02 

SURFACE WATER RUNOFF: 

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 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (a): 

5.69E.07 

2.74E-03 

1.19E-01 

4.48E-02 

3.05E-07 

1.04E-03 

7.85E-03 

1.73E-02 

2.66E-07 

1 SOE-03 

1 .%E42 

2.51 E-02 

O.OOE + 00 

0.OOE + 00 

~ ~~~ ______ _ _ _ _ _ _ ~ _ _ _ _  ____ 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnelyr): 

5.10E + 00 

2.26E+01 

SUBBASIN 582 SUBBASIN PDAR 

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): OBOE+ 00 

Single storm adsorbed contaminant quantity PXI (9): 0.00E+00 

Annual adsorbed contaminant quantity (g): 0.00E+00 

6.13E-04 

4.86E-03 

1.60E-02 

O.OOE+ 00 

0.00E+00 

O.00E + 00 

OBOE+ 00 

O.OOE t 00 

O.OOE + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34€+04 

7.13E + 05 

7.06€+05 

1.17E t 07 

4.49E + 05 

7.47E +06 

3.68E+05 

6.31E t 06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQ (9): 

Annual dis. conta. qt (based on sediment yield)@): 

O.OOE+ 00 

0.00E+00 

O.OOE+ 00 

3.91 E-07 

7.81 E-03 

257E-02 

O.OOE + 00 

O.WE+W 

O.OOE t 00 

O.OOE+ 00 

O.OOE+W 

O.OOE + 00 

Annual dis. conta. qt @ased on runoff) (e): 0.00E+00 1.3OE-01 O.00E + 00 0.00E+00 

Page 3 



June 23, 19% 

Sllb560 
-0 
slM75 

c. Pa W oi mln 
Duhd & d u d  T u -  D.lha C a r . r I 0  8mNl - -  -p. 
crr -1 lbalpl dRmmId) F a l a  -mm IdaJ (d.1 

QROUTO 1.0 WRaBS) 390.0 
6.45E-13 3.64- 1.98Ho5 S.SE-01 6 S 1 3  W7'locr Jo.0 OSTAlJO(R&I 428 o 

t3STAlCi-A) 31.0 
O.WE+OO 0.- l23Hos 2.62E-01 O.onE400 

3.3OE-14 1.59E-10 1.70- 2.WE-01 6.59E-15 

- m . a r n d  C a r m  a a u m d -  - &nad Carh ea8mDd 

cal (mm W hoyL(W W Car (14) W hQYlW W 

330E-14 VES 1-11 YES slb580 OOOEIQ) YES oOOE*oo VES 
64SE-13 YES 741E-11 VES -1 221E-12 NO SUE-10 VES 
OOOHOO YES OOOHOO YES Bw82 000500 YES OOOHOO VES 

0.00H00 0.- 4.34- 128E-01 o.CoE40 

221E-12 2 8 1 W  4.- 9.06E-01 201612 
0.OoHQ) o.OoHQ0 3.68- 4.35-1 0.- 

349 0 
2.580 

9.49E-10 (.ME-12 7.74E-11 
4.16E-10 4.55513 4 . a - 1 1  

S F  0.7 1.6 1.1 1.5 4.61E-10 528E-13 SUE-11 
SSOD 56.6 l.SBEQ8 1.75E-11 9.M-10 

23lE-I3 1.14E-13 
1.m-13 8.86E-14 
5.41612 2.67E-12 
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- ~- - FEMP-OSRI4 DRAFT 
June 23. 1994 - 

CHEMICAL: PLUTONIUM238 BASELINE 

SUBBASIN !%O SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+ 00 4.21E+OO 4.44E+ 00 222E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.1 1 E+ 00 1.07E+01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.62E-09 1.65E-08 3.41 E-08 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (e): 1.52E-08 6.94E-08 1.51 E47 0.00E+00 

Annual adsorbed contaminant quantity (e): 6.58E-07 5.27E-07 1 .%E46 0.00E+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 2rnE+06 3.34E+06 2.06E+06 

DISSOLVED: 

O.OOE+ 00 

Single storm dissolved contaminant quantily Poi (9): 1.59E-10 1.16E49 3.64E-09 O.OOE + 00 

O.OOE + 00 Annual dis. conta. qt (based on sediment yield)@): 6.87E-09 8.82EU9 3.27E-08 

. Annual dis. conta. qt (based on runoff) (e): 2.59E-09 1 .WE48 6.10E-08 O.OOE + 00 

Single storm dissolved contaminant conc.Ce (mg/l): 3.3OE-14 3.4281 3 6.45E-13 

SUBBASIN 580 SUBBASIN PDAR 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 7.92E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E+01 

5.10E+00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 5.94E47 

Single storm adsorbed contaminant quantity PXi (g): O.WE+bO 4.71E-06 

Annual adsorbed contaminant quantily (e): 0.00E+00 1 .!%E45 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 

7.13E + 05 1.17E+ 07 

DISSOLVED : 

1.22E-11 Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (e): 0.00E+00 2.45E-07 

Annual dis. conta. qt (based on sediment yield)(g): 8.06E47 

Annual his. conta. qt (based on runoff) (e): 0.00E+00 4.06E46 

O.OOE+ 00 

O.OOE+ 00 
. .  

SUBBASIN 581 SUBBASIN 582 

8.69E+01 9.56E + 00 

3.33E+02 5.19E + 01 

1.02E-07 O.OOE + 00 

8.9OE46 O.OOE+ 00 

O.00E + 00 1 . N E W  

4.49E + 05 3.68E + 05 

7.47E + 06 6.31 E+ 06 

221E-12 

281 E-08 

O.OOE+ 00 

O.OOE + 00 

4.6BE-07 

4.68E-07 



June 23. 1994 

~ ~~ 

cc 
D D  
€-E 
Max 

~ ~ 

Go 206 252 9 2 7 W  1OZE-10 7- 
5 S 1 W  29lE-06 M 7 5  I1  1 13 9 399E-W 437E-11 387E-09 
S 5 1 W  291E-06 E-F 0 7  16  1 1  15 806E-0888JE-11 91OE-09 
1 43607 68M-06 S O D  566 28JE-06 310E-09 16RE-07 
1 43E-07 6BOE-06 

TOTAL JOSE06 

YES 724E09 YES 

YES 0.00H00 YES 
5.M-11 YES 724E-09 

0 . I I W R h I  w 
Am Cat. n hd4. Run a OR 1 ME48  
A v p C o n r h  OR 185E-09 

Y.rEarhhwsRuldM 118607 
Y.rConrhm*wRm 119EQB 

E Ear h OIR .I MI. L h  (I..-) 121- 

hwdEaram.ur O4lE-10 

O.WEI(D YES O.00EIQ) 
228E-10 YES 1.68E-07 
2.02E-10 YES 1.68E-07 

1 O W y . p  Lohpk v u  

T d l l  ldll mss T d l l  Y r a  
Du YI. -.dhfi D)OLhl.dhl 
&dh ynh.ludwl v m  mmql 

C D  5 19E-06 6 =E-1 1 3 1ZE-11 
D E  2 15E-06 26751 1 1 ZBE-11 
E-F zBoE-06 353E-11 1 74E-11 
S O D  979E45 119E-09 5 BBE-10 

TOTAL 108E-04 132E-09 6 !WE-10 

YES 
YES 
YES 

I 
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FEMP-OSW4 DRAFT - -  - 
~ 

June23. 1994 

CHEMICAL: PLUTONIUM-239/240 BASWNE 

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+ 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): 5.89E-07 1.38E-06 3.WE-06 O.WE+W 

Single storm adsorbed contaminant quantity PXi (e): 5.51E-06 5.82E-06 1.33E-05 O.WE+W 

O.WE+W Annual adsorbed contaminant quantity (e): 2.39E-04 4.41 E-05 1.2OE-04 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.20E+05 1.99E+05 

278E + 06 2WE+06 3.34E+06 

DISSOLVED : 

O.WE+W Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (e): 5.76E48 9.73E48 3.21 E47 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 2.49E-06 7.39E-07 2.88E-06 O.OOE+W 

O.WE+W 

2.86E-11 5.69E-11 12OE-11 

Annual dis. conta. qt (based on runoff) (e): 9.41 E47 1.62E-06 5.37E-06 

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+W 8.69E+01 9.!XE+ 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 2.81 E45 1.05E.05 9.50E-06 

Single storm adsorbed contaminant quantity PXi (e): O.WE+W 2.23E-04 9.15E-04 9.09E-05 

Annual adsorbed contaminant quantity (e): O.WE+W 7.34E-04 1 S2E42 2.35E-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+O7 7.47E + 06 6.31E+06 

DISSOLVED: 

2.02E-10 Single storm dissolved contaminant conc.Ce (mgp): O.WE+W 5.79E-10 228E-10 e Single 8torm dissolved contaminant quantity PQi (e): O.WE+W 1.16E-05 2.89E-06 2.11E-06 

Annual dis. conta. qt (based on sediment yield)(g): O.WE+OO 3.62E-05 4.81 E-05 5.45E45 

Annual dis. conta. qt (based on runoff) (e): O.WE+W 1.92E-04 4.81 E45 3.61E-05 

~ 6 ) ~ ~ 3 & ~ 0 ~ - 5 - i U \ b a 1 - ~ ~ ~  m.19w9:z~m Page 3 



FEMP-OSRI14' DRAFT 
June 23. 19% 

sIh560 

-0 

ab575 

80580 

-1 
srhyu 

O.WE100 O.WE100 4 . 3 4 m  128E-01 0.00H00 OROUT1 
1-75 

1.59E-11 2.03E-07 4.49E105 9.06E-01 1.44E-11 QSTA7W75) 
0.WE100 0.00E+00 3.WHo5 4.35E-01 0.00H00 

358.0 

57.0 WRW) 
78.0 OSTAlZO(Rd) 

TUV..I.dII.r(l 
388.0 

3460.0 .--- W(S) 1.03EM7 

0.00H00 O.oOhQ0 
o .mm O.mE100 
1.03E-12 5.09E-13 
3.BoE-11 1 .a -11  

swa o.mEm YES o . m m  YES 80580 

ab575 0.00Ew YES O.OOE+QO YES 
ab570 1 0.00Em YES O . U E 4 0  

o.UE40 YES 0.mma 
1SE-11 YES 6.81E-09 
o.ooE+oo YES 0.00~00 

I I I 
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CHEMICAL: PROTACTINIUM-231 BASELINE 

- FEMP-OSRI-4 DRAFT 
- June 23; 1993 

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 .OlE +02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (e): O.WE+W 

Annual adsorbed contaminant quantity (e): OBOE+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant wnc.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): 

0.00E+00 

0.00E+00 

O.WE+OO 

0.00E+00 

a 
S U B W N  WPA SUBWIN 570 SUBBASIN 575 

4.21E+00 4.44E + 00 222E + 00 

9.1 1 E+ 00 l.O7E+Ol l . l lE+Ol  

0.00E+W 0.00E+00 0.WE+00 

O.WE+W O.00E + 00 O.WE+00 

O.wE + 00 O.WE + 00 0.00E+00 

120E+05 1.99E+05 123E+05 

200E+06 3.34E + 06 206E+06 

0.00E+00 O.00E + 00 0.00E+00 

0.00E+00 0.00E+00 0.00E+00 

O.WE + 00 0.00E+00 

O.00E + 00 OBOE + 00 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

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): O.OOE+ 00 

Single storm adsorbed contaminant quantity PXi (e): O.WE+W 

Annual adsorbed contaminant quantity @): O.OOE + W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E +OS 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 8.69E + 01 9.56E+00 

1.17E + 01 3.33E + 02 5.19E+ 01 

7.00E46 1.17E46 0.00E+00 

5.55E-05 1 .WE44 0.00E+00 

O.OOE + 00 1.83E44 1.69E-03 

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): 0.00E+W 9.09E-11 1.59E-11 0.00E+00 

Single storm dissolved contaminant quantlty Poi (g): 0.00E+00 1 .WE46 203E-07 0.00E+00 a 
Annual dis. conta. qt (based on sediment yield)(e): 0.00E+00 5.99E-06 3.37E46 0.00E+00 

3.01 E45 3.37E46 0.00E+00 Annual dis. conta. qt (based on runoff) (e): O.00E + 00 

000S3SGH\OU-S-RIUMI-wruunc 20.19949261m Page 3 



FEMP-OSk-4 DRAFT 
June 23, 19% 

poo 
lcba 

G O  
B E  
E-F 
S O D  

TOTAL 

1.w-11 1.6sE-08 4.34EW l W 0 1  1.76E-12 

1.34E-10 1.71E-06 4.4SEWS 9.06E-01 I S 1 0  
5.73E-11 5 8 7 M 7  3.6M305 4.33501 2.4S11 

T I  tu- tub - m d h 0  -h4 
-&I MW#SIW.rl v * r  (wrr) 

2.81E-04 3.S1E-w 1.75f-03 
1 .WE44 1.32E-m 8.QE-IO 
1.15Eo5 1 UN-10 6.m-11 
4 s -  5.12E-10 252E-10 

4.53E-04 S51E-09 272E-03 

349 0 
3y)O 

16.0 w(Ra~Q.7) 
16.0 aSTAIOO(Rad271 
61.0 

3.84E-07 7.75E46 
3.84E-07 7.75E46 

MaX 3.84Eo7 7.7s- 

o.lllir*lira lprl 

4.3oE-08 
4.31- 

3.17E47 
3.18E-08 

21- 23ZE-W 1.l3E-07 
13.9 8.07E-07 8.UE-10 7.83E-08 
1.1 1.5 1.1SE-07 1 s - 1 0  1.JoEoB 

56.6 1.31E-06 1.44- 7.- 

NO 1 . m 7  NO 
NO l.SZE-07 
NO 3.- NO 

1.38.511 NO 1 . a -  
1.34E-10 NO 7.BoE08 
5.73E-11 NO 5.73E-08 

NO 
NO 
NO 
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FEMP-OSRl4 DRAFT - 
June23, 1994 

CHEMICAL: RADIUM226 + 8D BASELINE 

SUBBASIN !PO SUBBASIN 9 5  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 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 1.07E+01 1.1 lE+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.87E-05 1.65E.05 3.28E-06 7.82E-07 

Single storm adsorbed contaminant quantity PX (e): 3.63E-04 6.93E-05 1 M E W  1.74E-06 

Annual adsorbed contaminant quantity (e): 1 57E-02 5.26E-04 1.31E-04 2.90E-05 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.23E +05 l.mE+05 1.2OE+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): 1.92E-09 8.34E-10 1 .=E-1 0 3.79E-11 

Single storm dissolved contaminant quantity PQi (e): 9.25E-06 283E-06 8.55E-07 1.32E-07 

Annual dis. conta. qt (based on sediment yield)(g): 4.00E-04 2.15E45 7.68E-06 2.21E-06 

Annual dis. conta. qt (based on runoff) (e): 1.51 E-04 4.72E45 1.43E-05 221 E46 

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): 3.03E-07 2.17E44 2.54E-06 l.lOE-06 

Single storm adsorbed contaminant quantity PXi (9): 1 S5E-06 1.72E-03 2.21 E-04 1 D5E-05 

Annual adsorbed contaminant quantity (e): 2.41 E45 5.65E-03 3.68E-03 2.72E-04 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

4.34E+04 7.06E+05 4.49€+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): 1.38E-11 1 .WE48 1.34E-10 5.73E-11 

Single storm dissolved contaminant quantity Poi (g): 1 .WE48 2.18E-04 1 .71 E46 5.97E-07 

Annual dis. conta. qt (baaed on sediment yield)@): 263E.07 7.18E-04 2.84E-05 1 .WE45 

Annual dis. conta. qt (based on runoff) (e): 2.78E-07 3.62E-03 284E-05 1 .ME45 



June 23. 1993 

U W  -loll 
crot.uct)n .L-. n a m m m  

rsIIc19 rrrrrlcql 

Gc 1 BJE-11 4 56E-10 
D O  1 BJE-11 4 56E-10 
E-€ 1 BJE-11 4 56E-10 
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o l . . I M R W  VDll 

0.WEIOO o.ooE+oo 4.34€404 138E41 0.00H00 

0.00EIOO 0.00Hoo 4.49E*05 9.oBE-01 0.OOHQO 
0.00E400 O.WE+Oo 3.W3C5 4.JSMl 0.- 

~ 
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SSOD 566 OooEIOO OooE100  O W t 3 0 0  

TOTAL 4 WE-1 1 

1.u wms k V W  

16.01m(R&71 349 0 

ab560 
-70 
-5 

16.0 &TAtWR&7) 358.0 
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OOOHOO YES 0 who0 YES sla5u? OOOEIOO YES OWE100 YES 
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... - - - . .  - .  FEMP-OSRI-4 DRAFT 
June 23 .- 1994 

CHEMICAL RUTHENIUM-106 Baseline 

SUBBASIN 510 SUBBASIN 575 SUBBASIN 560 SUBBASIN WPA 

SEDIMENT IN THE RUNOR. 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E+W 4.21 E+ W 4.44E+W 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 1 .O7E + 01 t.l lE+Ol 

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W o.WE+W 4.71E-10 O.WE + 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W O.WE+W 2.09E-09 O.WE+W 

Annual adsorbed contaminant quantity (e): o.WE+W O.OOE + W 1.88E48 0.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.WE+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

O.00E + 00 

Single storm dissolved contaminant quantity PQ (9): O.WE+ 00 O.00E + 00 1.07E-10 0.00E + 00 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 O.WE+W 9.60E-10 O.00E + 00 

Annual dis. conta. qt (based on runoff) (e): O.WE+W O.WE + 00 1.79E-09 O.WE + 00 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W 0.OOE + 00 1 SOE-14 

SUBBASIN 580 

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 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W 

Annual adsorbed contaminant quantity (9): O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 

7.13E+05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 I 

Single storm dissolved contaminant quantity POi (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

O.WE+W 

O.WE+W 

O.WE+W 

SUBBASIN PDAR 

~ 

SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1.17E+01 

9.39E-10 

7.44E-09 

2.45E-08 

7.ME + 05 

1.17E+O7 

4.12E-14 

8.23E-10 

2.71 E-09 

1.36E-08 

O.WE+W 

O.00E + 00 

O.WE + 00 

O.00E + 00 

O.WE+W 

O.WE+W 

O.00E + 00 

9.56E + 00 
5.19E +01 

O.OOE+W 

O.WE+00 

O.WE+W 

3.68E +05 

6.31E+06 

O.OOE+ 00 

O.WE+W 

O.00E + 00 

OBOE + 00 
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FEMP-OSRld h F T  - 
June 23. 1994 
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CHEMICAL: sTRONlIuM-90 + 1 D BASEUNE 

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 

ADSORBOD: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contamlnant quantity PXI (g): 

Annual adsorbed contaminant quantity (8): 

1.45E.08 

1.35E47 

5.86E-06 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (d): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQ (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

4.99E-11 

2.40E47 

1.WE45 

3.92E-06 

SUBBASIN WPA 

4.72E.09 

1.99E-08 

1.51 E47 

1 .66E-11 

5.65E-08 

4.29E47 

9.43E-07 

FEMP-OSRI4 DRAFT 
June 23. 1994 

SUBBASIN 570 SUBBASINS75 s 

4.44€+00 2.22E + 00 

1.07E+01 1.1 1E+Ol 

8.56E-09 3.70E-09 

3.80E.08 8.20E-09 

3.42E-07 1.37E-07 

1.23E+05 1.99E+05 

3.34E+06 2.06E + 06 

2.76E-11 1.25E-11 

1 .%E47 4.34E8 

1.39E-06 

2.60E-06 

SUBBASIN 580 SUBBASIN PDAR 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 7.92E + 00 
Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E +01 

5.10E+ 00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.05E-09 1.72E-08 

Single storm adsorbed contaminant quantity PX (9): 1.55E48 1 .%E47 

Annual adsorbed contaminant quantity (9): 2.42E-07 4.48E-07 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

4.34E+W 7.06E+05 

7.13E+05 1 .I 7E+ 07 

MSSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 9.63E-12 6.02E-11 

Single storm dissolved contaminant quantity PQi (g): 1.18E48 1.2OE-06 

Annual dis. conta. qt (based on sediment yield)@): 1.84E-07 3.96E-06 

Annual dis. conta. qt (based on runoff) (e): 2.00EUS 1 .%E47 

SUBBASIN 581 SUBBASIN 582 

8.69E + 01 9.56E + 00 

3.33E+02 5.19E+ 01 

1.27E-08 8.53E-09 

1.lOE-06 8.16E-08 

1.83E45 2.11E-06 

4.49E + 05 

7.47E + 06 

3.68E + 05 

6.31 E + 06 

4.66E-11 

5.93E47 

3.09E-11 

3.22Em 0 
9.86E-06 8.32E-06 

9.85E-06 5.52E-06 



FEMP-OSRl4 DRAFT 
June 23. 1993 

y.i Car h c.d4. R W I ~  M 4.98Em 
Y . r C o a r h Q R . I M 4 . M  5.ooEm 

1 . 7 0 ~  

&mUdcar.Lm.Lk 5.4oE.os 

R Car k 0111 M a .  Lk(13. W) 

C D  5.4woo &WE45 325E-05 
D E  1.11Hol 1.35Eol 6.65E45 
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S O D  9.10E100 1.11Eol 5.46E-05 

TOTAL 2.wHo1 3 . m  1.61E-04 
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EMP-OSRI-4 DRAFT 
. -  

June 23, 1994 

CHEMICAL: TECHNETIUM89 BASELINE 

S U B W N  560 SUBBASIN WPA SUBBASIN !PO 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 1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.26E-05 5.56E-05 2.18E-04 6.03E44 

Single storm adsorbed contaminant quantity PX (g): 3.99E-04 2.34E-04 9.67E-04 1.34E-03 

2.24E-02 Annual adsorbed contaminant quantity (9): 1.73E42 1.78E43 8.68E-03 

SURFACE WATER RUNOFF: 

1.23E + 05 Single storm Nnoff volume (d): 1.70E+05 120E+05 1.99E+05 

Annual runoff volume (cf): 2.78E+ 06 200E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1 25E-05 1 66E-05 5.94E-05 1.72E-04 

Single storm dissolved contaminant quantity Poi (e): 6.00E-02 5.64E-02 3.35E-01 6.WE-01 

e 1.00E+01 Annual dis. conta. qt (based on sediment yield)@): 2.60E+ 00 4.28E-01 3.00E+00 

Annual dis. conta. qt (based on runoff) (9): 9.8OE-01 9.41 E-01 5.61E+ 00 1.00E+01 

~~ ~ 

S U B M N  580 S U B W N  PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOff 

Single storm event sediment yield Y(S)e (tonne): 5.1OE + 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: 

O.WE + W Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 S.SIE-04 1 ME-04 

Single storm adsorbed contaminant quantity PX (e): 0.00E+00 4.41 E43 1.27E-02 O.WE + 00 

Annual adsorbed contaminant quantity (e): O.OOE + 00 1.45E-02 2.1 0E-O 1 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

4.34E+W 7.06E+05 4.49E + 05 3.68E+05 

7.13E t 05 1.17E+ 07 7.47E + 06 6.31 E + 06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 1 .=E44 4.53E-05 O.WE + 00 

O.WE+00 a Single storm dissolved contaminant quantity PQi (e): O.WE+ 00 3.31E+ 00 5.76E-01 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 l.WE+Ol 9.58E + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): 0.00E+00 5.48E + 01 9.58E + 00 0.00E+00 

I _  8 
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FEMP-OSRI4 DRAFT 
June 23. 1994 

349.0 
3580 

2.33EOs 2.m-08 1.80E46 
13.9 l.lSE-05 126E48 l.IIE46 

1.5 2.58E46 2.8ZE-09 2.91E-07 

1 .sJEoB 7.57E-09 

.IEs 1.96Eob YES 
YES 1.- 
YES 1.96E-06 YES 

3.17E-10 YES 3.17E-07 
5.05E-09 YES 2.50E-06 
9.15E-10 YES 9.35E-07 

YES 
YES 
YES 

I 
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- .. FEMP-OSRI-4 DRAFT 
June 23.. 19% 

- 

CHEMICAL: THORIUM-Po BASELINE 

SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 SUBWIN WPA 

SEDIMENT IN THE RUNOFF: 

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 (tonne/yr): 1.01 E+ 02 9.11E+00 1.07E+ 01 1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.14E-04 220E-04 2.35E-03 5.46E-04 

Single storm adsorbed contaminant quantity PXi (e): 7.61 E43 9.27E-04 1.04E42 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 (d): 

Annual runoff volume (cf): 

1.70E+05 1.20E+05 1.99E+05 1.23E+US 

278E+06 2rnE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.84E.09 1.34EU9 1.31 E-08 3.18E.09 

Single storm dissolved contaminant quantity Poi (9): 233E.05 4.55E.06 7.36E.05 l.llE-05 

Annual dis. conta. qt (based on sediment yield)(g): 1.01E-03 3.45E-05 6.61 E-04 1.85E-04 

Annual dis. conta. qt (based on runoff) (e): 3.81 E-04 7.58E-05 1 .=E43 1.85E-04 

SUBBASIN 580 SUBBASIN PDAR SUBWIN 581 SUBBASlN 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): 5.83E45 1.47E-02 7.97E-04 1 .50€-04 

Single storm adsorbed contaminant quantity PXi (8): 2.97E-04 1.16E-01 6.92E-02 1 M E 4 3  

Annual adsorbed contaminant quantity (e): 4.62E-03 3.84E-01 1.15E+ 00 3.70E-02 

SURFACE WATER RUNOFF: 

Single storm runoff vo lum (d): 

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): 3.17E-10 8.88E-08 5.05E.09 9.35E-10 

Single storm dissolved contaminant quantity POI (g): 3.90E47 1.77E-03 6.42E-05 Q.74E.06 

Annual dis. conta. qt (based on sediment yield)@): 6.06E46 5.85E-03 1 D7E-03 2.52E-04 

Annual dis. conta. qt (based on runoff) (e): 6.40E.06 294E-02 1 D7E-03 1.67E44 
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June 23. 1994 

~ ~ ~ 

C D  206 252 4 3 1 M 1  472E-04 351EQz 
2 46501 4 42E101 D E  7 5  11 1 13 9 206E-01 22!E-o4 2QK-02 
2 Mol 4-1 E-F 0 7  1 6  11  15 695502 761E05 7 W - 0 3  
2 46E-01 4 42HOl SSOD 586 lWE100 176E-03 9S2E-02 
2 46E-01 4 42E101 

TOTAL 2 3 1 W  

7.1- 3 . U M 1  1 11oHol I 
2.55604 1.43Hoo 4 . W l  @ADDY 
4.UE-05 1.56E-01 7.64Hoo O G W A W )  
1.16E-04 z.mJE*oo 1.85501 

M y . l r R W M  uy 

Ava bnr h?.d4. R m . 1  QYl 163EQz 
&vubnrnQYl 164E-03 

I- m ~rdno k v- 

Tam 1w y.. T U -  

-In) yo ma^ v w  -1 
tnu YI. - h e  w h l  

W c O n r ~ U . L k  5.wEU3 
1.WEal 

3.67EIOO 

R &d Crr hP1. lpIl 

R &d Ear hOY .1 PA. (mp) 

7.15E-05 YES 3.55E.m YES 
-70 ZS3E44 YES 3.#E.m 
-75 4.uE-03 VES 3.55E-02 YES - 1  

SSOO 5.09HO1 6.20E-04 3.06E-04 

TOTAL 9.25Hdl 1.13E-03 5 S E 4 4  

3.96~05 YES 3 . 9 ~ 0 2  
1.55E-04 YES 9.52E.m 
6.61E-05 YES 6.61E-02 

YES 
YES 
YES 
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FEMP-OSRI-4 DRAFT 
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June23. 1994 

e CHEMICAL: THORIUM232 + 10D Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+OO 4.21E+00 4.44E +00 2.22E + 00 

9.11E+00 1.07E + 01 1.11E+01 Annual sediment yield Y(S)a (tonnelyr): 1.01 E + 02 

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 (9): 1.12E+02 6.39E+01 2.03E+02 1.69E+01 

Annual adsorbed contaminant quantity (e): 4.87E + 03 4.85E + 02 1.82E+03 2.83E + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+W 12OE+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): 7.15E.05 9.22E-05 2 S E W  4.44E-05 

Single storm dissolved contaminant quantity P a  (9): 3.44E.01 3.13E.01 1.43E+00 1.55E.01 

0 Annual dis. conta. qt (based on sediment yield)@): 1.49E+01 238E+00 l a E + 0 1  2.59E + 00 

Annual dis. conta. qt (based on runoff) (9): 5,62E+ 00 5.22E + 00 2.39E+01 2.59E + 00 

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): 7.27E+00 

Single storm adsorbed contaminant quantity PXi (a): 3.71E+01 

Annual adsorbed contaminant quantity (9): 5.TIE + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

SUBBASIN PDAR 

7.92E + 00 

1.17E+ 01 

1.92E + 02 

1.52E+03 

5.00E+03 

7.06E + 05 

1.17E + 07 

SUBBASIN 581 

2.60E + 01 

2.26E+03 

3.76E + 04 

SUBBASIN 582 

9.56E+ 00 

5.19E +01 

1.06E+01 

1.01 E + 02 

2.61E+03 

3.68E+05 

6.31 E + 06 

MSSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.96E45 1.16E-03 1.65E44 6.61 E45 

Single storm dissolved contaminant quantity PQi (9): 4.86E42 2.31E+01 2.10E +00 6.89E.01 

Annual dis. conta. qt (based on sediment yield)@): 7.57E.01 7.62E+01 3.49E+01 1.78E+01 

Annual dis. conta. qt (based on runoff) (e): 7.99E.01 3.84€+02 3.49E+01 l.lBE+Ol 

~oQ~4%H,0u-sm1-~,, M. 19949:zQm Page 3 



FEMP-OSIfl.4 DRAFT 
June 23. 1994 

CsQaS 
S a d h  

Go 
DE 
B F  
SSOD 
TOTAL 

cc 
D D  
E-E 

1d.I T U  m T U  m 
YI.. - h a  m h l  

Win) ylh.lbmwt v w  tmfdwl 

1.14504 1.JBE-01 6.84E-02 
4.69EIOJ 5.71E-02 z.azE-02 
1 .BoHo3 2.lsE-02 I.OBE-02 
4.- 5.~E-01 2.75E-01 

6.37Wy 7.75501 3.82E-01 

7.78Ho1 5.35E+o2 
7.78EIOl 5.35E102 
l.OZE+OZ 5.35E102 

~~ 

252 -2-p E-F 11.1 1,6 

SSOD 

~~ 

1.SBHoz 1.73E-01 1.29EIOl 
13.9 6.79hOl 7.44E-02 6.- 
1.1 1.5 5.21hOl 5.71E42 5.OSEcOO 

56.6 1.63E103 1.- 9.88Ho1 

SM60 4.46E-02 NO 1-1 NO NO 1 El 
shS75 3.47E-03 YES 3.47EMQ YES 
-70 1 8.01E-02 NO 125501 

2.66E-03 YES 2.66Eum 
225E-01 NO 9 . W W l  
2.m-a3 YES ' Z.SBEa0 

YES 
No 
YES 
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FEMP-OSRI-4 DRAFT 
. .  

June 23. 1994 

CHEMICAL URANIUM (Total) BASELINE 

SUBBASlN 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 (bonne/yr): 1.01 E +02 9.11E+00 1.07E+01 l.tlE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.51E+01 

Single storm adsorbed contaminant quantity PXi (e): 7.97E+02 

Annual adsorbed contaminant quantity (e): 3.45E+04 

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 quantyr PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

4.46E.02 

2.15E+02 

9.29E+03 

3.51E+03 

1.52E+02 

6.42E+02 

4.87E + 03 

2.42E42 

8.23E + 01 

6.24E+02 

1.37E +03 

5.52E + 02 

2.45E+03 

2.20E + 04 

1.99€+05 

3.34€+06 

8.01 E42 

4.52E + 02 

4.06E+03 

?.51E+03 

2.28E+01 

5.07E + 01 

8.47E + 02 

1.23E+05 

2.06E + 06 

3.47E-03 

1.21 E + 01 

2.02E + 02 

2.02E + 02 

SUBBASIN 580 SUBBASlN PDAR SUBBASlN 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): 1.87E+01 3.38E+03 2.22E + 02 1.58E + 01 

1.52E +02 Single storm adsorbed contaminant quantity PXi (e): 9.52E+01 2.68E + 04 1.93E+04 

Annual adsorbed contaminant quantity (e): 1.48E+03 8.82E + 04 3.22E+05 3.91E+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 6.31 E + 06 

DISSOLVED : 

2.58E-03 Single storm dissolved contaminant conc.Ce (mg/l): 2.66E-03 4.32E +00 2.25E-01 

Single storm dissolved contaminant quantity POi (e): 3.27E+ 00 8.63E+04 2.85E + 03 2.69E+01 

Annual dis. conta. qt (based on sediment yield)@): S.OBE+Ol 2.84E+05 4.75€+04 6.96E + 02 

Annual dis. conta. qt (based on runoff) (e): 5.36E+01 1.43E+06 4.75E + 04 4.61E+02 

s 1  

o o o ~ ~ \ O U - J - R I \ D O l - W 7 U u n t  20. 19949:26rm Page 3 



FEW-Oh4 DRAFT 
June 23. 19% 

1.07E-06 6.02E-03 1.WEW 9.68Ml 1.- 

123Ho5 2.62E-01 1 . 0 1 w  2; 1 3.84M7 1.34E-03 

OROUTO 
w7OCT 
M A ? U S & W P A )  

1.0 aRorbwI 3900 
30.0 OSTAlWR-I 428 0 
31.01 

Gc 
D D  
E-E 
YaX 

C-D 7.06 252 290E-03 318E-06 2-01 
1 M E 0 1  7 14E-03 D E  7 5  11 1 13 9 136E-03 149- 132E-04 
1 04E-03 7 14E-03 E-F 0 7  1 6  11  15 l63E-03 179E-06 1ME44 
279E-03 7 14E-03 S O D  566 S55E-02 608E-05 330E-03 
2 79E-03 7 14E53 TOTAL 6 14Eo2 

327E-06 1.61E46 
1.49E-06 7.35E-07 
6.ME-07 3.27E-07 
1.9oE-05 9.37E-06 

W y r n l R k n  Upn 

A- C a m  h v  b r  QR 3 ME44 
A - c O n r h B  3dsE-05 

Z.UE-05 l.ZlE-03 

k V r  

T U  T U  Y.n T d l r s  
Cmn yrr - h e  W d h l  
b -In) m D M . r )  vem w w  

- 
SIC570 
SIC575 

- o . . d n d -  C.nrh s c n a m d -  Menobd - Carh .arr*d 

car- Q1 hQyL(M Q1 Car (rpm 011 hOYLlllpn) 011 

13sE46 No 243E44 NO SIbSBo 297E-08 YES 297E-05 YES 
107E46 No 2 4 x 4 4  NO -1 761E-06 NO 330E-03 NO 
384E-07 NO z 43- NO SIlbSM 129E-07 NO 129E44 NO 



CHEMICAL URANIUM-234 BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOA: 

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): 2.00E-03 1.24E-03 7.36E-03 2.53E-03 

Single storm adsorbed contaminant quantrty PXi (e): 1 .@EM 5.22E-03 3.27E-02 5.61 E-03 

Annual adsorbed contaminant quantity (g): 8.12E-01 3.96E-02 2.94E-01 9.38E-02 

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 2.00E+06 3.34E + 06 2.06E + 06 

MsSOLvtD : 

Single storm dissolved contaminant conc.Ce (mg/l): 1 .%E46 1 .WE47 1.07E-06 3.84E-07 

Single storm dissolved contaminant quantity PQi (e): 6.71E-03 6.68E-04 6.02E-03 1.34E-03 

Annual dis. conta. qt (based on sediment yield)@): 2.90E-01 5.07E-03 5.41 E42 2.24E-02 

Annual dis. conta. qt (based on runoff) (g): l.lOE-O1 l.llE-02 1.01 E-01 2.24E-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+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: 

6.78E-03 7.90E44 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.09E44 2.03E-01 

Single storm adsorbed contaminant quantity PXi (e): 1 D6E-03 1.61E+00 5.90E-01 7.56E-03 

1.95E-01 Annual adsorbed contaminant quantity (g): 1 SE-02 5.30E + 00 9.81E+ 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 6.31E+06 

DISSOLVED : 

Single storm dissotved contaminant conc.Ce (mg/l): 2.97Ea 2.98E-04 7.61E-06 1.29E47 

Single storm dissolved contaminant quantity Poi (e): 3.65E-05 5.95E + 00 9.67E-02 1.34E-03 

Annual dis. conta. qt (based on sediment yield)@): 5.68E-04 1.96E+01 1.61E+00 3.47E-02 

' hnua l  dis. conta. qt (based on runoff) (e): 5.99E-04 9.86E + 01 1.61 E+ 00 2.30E42 

0 0 8 5 5 IG"\O"-SRNMI -94- 20.19w 926aal Page 3 



5.97bO6 7.333-03 4.34- 128E-01 7.BILFQI 

2.oSE-03 2.61EIOl 4.- 9.ogEQ1 1.- 

16.0 W R d l  349.0 
16.0 QSTAlOO(Rar(27) 358.0 
61.0 

1.1  
56.6 1.48EIO1 1.63E-02 8.8lE-01 

NO 6.46E-02 YES 
NO 6.46E-02 
YES 6.46E-02 YES 

5.97E-06 YES 5.97E-03 
2.- NO 8 . 8 l M l  
1.40E-05 YES 1.40E-02 

YES 
No 

YES 
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FEMP-05RI4 DRAFT 
- ~ June 23.-19% 

- - ,  -. - 

CHEMICAL URANIUM235/236 BASELINE 

SUBBASIN WPA SUBBASIN 570 SUBBASIN -5 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+ 02 9.11E+00 1.07E+01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.61E-01 1.20E+00 2.26E + 00 8.12E-01 

Single storm adsorbed contaminant quantity PXi (g): . 

Annual adsorbed contaminant quantity (g): 

5.25E+ 00 

2.27E+02 

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) (g): 

2.98E-04 

1 M E +  00 

6.21E+01 

2.34E+01 

1 .WE44 

6.47E-01 

4.91E+ 00 

l.OEE+Ol 

3.27E-04 

1.84E+00 

1.66E+01 

3.09E + 01 

l.BOE+W 

3.01 E+01 

1.23E-04 

4.29E-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): 4.20E-02 3.80E + 01 2.34E + 00 8.61 E-02 

8.23E-01 Single storm adsorbed contaminant quantity PXi (g): 2.14E-01 3.01 E + 02 2.03E+02 

Annual adsorbed contaminant quantity (8): 3.33E+00 9.92E+02 3.38E + 03 2.13E + 01 

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): 5.97E-06 5.22E-02 2.05E-03 1.40EU5 

Single storm dissolved contaminant quantity PQi (e): 7.33E-03 1.04E+03 2.61 E+01 1 ME-01 

Annual dis. conta. qt (based on sediment yield)(e): 1.14E-01 3.44E+03 4.34E+02 3.78E+00 

2.51 E+ 00 Annual dis. conta. qt (based on runoff) (e): 1 20E-01 1 .73E + W 4.34E+02 

4 .  
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7.6lE44 9.35E-01 4 . 3 4 m  128E-01 9.74E-05 

117E41 1.87EIOJ 

349 0 16.0 a R c u R 7 )  

61.0 
16.0 OSlAlOO(R&7) 3580 

6 . M M  NO l.SIl3ol NO 
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3.31E-03 NO 3.31EcoO NO 

7.61E44 NO 7.61E-01 
1.47E-01 NO 6.39501 
3.27E-03 NO 3.27nE+oo 

No 
NO 
NO 

Page 2 



CHEMICAL URANIUhh238 + 2 D  BASELINE 

SUBBASIN 560 SUBBASlN WPA SUBBASIN SI0 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 l . l l E + O l  

ADSORBED: 

2.18E + 01 Single storm adsorbed contaminant conc. Cs(mg/kg): 1.91E+02 4.12E+02 6.37E + 02 

Single storm adsorbed contaminant quantity PXi (e): 1.79E+03 1.73E+03 2.83E+03 4.84E+01 

Annual adsorbed contaminant quantity (a): 7.ME + 04 1.32E+W 2.54E+W 8.09E +02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

1.70E+ 05 1aE+05  1.99E+05 1.23E + OS 

2.78E+06, 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.05E-02 6.54E.M 925E.M 3.31 E43 

Single storm dissolved contaminant quantity POI (8): 2.91E+02 2.22E+02 5.21E+02 1.15E +01 

Annual dis. conta. qt (based on sediment yield)@): 1.26E+04 1.69E+O3 4.68E+03 1*93E+02 e Annual dis. conta. qt (based on runoff) (9): 4.76E+03 3.70E+03 8.74E + 03 1.93E + 02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 562 

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: 

Single storm adsorbed contaminant conc. Cs(mg/kg): S.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+W 1.92E + 02 

Annual adsorbed contaminant quantity (e): 4.25E + 02 1.12E+05 3.31E+05 4.96E + 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

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): 7.61E44 6.44E+00 1.47E41 3.27E43 

Single storm dissolved contaminant quantity Poi (9): 9.35E.01 l29E+05 1.87E+O3 3.41E+01 

Annual dis. conta. ql (based on sediment yisld)(g): 1.46E+01 4.24E + 05 3.11E+04 
a 

8.81 E+02 

Annual dis. conta. qt (based on runoff) (g): 1.54E+01 213E+06 3.1 1E+04 5.84E +02 
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FEMP-OSRh DRAFT 
June 23. 19% 
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-FACE WAWR yo00 W S :  kcpor-  - Mw 7 5  

c. P a  V, oi ..d4.h 
Di8whad D..omd Td.IV0L.rr  - carmato lldon - -  PMlP 
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YES 5.56E41 
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e CHEMICAL: ALUMINUM BASELINE 

SUBWIN !570 SUBBASIN 515 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 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.1 1E +oO 1.07E+01 1.1 1E + O i  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.03E+04 8.92E + 03 1.15Eu 04 1.05E+04 

Single storm adsorbed contaminant quantity PXi (g): 9.60E+04 3.76E+04 5.12E + 04 2.33E + 04 

Annual adsorbed contaminant quantity @): 4.16E+06 2.85E + 05 4.59E+05 3.89E+05 

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: 

2.47E-01 2.36E-01 Single storm dissolved contaminant conc.Ce (mg/l): 2.36E-01 2.10E-01 

Single storm dissolved contaminant quantity PQi (9): 1.14E+03 - 7.13E+02 1.39E+03 8.22E + 02 

Annual dis. conta. qt (based on sediment yield)@): 4.92E+04 5.41 E +03 1.25E+04 1.37E+W 

Annual dis. conta. qt (based on runoff) @): 1.86E+04 1.19E+W 2.34E+04 1.37E+04 

~ 

SEDIMENT IN THE RUNOR: 

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: 

Single storm adsorbed contaminant conc. Cs(mg/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+W 

Annual adsorbed contaminant quantity @): 6.88E + 05 3.15E + 05 1.49E+07 2.44E+06 

SURFACE WATER RUNOR: 

Single storm runoff volume (1.3): 

Annual runoff volume (cf): 

4.34E + 04 7.06E +05 4.49E+Q5 3.68E + 05 

7.13E +05 1.17E+07 7.47E+06 6.31 E+= 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 1.82E-01 2.82E-01 2.52E-01 2.38E-01 

Single storm dissolved contaminant quantity POI @): 2.24E+02 5.63E+03 3.20E + 03 2.48E + 03 

Annual dis. conta. qt (based on sediment yield)@): 3.49E+03 1.85E+04 5.32E + 04 6.41E+04 

Annual dis. conta. qt (based on runoff) (e): 3.68E + 03 9.33E + 04 5.32E+04 4.25E+04 
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FEW-OSRI4 DRAFT 
June 23. 1994 
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1.25E43 YES Z.ZQE-01 YES 1 
1.OZE-04 YES 1.OZE-01 YES 
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CHEMICAL: ANTIMONY BAS ELlN E 

FEMP-OSRI-4 DRAFT 
- June 23. 19% 

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): 7.22E+00 

Single storm adsorbed contaminant quantity PX (g): 6.75E+01 

Annual adsorbed contaminant quantity (9): 2.92E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (19): 

MSSOLVED: 

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): 

9.97E.W 

4.80E+ 00 

2.08E+02 

7.83E+01 

SUBBASIN WPA 

4.21E+00 

9.1 l E +  00 

1 .%E + 01 

5.70E+01 

4.33E+02 

1.91 E43 

6.49E+00 

4.92E+01 

1.08E + 02 

SUBBASIN 570 SUBBASIN 575 

2.22E + 00 4.44E + 00 

1.07E+01 1.1lE+O1 

9.67E + 00 7.60E-01 

4.30E+01 1.69E+W 

3.86E+02 2.82E+Ol 

1.99E+05 1.23E+05 

3.34E+06 2.06E + 06 

1.25E-03 1 .WE44 

7.02E + 00 3.!VE41 

6.30E+01 
- 

1.1 BE + 02 5.97E+OO 

5.97E+00 0 
SUBBASIN 582 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 580 

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 

5.1 9E + 01 Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E+02 

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.60E-01 4.84E+00 7.65E + 00 7.60E-01 

6.65E + 02 Single storm adsorbed contaminant quantity PXi (9): 3.87E+00 3.83E+01 

Annual adsorbed contaminant quantity (g): 6.03E+01 1.26E+ 02 l . l lE+04 

7.26E + 00 

1.88E+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): 9.59E-05 6.78E-04 1.12E-03 l.lOE-04 

Single storm dissolved contaminant quantity POI (9): 1.18E-01 1.36E+01 1.43E+01 1 .lSE+ 00 
Annual dis. conta. qt (based on sediment yield)(g): 1.83E+00 4.47E+01 2.38E+02 2.96€+01 

al dis. conta. qt (based on runoff) (g): 1.94E+00 2.25E + 02 2.38E + 02 1.96E+01 

PGH\OU-%RNMl-c#Nunc 20.19W 9- Page 3 
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CHEMICAL: ARSENIC 

FEMP-OSRI4 DRAFT 
- -  - June 23. 1994 

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 (9): 

1.13E+01 

1.06E+02 

4.59E+03 

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 @): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1 .WE43 

9.41E+00 

4.07E+02 

1.54E+02 

SUBBASIN WPA 

4.21 E+ 00 

9.11E+00 

6.09E+W 

2.57E+01 

1.95E+ 02 

1.07E-03 

3.65E+00 

2.nE + 01 

6.08E+01 

SUBBASIN 5To 

2.43E+01 

1.08E+02 

9.7OE + 02 

3.91 E43 

221E+01 

1 .WE +02 

3.70E+ 02 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

6.77E + 00 

1 .WE + 01 

2.51 E +02 

1.23E+05 

2.06E + 06 

1.14E43 

3.97E+00 

6.64E + 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: 

8.76E+ 00 Single storm adsorbed contaminant conc. Cs(mg/kg): 6.50E+ 00 1.01E+01 8.59E+ 00 

Single storm adsorbed contaminant quantity PXi @): 3.31E+01 7.97E+01 7.46E +02 8.37E+01 

Annual adsorbed contaminant quantity (9): 5.15E+02 2.63E+02 1.24E+O4 2.16E+03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 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): 1.02E-03 1.76E-03 1 .SEE43 1 .59E43 

Single storm dissolved contaminant quantity PQi @): 1.26E+00 3.52E+01 2.01E+01 l.f3SE+01 

Annual dis. conta. qt (based on sediment yield)@): 1.96E+01 1.16E + 02 3.34E+02 4.27E+02 

Annual dis. conta. qt (based on runoff) (g): 2.07E+01 5.84E+02 3.34E + 02 2.83E+02 
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FEMP-OSRI4 DRAFT 
. -  - -  June 23, 1993 ~ 

- - -  

e CHEMICAL BARIUM 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 4.21 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 l . l lE+Ol 

ADSORBED: 

1.01 E + 02 Single storm adsorbed contaminant conc. Cs(mg/kg): 9.58E +01 6.61 E+01 1.01 E+02 

Single storm adsorbed contaminant quantity PXi (9): 8.96E+02 2.78E + 02 4.51E+02 2.25E+02 

Annual adsorbed contaminant quantity @): 3.88E + 04 2.11E+03 4.05E+03 3.76E+ 03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

1.70E+05 1.20E+OS 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): 2.90E-03 2.WE-03 2.87E-03 3.WE-03 

Single storm dissolved contaminant quantity Poi (9): 1.40E+01 6.9SE + 00 1 .@E +01 l.WE+Ol 

Annual dis. conta. qt (based on sediment yield)(g): 6.04E+02 5.27E+01 1.45E + 02 1.75E+02 

1.75E+02 Annual dis. conta. qt (based on runoff) (9): 2.28E+02 1.16E + 02 2.71E+02 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

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): 7.66E +01 

Single storm adsorbed contaminant quantity PX (9): 3.90E+02 

Annual adsorbed contaminant quantity (9): 6.08E+03 

SURFACE WATER RUNOW 

Single storm runoff volume (19): 

Annual runoff volume (13): 

4.34E+04 

7.13E +OS 

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. ql (based on runoff) (9): 

2.12E-03 

2.61E+00 

4.06E+01 

4.28E+01 

SUBBASIN PDAR 

7.92E + 00 

1.17E+01 

2.01E+02 

1.60E+03 

5.26E + 03 

7.06E + 05 

1.17E + 07 

6.19E-03 

1.24E + 02 

4.08E + 02 

2.05E + 03 

SUBBASIN 581 

8.69E+01 

3.33E + 02 

1.09E + 02 

9.45E + 03 

1.57E+05 

3.50E-03 

4.45E+01 

7.41 E + 02 

7.41 E+02 

SUBBASIN 582 

7.51E+01 

7.18E +02 

1.86E+04 

3.68E + 05 

6.31E+06 

2.39E43 

2.49E+01 

6.42E + 02 

4.26E + 02 
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FEMP-OSRI-4 DRAFT 
J n e 2 3 .  1994 - - 

CHEMICAL: BERYLLIUM BASELINE 

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+W 4.21E+00 4.44E + 00 
Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.1 1 E+ 00 1.07E+01 1.1 1 E+O1 

ADSORBED: 

1.58E+00 1.44E+00 Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 1.37E t 01 2.75E+ 00 7.00E+00 3.20E + 00 

6.54E-01 1.46E+W 

Annual adsorbed contaminant quantity (9): 5.93E+02 2.09E + 01 6.29E+01 5.35E+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 t 06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.89E-05 1.77E-05 3.91 E45 3.74E.05 

1 .=E41 Single storm dissolved contaminant quantity PQi (9): 1.87E-01 6.03E-02 2.20E-01 

Annual dis. c o w .  qt (based on sediment yield)(g): 8.10E+00 4.57E-01 1.98Et00 

Annual dis. conta. qt (based on runoff) (9): 3.06E+W 1.00E+W 3.69E+00 2*18E+00 0 2.18E t 00 

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: 

1.40E+00 Single storm adsorbed contaminant conc. Cs(mg/kg): 6.00E-01 1.47E+ W 1.28E+00 

Single storm adsorbed contaminant quantity PXi (9): 3.06E t 00 1.16E t o 1  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 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): 1.46E-05 3.95E-05 3.61 E45 3.91E35 

Single storm dissolved contaminant quantity Poi (g): 1.79E-02 7.91E-01 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 

1.31E+01 7.63E + 00 6.97E + 00 Annual dis. conta. qt (based on runoff) (9): 2.94E-01 
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FEh4P-OSRI3 DRAFT 
June 23. 19% 
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. .  . 
.D 

I 

FEMP-OSRI4 DRAFT 
- June 23, 1994 . .  

CHEMICAL: BORON Baseline 
~~ ~ ~~ 

SEDIMENT IN THE RUNOR: 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

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 

1.07E+01 1.1 1E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity P)(i (a): 

Annual adsorbed contaminant quantity (a): 

1.35E+01 

1.26E+02 

5.47E+03 

1.31 E+01 

5.50E + 01 

4.17E + 02 

1.30E+01 1.30E+01 

5.80E+01 2.89E + 01 

5.21 E + 02 4.83E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

l.#)E+05 

2.00E + 06 

1.99E+05 1.23E+05 

3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (map): 

Single storm dissolved contaminant quantity PQi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1 .%E41 

7.47E+02 

3.24E+04 

1.22E+04 

1 SE-01 

5.21 E + 02 

3.96E+03 

8.69E+03 

1 AOE-01 1 ME-01 

7.89E+02 5.10E + 02 

7.09E+03 8.53E+03 

1.32E +04 8.53E+03 

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 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1.17E+01 

8.WE + 01 

3.33E + 02 

9.56E + 00 

5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (a): 

1.31E+01 

6.65E+01 

1.04E+03 

1.30E+01 

1.03E + 02 

3.40E + 02 

1.36E+01 

1.30E + 02 

3.36E + 03 

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 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant 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): 

l.37E-01 

1.69E+02 

2.63E+03 

2.nE + 03 

1.52E41 

3.04E+03 

1.00E+04 

5.04E + 04 

1 .WE41 

2.09E + 03 

3.48E+04 

3.48E+04 

1.64E-01 e 1.71E+03 

4.41 E + 04 

2.93E + 04 
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FEMP-osRI-4 aRAFr 
June 23. 19% 
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CHEMICAL CADMIUM Baseline 

FEW-OSM4 DRAFT 
June 23. 1994 - - 

SUBBASIN 580 SUBBASIN WPA SUBBASIN 570 SUBBASIN 9 5  

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): 1.01E+02 9.1 lE+  00 1.07E + 01 l . l l E + O l  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.78E+00 2.90E + 00 5.46E + 00 5.78E-01 

Single storm adsorbed contaminant quantity PX @): 2.60E+01 1.22E+01 2.43E+01 1.28E+00 

Annual adsorbed contaminant quantity (g): 1.13E+03 9.25E+01 2.18E+02 2.14E+01 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E +05 1.2OE+05 1.99E +05 1.23E+M 

2.78E+06 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.92E44 2.OdE-04 3.52EQ4 3.90E-05 

Single storm dissolved contaminant quanQty Poi (e): 9.23E-01 6.94E-01 1.98E+W 1.36E-01 

2.27E + 00 Annual dis. conta. qt (based on sediment yield)@): 4.00E+01 5.26E + 00 1.78E +01 

Annual dis. conta. qt (based on runoff) (g): 1.51E+01 1.16E+ 01 3.32E + 01 2.27E + 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): 1.30E + 00 4.47E+ 00 7.48E-01 7.50E-01 

Single storm adsorbed contaminant quantity PX (8): 6.62E+ 00 3.54E+01 6.50E+01 7.18E+00 

Annual adsorbed contaminant quantity (e): 1.03E + 02 1.17E + 02 1.08E+03 1.85E+02 

SURFACE WATER RUNOW. 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 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): 8.20E-05 3.13E44 5.50E-05 5.44E-05 

Single storm dissolved contaminant quantity Poi (a): 1.01 E41 6.26E + 00 6.99E-01 5.66E-01 a 
Annual dis. conta. qt (based on sediment yield)@): l .SE+W 2.06E +01 1.16E+Ol 1 .NE + 01 

Annual dis. conta. qt (based on runoff) (9): 1.66E+00 1 .WE+02 1.16E +01 9.70E+ 00 
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F E M P - O h 4  DRAFT 
June 23. 1993 
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CHEMICAL CHROMIUM Baseline 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 510 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 9.1 1 E +00 1.07E +01 1.1 1E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.81E+01 1.26E+01 1.68E+01 1.34E+ 01 

Single storm adsorbed contaminant quantity PX (e): 1.69E+02 5.31E+01 7.46E + 01 2.98E + 01 

Annual adsorbed contaminant quantity (9): 7.32E + 03 4.03E+02 6.70E+02 4.98E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 1 JOE + 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.(=e (mg/l): 4.16E-04 2.97E-04 3.60E-04 3.02E-04 

Single storm dissolved contaminant quantity PQi (9): 2.00E+00 1.01E+00 2.03E + 00 1.05E+OO 

Annual dis. conta. qt (based on sediment yield)@): 8.66E+01 7.65E + 00 1.82E+01 1.76E+01 

Annual dis. conta. qt (based on runoff) (g): 3.27E+01 1.68E+01 3.40E+01 1.76E+01 

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): 1.13E+01 

Single storm adsorbed contaminant quantity PX (g): 5.76E+01 

Annual adsorbed contaminant quantity (g): 8.96E+02 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.1 3E+W 

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): 

2.38E-04 

2.92E-01 

4.55E+00 

4.80E + 00 

SUBBASIN PDAR 

7.92E+00 

1.17E+01 

3.1 3E +01 

2.48E + 02 

8.18E+02 

7.06E + 05 

1.17E + 07 

7.32E-04 

1.46E+01 

4.82E+01 

2.43E + 02 

SUBBASIN 581 SUBBASIN 582 

8.69E + 01 9.56E+ 00 

3.33E + 02 5.19E + 01 

1.57E+01 

1.37E +03 

2.27E + 04 

4.49E + 05 

7.47E+06 

3.85E-04 

4.90E+00 

8.14E+01 

8.14E+01 

1.37E+01 

1.31 E + 02 

3.39E+03 

3.68E + 05 

6.31E+06 

3.32E-04 

3.46E+00 0 
8.93E+Ol 

5.92E+ 01 
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. -  FEMP-OSRI-4 DRAFT 
- -. - June 23. 1991 

- - - - - - 
- -  - 

CHEMICAL HEXAVALENT CHROMIUM 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+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tonne/yr): 1.01E+02 9.11E+00 1.07E + 01 l . i lE+Ol  

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.80E+00 1.26E+00 1.67E+00 1.34E+00 

Single storm adsorbed contaminant quantity PX (e): 1.68E+01 5.29E+00 7.43E A 00 2.97E + 00 

Annual adsorbed contaminant quantity (e): 7.29E + 02 4.02E+01 6.67E + 01 4.96E + 01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1 .TOE + 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): 1.68E-W 1.2OE-03 1 .%E43 1.22E43 

Single storm dissolved contaminant quantity PQi (e): 8.08E+00 4.07E + 00 8.2OE+00 4.24E+00 

Annual dis. conta. qt (based on sediment yield)@): 3.50E+02 3.09E+01 7.36E + 01 7.09E+01 

Annual dis. conta. qt (based on runoff) (9): 1.32E + 02 6.79E+01 1.37E + 02 7.09E + 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): 1.13E+00 3.12E+00 1.57E+00 1.37E+00 

1.31 E+01 Single storm adsorbed contarninant quantity PXi (9): 5.73E+00 2.47E +01 1.36E + 02 

Annual adsorbed contaminant quantity (g): 8.93E+01 8.15E+01 2.26E + 03 3.38E + 02 

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 contarninant conc.Ce (mg/l): 9.60E44 2.96E-03 1 . % E a  1.34E-03 

Single storm dissolved contaminant quantity PQi (9): l.lBE+CKI 5.91 E+ 01 1.98E + 01 1.40E +01 

Annual dis. conta. qt (based on sediment yield)@): 1.84E+01 1 .%E + 02 3.29E + 02 3.60E + 02 

Annual dis. conta. qt (based on runoff) (e): 1.94E+01 9.gOE + 02 329E + 02 2.39E + 02 

0 
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FEMP-OSRIiaDRAFT 
June 23. 1991 
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- FEMP-OSRI4 DRAFT 
- June23, 1994 - 

. .  - - -  

CHEMICAL COPPER Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 515 

SEDIMENT IN THE RUNOFF: 

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 (tonne/yr): 1.01 E + 02 9.11E+00 1.07E + 01 1.11E+Ol 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.82E+01 1.60E + 01 2.27E + 01 1.32E+01 

2.92E + 01 Single storm adsorbed contamlnant quantity PXi (a): 

Annual adsorbed contaminant quantity (9): 7.38E + 03 5.10E + 02 9.06E + 02 4.88E + 02 

1.01E+02 1.71 E+02 6.72E + 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 2.00E + 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 

Single storm dissolved contaminant quantity POI (a): 2.42E+01 1.53E+01 3.30E+01 1.24E + 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) (a): 3.96E+02 2.55E + 02 5.52E + 02 2.07E+02 

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): 

Single storm adsorbed contaminant quantrty PXi (g): 

Annual adsorbed contaminant quantity (g): 

1.44E+01 

7.33E+01 

1.14E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E+W 

7.13E+05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

3.63E-03 

4.46E+00 

6.95€+01 

7.33E+01 

SUBBASIN PDAR 

7.92E+00 

1.17E+ 01 

5.75E +01 

4.56E + 02 

1.50E+03 

7.06E + 05 

1.17E + 07 

1.61E-02 

3.22E + 02 

1.06E+03 

5.35E+03 

SUBBASIN 581 

8.69E + 01 

3.33E + 02 

7.79E+01 

6.77E + 03 

1.13E+05 

4.49E + 05 

7.47E + 06 

2.29E-02 

2.91E+02 

4.84E+03 

4.84E + 03 

SUBBASIN 582 

1.89E + 01 

1.81E+02 

4.67€+03 

3.68E + 05 

6.31 E+06 

5.47E-03 

5.70E+01 

1.47E+03 

9.77E + 02 



‘ L  6161 
FEMp-\05%4 DRAFT 

June 23. 19% 

2.4sE-01 1.21E-01 
1.39E-01 6.86E-UZ 
3.UE-02 1.7OE-0‘2 
7.62E-01 3.7bE-01 

NO 2.ozHol YES 
NO 202H01 
YES 202E101 YES 

5.8E-02 YES S.JJElO1 
1.8EE-01 NO 1.15- 
921E-02 NO 9.21HQl 
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NO 
No 
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CHEMICAL CYANIDE 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 (tunne/yr): 1.01 E +02 

ADSORBED: 

Single storm adsorbed contamlnant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsolbed contaminant quantity (e): 

3.80E-02 

3.56E-01 

1.54E+01 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

Annual runoff volume (d): 

DlSSOLVED : 

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) (g): 

1.04E-01 

4.98E+02 

2.16E+04 

8.14E + 03 

FEW-OSW4 DRAFT 
June 23. 1994 

-. - 

a 
SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21E+00 4.44E+00 2.22E + 00 

9.1 1 E+ 00 1.07E+01 1.1 1E+O1 

2.72E-02 

6.03E-02 

2.39E-02 3.26E-02 

1.01 E41 1.45E-01 

1.01 E + 00 7.65E-01 1.30E+00 

6.79E-02 8.24E-02 7.23E-02 

2.31 E+02 4.64E+02 2.52E + 02 

1.75E+03 

3.85E + 03 e 4.17E + 03 4.21E+03 

7.78E + 03 4.21E+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+Ol 1.17E + 01 3.33E + 02 

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 PXi (9): 1.09E-01 3.87E-01 5.53E +00 2.94E-01 

Annual adsorbed contaminant quantity (9): . 1.70E+00 1.27E + 00 9.19E+01 7.59E+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (13): 

4.34E+W 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): 5.33E-02 1.38E-01 1.88E-01 9.21 E42 

Single storm dissolved contaminant quantity Poi (9): 6.56E+01 2.75E+03 2.39E + 03 9.60E+02 

Annual dis. conta. qt (based on sediment yield)@): 1.02E+03 9.WE + 03 3.98E+04 2.48E+04 

Annual dis. conta. qt (based on runoff) (9): 1.08E+03 4.56E+04 3.98E+W 1.64E+04 

a 
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1.69Ec05 9.68E-01 2.- 

1.23305 262-1 6.43E-06 
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666E-04 YES 92OE-02 YES SieuO S76E-04 YES 576E-01 VES 
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Z45E44 YES 92OE42 YES Sam82 279E-04 YES 279E-01 YES 

Gc 
D D  
€-E 
MU:  

2.66E-01 2 . m 1  
2.ffiE-01 2.48EIOl 
6.36EIQo S21E+O2 
6.36E+OO 521E+O2 

6.74E-04 3.32E-04 
l . l l E 4 3  6.94E-04 
5.06E-02 2.49E42 # 

4.32El01 I TOTAL I 4 . U E W  S.4OE-02 2.66E-02 



FEMP-OSRI4 DRAFT 
June-23, 1994 - 

- - _ _  - - _  - -  - 

CHEMICAL: LEAD 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 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 515 

4.21E+00 4.44E+ 00 

9.11E+00 1.07E + 01 

2.22E + 00 

1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.79E+01 

Single storm adsorbed contaminant quantity PXi (g): 5.42E+02 

Annual adsorbed contaminant quantity (e): 2.3!5E+W 

2.18E+01 

4.84E+01 

8.09E + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 

2.78E + 06 

1.20E+05 1.99E+05 

2.00E + 06 3.34E+06 

1.23E+05 

2.06E + 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): 

6.66E-04 

3.21E+00 

1.39E+02 

5.24E + 01 

2.56E-04 2.71 E-04 

8.69E-01 1.53E+00 

6.59E+00 1.37E + 01 

1.45E t 01 2.56E+01 

2.45E-W 

8.54E-01 

1.43E+01 

1.43E+01 

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): 5.48E+01 

Single storm adsorbed contaminant quantity PXi (9): 2.79E+ 02 

Annual adsorbed contaminant quantity (g): 4.35E + 03 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 

1.17E + 01 

8.69E + 01 

3.33E t 02 

8.96E + 01 

7.10E+02 

2.34E + 03 

1.65E+03 

1.44E+05 

2.39E + 06 

2.31E+01 

2.21 E + 02 

5.71E + 03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

7.06E+05 

1.17E + 07 

4.49E + 05 

7.47E + 06 

3.6EE + 05 

6.31E+06 

DISSOLVED : 

e Single storm dissolved contaminant conc.Ce (mg/l): 5.76E34 1 .OJE-O3 2.03E-Q2 2.79E-04 

Single storm dissolved contaminant quantity Poi (g): 7.08E-01 2.09E + 01 2.58E + 02 2.91 E + 00 
Annual dis. conta. qt (based on sedimentyield)@): l.lOE+Ol 6.89E+01 4.29E + 03 7.51 E + 01 

3.47E + 02 4.29E+ 03 4.98E+Ol Annual dis. conta. qt (based on runoff) (9): 1.16E+01 
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FEMp-oSRJ4 DRAm 
June 23. 1994 

- b n d m d . c n r r d  Carh - -  
Car lam 011 h Qu (&I OIll 

Slb560 232Hoz  NO 3 98E* NO S&SO 
86570 133E1oz NO 3 ME* No slbslll 
86575 1 W W  No 3 88em No w 

WICY: MAGYESUM 

- bnrh - 
Car I.lm Q1 hQulwll W 

601EIO1 NO 6 0 1 E a  NO 
257EIO2 NO 160EcOS NO 
1 3 7 E 4 2  NO 137E105 No 

5.12E1oz 2.52E42 
2.99Ec02 1.48302 
5.7SEIOl 2.05EIOl 
1.07E103 5.- 

l.BOE*oJ I TOTAL I 1.54E108 1.94EIOJ 9.57EW 



FEW-0SRI-J DRAFT 
- June 23. 19% 

CHEMICAL MAGNESIUM Baseline 

SUBBASIN !SO SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+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 .11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.02E+04 9.85E+03 1.86E+W 2.25E +04 

Single storm adsorbed contaminant quantity PXi (e): 2.83E+05 4.15E+04 8.26E+W 5.00E + 04 

Annual adsorbed contaminant quantity (e): 1.23E+07 3.15E+05 7.41E+05 8.36E +05 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E+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.Ce (mg/l): 2.32E+02 7.72E+ 01 1.33E+02 1.69E+02 

Single storm dissolved contaminant quantity POI (9): 1.12E+06 2.62E + 05 7.49E + 05 5.88E+o5 

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) (e): 1.82E +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): 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): 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 (9): 6.80E+05 7.53E+05 4.55E + 07 4.20E + 06 

SURFACE WATER RUNOR. 

Single storm runoff volume (a): 

Annual runoff volume (cf): 

4.34E+W 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): 6.01E+01 2.25E + 02 2.57E + 02 1.37E + 02 

Single storm dissolved contaminant quantity POI (e): 7.39E+W 4.49E + 06 3.27E+06 1.43E+06 

Annual dis. conta. qt (basad on sediment yield)@): 1.15E+06 1.48E+07 5.43E+07 3.aE + 07 

Annual dis. conta. qt (basad on runoff) (e): 1.21E+06 7.44E + 07 5.43E+07 2.44E+07 

0 0 ~ ~ ~ 1  PGH\OU-S-RN).OI44-~20,19W926rm Page 3 



! f  6 1 6 1  
FEhtP-osRIk mFT 

June23. 1994 

OIYUL: MANGANESE 

16.0~aRoW7) 349.0 
3580 16.0 6STAlWRWQ7) 
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FF- SSOD 

~ 

252 
11.1 
1.6 

~~~ 

342E102 37-1 2-1 
13 9 ZS2EIOZ 276E-01 2UEIo1 
1 1  1 5  15S302 174E-01 170E101 

566 5OlEIOJ 549E- 208E102 

2.03E-01 l.UE-01 
7.71E-02 3.ME-02 
1.81- O.loE-01 

1.11E42 I TOTAL I 2.13- 2.60E+00 1.28E+00 

SM60 1.63E-01 NO 3.65E101 NO 
Sb570 I 1.27E-01 NO 3.65E101 
-75 2.34E-01 NO 3.BSEMl NO 

7.76E-02 NO 7.76E101 
5.87E-0f NO 2.98EMZ 
1.24E-01 NO 1.24EIOZ 

NO 
NO 
No 
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-- - - -  - - -  -~ 

CHEMICAL: MANGANESE Baseline 

SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield V(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): 8.50E+02 

Single storm adsorbed contaminant quantity PXi (g): 7.96E+03 

Annual adsorbed contaminant quantity (9): 3.45E+05 

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 (e): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.63E-01 

7.85E+02 

3.40E+04 

1.28E+04 

FEMP-OSRI4 DRAFT 
-June23. 1994 - 

- -  

e 
SUBBASIN WPA SUBBASIN Sro SUBBASIN 575 

4.21E+00 4.44E+ 00 2.22E + 00 

9.11E+00 1.07E+01 l . l l E + O ~  

8.24E + 02 

3.47E+ 03 

2.63E + 04 

l.i?OE+05 

2.00E + 06 

1.61 E-01 

5.49E + 02 

4.16E+ 03 

9.15€+03 

7.1 1 E + 02 

3.16E+03 

2.84E + 04 

1.27E-01 

7.17E +02 

6.44E+03 

1.20E+04 

1.25E + 03 

2.77E + 03 

4.63E + 04 

1.23E+05 

2.06E + 06 

2.34E-01 

8.14E + 02 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield V(S)e (tonne): 5.10E +OO 7.92E+00 8.69E+01 9.56E+ 00 

Annual sediment yield V(S)a (tonne/yr): 2.26E + 01 1.17E + 0% 3.33E + 02 5.19E+01 

ADSORBU): 

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 PXi (g): 2.26E+03 7.82E + 03 2.50E + 05 5.91 E + 03 

1 .%E+05 Annual adsorbed contaminant quantity (9): 3.51 E + 04 2.58E+04 4.16E+06 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E+05 3.68E + 05 

6.31E+06 7.13E+05 1.1 7E + 07 7.47E + 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 quantrty Poi (g): 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 . a E + w  1.24E+05 3.3!5E+04 

Annual dis. conta. qt (based on runoff) (g): l.!PE+03 6.37E+04 1.24E+05 2.22E+W 

0 0 0 583GHiu-s~~zoi- 2o. 19pl9-3Qm Page 3 
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- - - _  - -  FEW-05RI-4 DRAFT - 
- June23. 1994 

CHEMICAL MERCURV 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+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: 

2.95E-01 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.96E-01 1.84E-01 2.54E-01 

Single storm adsorbed contaminant quantity PXi (a): 2.T7E+ 00 7.77E-01 1.13E+W 6.55E-01 

Annual adsorbed contaminant quantity (8): 1.20E+02 5.90E+ 00 l.OlE+Ol 1.10E + 01 

SURFACE WATER RUNOA: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (13): 

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): 1.02E-03 6.50E-W 8.18E-W 9.97E-W 

Single storm dissolved contaminant quantity PQi @): 4.91E+00 2.21E+W 4.61E+00 3.47E + 00 

Annual dis. conta. qt (based on sediment yield)@): 2.13E+02 1.68E +01 4.14E+01 5.80E+01 

Annual dis. conta. qt (based on runoff) @): 8.02E + 01 3.69E+01 7.73E+01 5.80E+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+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): 2.96E-01 5.34E-01 4.45E-01 2.95E-01 

Single storm adsorbed contaminant q u a n t i  PXi @): 1.51E+00 4.23E + 00 3.87E+01 2.82E + 00 

Annual adsorbed contaminant quanttty (g): 2.35E+01 1.39E+01 6.44€+02 7.30E+01 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf):  

.Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E + 05 3.6EE + 05 

7.13E+05 1.17E +07 7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgp): 9.33E-04 1.87E-03 1 M E 4 3  1.07E-03 

Single storm dissolved contaminant quantity Poi (8): 1.15E+00 3.74E + 01 2.08E+01 1.1 1E+O1 

Annual dis. conta. qt (based on sediment yield)@): 1.79E+01 1.23E +02 3.46E+02 2.88E + 02 

Annual dis. conta. qt (based on runoff) @): 1.88E+01 6.20E + 02 3.46E+M 1.91 E + 02 

O G Q 5 8 S m m o u - s m i ~ - m ,  19949- Page 3 



FEMP-dSrn DRAFT 
June 23. 19% 

cc 
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CHEMICAL: MOLYBDENUM 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 

1.01E+02 

ADSORBED. 

Single storm adsorbed contarninant conc. Cs(mg/kg): 

Single storm adsorbed contarninant quantity PX (e): 

Annual adsorbed contaminant quantity (e): 

1.19E+01 

1.1 1E+02 

4.82E + 03 

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 @): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

4.56E-03 

220E+01 

9.51E+02 

3.59E + 02 

0 
SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

4.44E+ 00 2.22E + 00 4.21 E+ 00 

9.1 1 E+ 00 1.07E + 01 l . l lE+Ol  

3.WE + 00 4.56E+00 2.70E + 00 

1.28E+01 2.03E+01 5.98E+00 

1 .00E+02 9.71E+01 1.82E+02 

1.20E+05 1.99E+05 1.23E + 05 

2.00E+06 3.34E+06 2.06E + 06 

1.01 E-03 1.19E-03 1.63E-03 

4.WE + 00 9.20E+00 3.52E + 00 

3.07E+01 

6.74iE + 01 

8.26E+ 01 

1.54E + 02 0 5.88E+01 

5.88E + 01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E+00 

Annual sediment yield Y(S)a (tonnelyr): 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: 

2.89E + 00 6.42E+ 00 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.70E+ 00 5.85E+ 00 

Single storm adsorbed contaminant quanMy PX (g): 1.37E+01 4.63E+01 2.52E + 02 6.14E+01 

Annual adsorbed contaminant quantity (9): 2.14E + 02 1.53E+02 4.18E +03 1.59E+03 

SURFACE WATER RUNOR: 

Single storm runotf volume (13): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E + 05 3.WE + 05 

7.13E+05 1.17E + 07 7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 9.45EQ4 2.28E-03 1.18E-03 2.58E-03 

2.69E + 01 Single storm dissolved contaminant quantity Poi (9): 1.16E+ 00 4.!55E+01 

Annual dis. conta. qt (based on sediment yield)@): 1.81E+01 1.50E+02 2.50E+02 6.96E + 02 

Annual dis. conta. qt (based on runoff) (e): 1.91 E +01 7.!55E+02 2.50E + 02 4.61 E+O2 

1 .50E + 01 

H\OU-s-RNMl-%~20.194M9~ Page 3 
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349.0 
3580 

224l3o1 

1.12500 2 2 4 W l  
Mux 1.12EIQ) 224l3ol 

G O  223502 
D E  l.2THQz 
B F  2.7ZEIol 
S O D  5- 

2.nE-03 1.YE-03 
1.54E-03 7.8zE-04 
3.31E-01 1.63E01 
6.8EOJ 3.12E.03 

L.. 8 d  Car h QR .L PA. ( Ipzg)  1.86EIQ) I TOTAL I 8.97€#2 1.WE-02 5.39E-03 

1.05E-03 YES 2.41E-01 YES 
-0 1.14E-03 YES 2.4 lE-01 
-75 -I 7.87E-04 YES 2.41E-01 YES 

6.36E-01 YES 6.36E-01 
1.22E-03 YES 9.ME-01 
1.oIE-03 YES 9 .MM1 

YES 
YES 
YES 

I 
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FEMP-OSRI-4 DRAFT - 
- June-23, 19% - -  - -  - - - -  - - - - ,  

CHEMICAL: NICKEL 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): 1.01E+02 9.11E+00 1.07E+01 1.1 1 E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.98E+01 1.64E+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 (g): 8.02E+03 5.25E+02 9.20E + 02 5.63E + 02 

SURFACE WATER RUNOFF: 

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): 1 .ME43 8.92E-04 1.14E-03 7.87E-04 

Single storm dissolved contaminant quantity PQi (a): 5.06E+00 3.03E+ 00 6.43E+W 2.74E + 00 

Annual dis. conta. qt (based on sediment yield)@): 2.19E+02 2.30E + 01 5.78E+01 4.58E + 01 

Annual dis. conta. qt (based on runoff) (9): 8.27E+01 5.05E+01 1.08E+02 4.58E +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): 1.31E+01 3.23E + 01 2.1 6E + 01 1.83E+01 

Single storm adsorbed contaminant quantity PXi @): 6.67E+O1 2.56E+02 1.88E+03 1.75E + 02 

Annual adsorbed contaminant quantity (g): 1.04E+03 , 8.43E + 02 3.12E +04 4.52E + 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 6.31 E+ 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.36E-04 1.74E.03 1 .=E33 1.02E.03 

Single storm dissolved contaminant quantity PQi (9): 7.82E-01 3.48E+01 1.55E + 01 1 .WE + 01 

Annual dis. conta. qt (based on sediment yield)@): 1.22E+Ol 1.15E+ 02 2.58E + 02 2.74E + 02 

Annual dis. conta. qt (based on runoff) (g): 1.28E+01 5.TIE+02 2.58E + 02 1.82E+ 02 

OOQSm PGH\OU-S-RNMl-%-7lJuner)O-NUac, 19W926an Page 3 
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- ~ FEMP-OSRI-4 DRAFT 
- 

- June 23, 1994 - -  
- -- . - - -  - 

CHEMICAL SILVER Baseline 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 5m 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+W 1.07E + 01 1.1 1E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.68E+ 00 

Single storm adsorbed contarninant quantity PXi (e): 7.18E+01 

Annual adsorbed contaminant quantity (g): 3.11E+03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (map): 

Single storm dissolved contaminant quantity POI (e): 

Annual dis. conta. qt (based on sediment yield)(e): 

1 A7E-03 

7.09E+00 

3.07E+02 

Annual dis. conta. qt (based on runoff) (a): 1.16E +02 

4.37E+00 

1.84E+01 

1.40E + 02 

1.2OE+05 

2.00E + 06 

8.57E-w 

2.91 E+ 00 

2.21 E +01 

4.85E+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 

4.74E-0 1 

1.05E+00 

1.76E + 01 

1.23E+05 

2.06E + 06 

8.88E-05 

3.09E-01 

5.17E +oO 

5.17E+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOF 

9.SE + 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): 4.50E-01 5.62E + 00 4.74E + 00 4.50E-01 

Single storm adsorbed contaminant quantity PXi (g): 2.29E+00 4.45E+01 4.1 2E + 02 4.30E + 00 

Annual adsorbed contaminant quantity (g): 3.57E+01 1.47E + 02 6.85E+03 1.1 1 E+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.(;e (mg/l): 7.88E-05 1.09E-03 9.68E-w 9.05E45 

Single storm dissolved contaminant quantity POI (e): 9.69E-02 2.19E+01 1.23E + 01 9.43E-01 

Annual dis. conta. qt (based on sediment yield)@): 1.51E+ 00 7.21 E + 01 2.05E + 02 2.44E + 01 

Annual dis. conta. qt (based on runoff) (e): 1.59E+00 3.63E + 02 2.05E + 02 1.62E + 01 
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F€MP-O;RI% DRAFT 
June 23. 1991 

M 
W 7 0  
-75 

. 
1.99Ea 9.68E-01 8.OE-06 W 7 0  1 8.35E-06 4.70E-02 

-75 1.3OE-05 4.54E-02 1 P E a  2.6ZE-01 3.42E46 
aJTUo(S?&W'A) 

t r b b . . n o l u o k . d . o r n d  Carh - -  Pu0k.d Scnalud Cark - 
car IW W k-wl W C a r 0  W h O U W  W 

1 S 4 5  YES 2 63E-03 YES ah580 lPE-05 YES loJE-02 YES 
83SE-06 YES 2 63E43 YES -1 166E-05 YES 103E-02 YES 
13OE-05 YES 2-43 YES - 788E-06 YES 788E-03 YES 

- I  1dllYI. Ludkgk v w  

3SE-M 1.62E-M 
2.ogE-05 1.01E-M 
3.80E-06 1.87E-06 
6.81E-05 3.36E-05 

3.86E-02 I TOTAL I 1.03E401 1.25E-04 6.1BE-05 

a 



CHEMICAL: T W U M  Baseline 

SUBBASIN 56U 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 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.51E-01 4.55E-01 3.89E-01 5.80E-01 

Single storm adsorbed contaminant quantity PXi (e): 6.10E+00 1.92E+W 1.73E+00 1.29E+00 

Annual adsorbed contaminant quantity (9): 2.64E + 02 1.45E+01 1.55E+01 2.1 5E + 01 

SURFACE WATER RUNOW 

Single storm runoff volume (cf): 

Annual runoff volume ( c f ) :  

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.(=e (mg/l): 1.5OE-05 1 8.35E.06 1.3OE-05 

Single storm dissolved contaminant quantity PQi (9): 7.21 E-02 3.63E-02 4.70E-02 4.54E-02 

Annual dis. conta. qt (based on sediment yield)@): 3.12E+00 2.76E-01 4.22E-01 7.59E-01 

Annual dis. conta. qt (based on runoff) (g): 1.18E+ 00 6.06E-01 7.88E-01 7.59E-01 

~~ ~~~ ~~ ~ ~~ ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASfN 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): 5.80E-01 3.93E-01 6.76E-01 3.26E-01 

Single storm adsorbed contaminant quantity PXi (9): 2.96E+ 00 3.11E+00 5.88E+01 3.12E+ 00 

Annual adsorbed contaminant quantity (a): 4.60E+01 1.03E+01 9.78E+02 8.06E+01 

SURFACE WATER RUNOR. 

Single storm runoff volume (13): 

Annual runoff volume (13): 

4.34E+W 7.06E+05 4.49E+05 3.68E + 05 

7.13E+05 1.17E + 07 7.47E+06 6.31 E+06 

DlSSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 1.22E.05 9.18E-06 1.66E-05 7.88E-06 

Single storm dissolved contaminant quantity PQi (9): 1.50E-02 1 .WE41 2.11E-01 

Annual dis. conta. qt (based on sediment yield)@): 2.33E-01 6.05E-01 

Annual dis. conta. qt (based on runoff) (e): 2.46E-01 3.04E+00 3.5OE+00 1.41 E+ 00 

8.21 E-02 0 
3.50E + 00 2.12E+00 
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0 

e 

2.31E43 1.14E-03 
1.UE-m 7.10E-04 
2.anE.04 1.42E-04 
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2.- I TOTAL I 7.62Hoz 9.28E-03 4.5BE-03 

s16560 8.86E-04 YES 2.14E-01 YES 
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.. 
- ~ FEMP-O5RI-4 DRAFT 

- - - -  _ _  - - _  
-June-23. 19% - 

e CHEMICAL: VANADIUM Baseline 

SUBBASIN 510 SUBBASIN -5 SUBBASIN 560 SUBBASIN WPA 

SEDIMENT IN THE RUNOR: 

2.22E + 00 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 (tonnelyr): 1.01 E +02 9.11E+00 1.07E+01 1.1 1 E + 01 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 2.57E+01 2.25E + 01 3.05E+01 2.59E + 01 

9.46E+01 1.36E+02 . 5.74E+01 Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (g): 1.04E+04 7.18E +02 1.22E+03 9.60E + 02 

2.40E+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): 8.86E-04 7.92E-04 9.83E-04 8.73E-04 

Single storm dissolved contaminant quantity Poi (9): 4.27E+ 00 2.69E+00 5.54E + 00 3.04E + 00 

5.08E+01 Annual dis. conta. qt (based on sediment yield)(g): 1.85E+02 2.04E+01 4.98E + 01 

5.08E+01 Annual dis. anta. qt (based on runoff) (e): 6.97E + 01 4.49E+01 9.29E+01 

SUBBASIN 580 S U B W N  PDAR SUBBASIN 581 

SmIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69E+Ol 

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): 2.25E+01 2.67E+Ol 2.72E+01 

Single storm adsorbed contaminant quantity PXi (g): 2.36E + 03 

Annual adsorbed contaminant quantity (g): 1.78E + 03 6.96E+02 3.93E + 04 

1.15E+02 2.1 1 E + 02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 4.49E + 05 

7.13E+05 1.17E + 07 7.47E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 7.10E-04 9.35E-04 9.99E-04 

Single storm dissolved contaminant quantity Poi (s): 8.73E41 1.87E +01 1.27E+Ol 

Annual dis. anta. qt (based on sediment yield)@): 1.36E+01 6.16E+01 2.11 E +02 

Annual dis. conta. qt (based on runoff) (e): 1.43E+01 3.10E +02 2.11E+02 

PGH\OU-S-RI\D-Ol-W-N~ 20.19W926pm Page 3 
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9.56E + 00 

5.19E +01 

2.32E+01 

2.22E+02 

5.73E + 03 

3.68E + 05 

6.31E+06 

8.40E-04 

2.26E + 02 

1.50E+02 
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CHEMICAL 1,1,2.2-TETRACHLOROET 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 9.1 1 E+ 00 1.07E+01 1.1 1E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 0.00E+W O.WE+W O.WE+OO 

Single storm adsorbed contaminant quantity PXi (e): 0.00E+W O.WE+W O.WE+W O.WE + 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 O.00E + 00 O.OOE + 00 O.OOE+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 2.00E + 06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.C-e (mg/l): O.OOE+OO O.00E + 00 o.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (e): 0.00E+00 0.00E+W o.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+ 00 O.OOE + 00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) @): 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+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: 

O.WE+W O.WE+W 

O.WE+W 

O.WE+W 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+W 2.88E-02 

Single storm adsorbed contaminant quantrty PXi (e): O.OOE+ 00 2.28E-01 O.WE+W 

,Annual adsorbed contarninant quantity (9): O.OOE + 00 7.52E-01 O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + W 7.06E+05 4.49E+05 3.68E+05 

7.13E+05 1.17E+ 07 7.47E + 06 6.31E+06 

DISSOLVED : 

O.WE+W O.WE+W 

O.WE + W 
O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) (e): O.WE+W 2.45E+M O.WE+w O.OOE + 00 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 7.40E-04 

Single storm dissolved contaminant quantity PQi (e): O.OOE+00 1.48E+01 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+OO 4.07E+01 
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FEMP-OSIU4 aRAFT 
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- - FEW-OSRM DRAFT 
June-23. 1994 - 

- - - - -  ---  - 

CHEMICAL: 1 ,I ,2-TRICHLOROETHANE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBWIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR. 

2.22E + 00 

1.07E+01 1.1 1 E +  01 

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 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 0.WE+00 

Single storm adsorbed contaminant quantity PX (9): 0.WE+00 

Annual adsorbed contaminant quantity (g): O.WE+W 

SURFACE WATER RUNOFF: 

,Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (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): 

O.WE+W 

O.WE+OO 

0.00E+00 

O.00E + 00 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+QO 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

o.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+OO 

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.!i6E+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 4.19E-04 O.WE+W 0.WE+00 

Single storm adsorbed contaminant quantity Pxi (g): 0.00E+00 3.32E43 O.WE+W O.WE t 00 
Annual adsorbed contaminant quantity (g): O.OOE+ 00 1.09E42 O.WE+W O.WE+W 

SURFACE WATER RUNOR. 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E + 05 

7.13E+05 . 1.17E+07 7.47E+06 

3.68E+05 

6.31 E+06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+00 8.97E-06 O.WE+W O.WE+w 

O.WE+W O.WE+W Single storm dissolved contaminant quantity POi (g): O.WE+W l.TgE.01 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 5.91E.01 O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) @): o.WE+W 2.98E + 00 0.00E+00 o.oM+w 
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O.OoHa0 0.OOHOO 
0.00E+00 O.oM*oo 
3.13E-05 l.SSt505 
1 . l E 4 3  5.8334 

YES 0.OoHQ) YES 
YES O.OoHQ0 
YES 0.00E400 YES 

o.a€+oo YES o.ooHQ) 
4.61504 NO 207E41 
o.oM.00 YES 0.OOHOO 

YES 
No 
YES 
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0 CHEMICAL: 1,l-DICHLOROETHENE 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 4.21E+W 4.44E+ 00 2.22E + 00 

Annual sediment yield Y(S)a (tonnelyr): 1.01E+02 9,11E+W 1.07E+01 1 .11E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W o.WE+W 0.WEuW O.WE+W 

O.WE+ 00 Single storm adsorbed contaminant quantity PXI (e): O.WE+ 00 o.WE+W O.WE+W 

Annual adsorbed contaminant quantity (9): O.WE+W o.WE+W O.WE + 00 O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 l.#)E+05 l.WE+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): O.WE+OO o.WE+W O.OOE + 00 O.WE+W 

Single storm dissolved contaminant quantity Poi (a): O.OOE+OO 0 . w E t w  O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W O.wE+W O.WE+W O.WE+W 0 
Annual dis. conta. qt (based on runoff) (9): O.WE+W O.WE+W O.WE+W O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBAslN 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 

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+OO 3.46E-03 2.20E-03 O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W 2.74E-02 1.92E-01 O.WE+W 

O.WE+W Annual adsorbed contaminant quantity (g): O.WE+W 9.02E-02 3.19E+W 

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.WE+W 7.24E34 4.84E.04 O.WE+W 

Single storm dissolved contaminant quantity PQi (8): O.WE+W 1.45E + 01 6.15E+ 00 O.WE+W 

0.00E+W Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 4.7?E+01 1.02E + 02 

Annual dis. conta. qt (based on runoff) (g): O.WE+W 2.40E + 02 1.02E+02 O.WE+W 
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June 23. 1994 

- 1.ZDICHLOROETHANE 

o.aoHo0 0.00E*00 0.OOHOO 
13.8 0.00Hoo 0.OOHOO 0.00E+Oo 
1.1 1.5 0.00Hoo 0.00EIOO 0.00EIOO 

58.5 0.OOHOO 0.00H00 0.00H00 

0.OOHOO 0.OOHOO 

0.WEIOO 0.00EIOO 
0.00EIOO 0.OOHOO 

0.OOHOO o.mHo0 

-car. e a. ~ i *  1 . l l E . a  I TOTAL I OWEIOO 0.WEIOO OOOEIOO 

SIb560 0.WEIOO YES 0.WEIOO YES 
W 7 0  OWE40 YES 0.00Hoo 
-75 0.WEIOO YES 0.OOHOO YES 

o.oce00 YES o.aoHo0 

0.WEIOO YES O . a o H o 0  
o . 0 0 ~ ~ 0  YES o.mHo0 

YES 
YES 
YES 

I I 
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CHEMICAL: 1.2-DICHLORORHANE 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 4.21E+00 4.44E+00 2.22E+00 

l . l lE+Ol Annual sediment yield Y(S)a (tonne/yr): 1.01 E +02 9.1 lE+  00 1.07E+01 

ADSORBU): 

Single-storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 0.00E+00 O.00E + 00 0.00E+00 

Single storm adsorbed contaminant quantity PX (g): O.OOE+ 00 0.00E+00 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity (8): 0.00E+00 0.00E+W 0.00E+00 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume ( c f ) :  

Annual runoff volume ( c f ) :  

1.70E + 05 1.2OE+OS 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 0.00E+00 0.00E+00 O.WE+W 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 0.00E+00 O.00E + 00 O.OOE+ 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 0.00E+00 0.00E+00 0.00E+00 

0.00E+00 Annual dis. conta. qt (based on runoff) (g): 0.00E+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): 0.00E+00 1 .MEW 0.00E+00 0.00E+00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+ 00 1.33E-03 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity (g): O.WE+W 4.37E-03 0.00E+00 O.00E + 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+07 7.47E +06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 3.76E-05 0.00E+00 O.OOE+00 

Single storm dissolved contaminant quantity POI (e): 0.00E+00 7.51 E41 O.WE+ 00 O.rnE + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 2.48E+00 0.00E+00 0.00E+00 

Annual dis. conta. qt (based on runoff) (e): 0.00E+00 125E+01 0.00E+00 0.00E+00 
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FEMP-OSI@4 DRAFT 
June 23. 19% 

e 

e 

0.WEIQ) o.#H40 4.34- i.m-01 0.00~00 

0.00E40 0.00HOo 4.- 9.06E-01 0.00H00 
0.WEIQ) O.00EIQ) 3.- 4.3.5E-01 0.- 

cc 
0-0 
E-€ 
MW. 

G O  
D E  
E-F 
SSOD 
TOTAL 

20.6 252 
7.5 11.1 
0.7 1.6 

0.00H00 0.- oooE+oo 
13.9 0.00H00 0.00H00 o.ooE* 
1.1 1.5 0.00l3oo 0.00H00 o.mE* 

56.6 O.OOE+OO O.OOE+OO O . # H 4 0  

O W E W O  

0.00E100 
0.00HOo 

O W E *  YES OOOEIQ) YES 
Sle670 O o o E I O  YES O o M + o o  E S  
-75 OWE40 YES 0 WE40 YES -I o.ooEIQ) YES o.oQE*Q) 

0.00hOo YES 0.00EWO 
0.00h00 YES 0.00E+Oo 

YES 
YES 
YES 
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FEW-05RI4 DRAFT 
~ June23, 199J-- - - -  - - - - - - - . _._ - - 

CHEMICAL: 1.2-DlCHLOROETHENE (T BASELINE e 
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 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

2.22E + 00 4.44E+ 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+ 00 

Annual adsorbed contarninant quantity (a): 0.00E+00 

0.00E+00 0.00E+00 

0.00E+00 O.00E + 00 

O.OOE + 00 O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 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 q u a n t i  PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

0.00E+00 

0.00E+00 

0.00E+00 

O.WE+W 

O.00E + 00 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 0.00E+00 

O.OOE+OO O.OOE+OO 

O.OOE+ 00 O.WE + 00 

0.00E+00 0.00E+00 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnely): 

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.SE + 00 

5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+ 00 

Annual adsorbed contaminant quantity (9): OBOE + 00 

7.39E-03 

5.86E-02 

1.93E-01 

OBOE+ 00 

O.00E + 00 

O.WE + 00 

0.00E+00 

O.OOE + 00 

0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

7.06E + 05 

1.17E + 07 

3.68E+05 

6.31 E + 06 

D1ssoLvED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

O.WE+W 

0.00E+00 

O.OOE+ 00 

0.00E+W 

1.55E43 

~ . ~ E + o I  

1.02E+M 

5.13E + 02 

O.OOE + 00 

0.00E+00 

O.mE + 00 

O.OOE+ 00 
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FEMP-OSRI~DRAFI- 
June 23. 1994 

ooru: Z-BUTANONE 

1.09E+O5 0.68E-01 O . O O H 0 0  

l.PE+O5 2.62E-01 OWHOO 
osTAm(5lDwsAl 

S&SW 350E-M YES 2.71E43 YES 
-70 I 0 WE- YES 0.WEIoo 
-75 0.WEIoo YES 0.00EIoo YES 

o.OOE+00 YES o.ooB00 
tmo, YES 1.5IE-01 
4.30Ea YES 21E-01 

E S  
YES 
YES 
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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 (g): 

Annual adsorbed contaminant quantity @): 

1.04E-05 

9.73E45 

4.21E-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): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

3.5OE45 

1.68E-01 

7.28E+W 

2.75E + 00 

FEMP-OSFU4 DRAFT 
June 23. 1993 - - -- .. _ _  

SUBBASIN WPA SUBBASIN 510 SUBBASIN 575 

4.21 E+ 00 4.44E + 00 2.22E + 00 

9.1 1 E+ 00 1.07E+01 1.11E+01 

1 ME-03 O.WE+W O.OOE+W 

7.94E-03 O.WE + 00 O.OOE + 00 

6.02E-02 0.00E+00 O.OOE + 00 

1.20€+05 1.99E+05 1.23E+05 

2.00E+06 3.34E + 06 2.06E+06 

6.62EG O.OOE + 00 0.WE+00 

22!5E+01 0.00E+00 O.OOE t 00 

1.71 E +02 

3.75E + 02 e O.OOE+W O.OOE + 00 

O.WE+W O.OOE+ 00 

SUBWIN 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 2.23E-04 4.30E-05 1.16E-04 

Single storm adsorbed contaminant quantity PXi @): 0.00E+00 1 .TIE- 3.73E-03 l.llE-03 

6.21 E M  2.86E42 Annual adsorbed contaminant quantity (g): 0.00E+00 5.82E-03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34€+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 (mgh): 0.00E+00 7.78E-04 1.5TE-04 4.30E-04 

Single storm dissolved contaminant quantity Poi (a): O.WE +00 1.56E+01 2.00E + 00 4.48E+00 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+W 5.13E +01 3.33E+01 1.16E+02 

Annual dis. conta. qt (based on runoff) (9): O.OOE+OO 2.5EE + 02 3.33E+01 7.67E + 01 
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FEMP-OSm-4 DRAR 
June 23. 1994 

C D  
D E  
E-F 
SSOD 

TOTAL 

o . m w  O.WEIO 4 . 3 4 E 4  128E-01 0.WHQ) OROUT1 

0.WEIOO 0.WEIOO 44- 9.06E-01 OOOI300 oSTA75Ci75) 
1 ~ 7 5  

0.WEIOO 0.00EIOO 3 . m ~ e 5  4 . ~ 5 ~ 0 1  o . m m  

206 252 174- l.SlE-03 142E-01 
7 5  11 1 133 6 3 4 M l  895E-04 81E-02  
0 7  1 6  11 1 5  5.9ZE42 8- 86E-03  

566  0 ~ 0 ~  O o o l 3 0 0  

2 UEIOO 

349 0 
3580 

16.0 W R d )  
18.0 o S T A l o o ( R ~ 1  
61.0 

Gc 
D D  
E-E 
Max 

7- I 

3.51E-01 7.WE-04 
3.5lE-01 7.WE-04 
3 . 5 1 M l  7.09E-04 
3.51E-01 7.09E-04 

I 

Enu 
sulml 

1d.I 1 - u  ium 
ym O(mL.dh4 

yordp(bldwl VU- 

2.89E-02 
Z.BOE-03 

QbSO 176E-03 YES 1.36E-01 YES 

-75 O.WEI0 YES O . O O E 4 0  YES 
I -701 OWEIOO YES OOOI300 

E S  
YES 
YES 

1 I I I 
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4 

CHEMICAL 4-METHYL-2-PENTANONE 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 9.1 1 E+ 00 1.07E+01 1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.55E-03 O.WE+00 0.00E+00 O.WE+W 

Single storm adsorbed contaminant quantity PXi (e): 3.32E92 0.00E+00 O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (e): 1.44E+00 0.00E+00 O.00E +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+05 

2.78E+06 2WE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.76E-03 O.WE+W O.00E + 00 O.WE+W 

Single storm dissolved contaminant quanMy Poi (g): 8.45E+00 O.00E + 00 o.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 3.66E+02 O.OOE+ 00 O.00E + 00 O.WE+W 

Annual dis. conta. qt (based on runoff) (g): 1.38E+02 O.00E +OO O.00E + 00 O.WE+00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E+W Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+W 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): 0.00E+00 7.86E-03 O.OOE+W 0.WE+00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 6.23E-02 0.WE+00 O.WE+W 

OBOE + 00 O.WE+W Annual adsorbed contaminant quanw (e): O.00E + 00 2.oSE-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 7.06E+05 4.49E + 05 3.68E+05 

7.13E +05 1.17E+W 7.47E+06 6.31 E +06 

DISSOLVED : 

e Single storm dissolved contaminant conc.Ce (mg/l): O.WE+00 4.WE-03 O.WE + 00 O.WE+W 

Single storm dissolved contaminant quantity PQ (e): O.OOE+ 00 8.WE + 01 O.00E + 00 O.WE+O 

O.WE+W Annual dis. conta. qt (based on sediment yield)(g): 0.WE+00 2.66E+02 O.WE+W 

O.WE+W O.WE+W Annual dis. conta. qt (based on runoff) (e): 0.00E+00 1.34E+03 '"'''' PGH\OU-5-RN).01-94-~PeNurrM. 19949- Page 3 



June 23. 1991 

kCahhmvsllun.lm 9.57E-01 
Y.rCarhOlR.LM4.llul 9.61E42 

1.17E-Ol 

-Car.lEn.Lk 3.73Em 

n Sa hOYl .L Elf. L.*(mI.Ll 

OQYUL: ACETONE 

G O  7.76501 9.UE-04 4.66Eo( . 
D E  2.13€*02 2.59E-03 lzBE-03 
E-F 304EMl 3.71Eo1 1 .e3Eol 
SSOD 4.97E102 6.05E-03 2.eSE43 
TOTAL 8.18EM2 9.96E-03 4.91E-03 

1.99E*oJ 968E-01 0.OOBOO 

1.23€#5 2.62E-01 946604 
asrIIo(ma-ww 

428 0 

O.oo500  YES 0.00E+00 
2.41E-03 YES 1.05El00 
5.14E-05 YES 5.14E-02 

YES 
YES 
VES 
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e CHEMICAL: ACETONE 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 4.21E+00 4.44E+00 2.22E + 00 

1.1 1E+01 Annual sediment yield Y(S)a (tonne/yr): 1.01E+02 9.1 1 E+ 00 1.07E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.95EG 9.22E-04 0.00E+00 3.46E-04 

Single storm adsorbed contaminant quanttty PXi (e): 4.64E-04 3.88E-03 O.WE+W 7.67E-04 

Annual adsorbed contaminant quantity (9): 2.01 E42 2.95E-02 O.OOE+W 1.28E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 l.#)E+05 1.99E+05 1.23E+05 

2.78E + 06 2.00E+06 3.34E + 06 206E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgp): 5.29E.04 1.03E-02 O.WE+W 3.61E-03 

Single storm dissolved contaminant quantity PQi (g): 2.55E+ 00 3.50E + 01 O.WE+W 1.26E+01 

Annual dis. conta. qt (based on sediment yield)@): 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.OOE+ 00 2.10E+02 

~~ ~ 

SEDIMENT IN THE RUNOFF: 

~~ ~ 

SUBBASlN 582 SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 

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+OO 8.89E-04 2.07E-04 4.48E-06 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+OO 7.04E-03 1 .ME- 4.29E-05 

Annual adsorbed contaminant quantity (9): O.OOE+OO 2.32E42 3.00E-01 l. l lE-03 

SURFACE WATEFI 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 + 06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 9.86E-03 2.41E-03 5.14E45 

Single storm dissolved contaminant quantity PQi (g): O.00E +00 1.97E+02 3.06E+01 5.35E-01 @ 
Annual dis. conta. qt (based on sediment yield)(g): O.OOE+ 00 6.49E + 02 5.09E + 02 1.38E+01 

Annual dis. conta. qt (based on runoff) (a): O.00E + 00 3.27E+03 5.09E +02 Q17E +OO 



F E M p - O h h  DRAFT 
June 23. 1991 

1.osHo7 

1 .UIEQL 
1.48E-03 

C D  1.31E+O1 

E-F 4.45E-01 
SSDD 0.00EIOO 

D E  ~.TIE*OO 
1.6oE-04 7.87E.05 
5.81E-05 2m.W 
5.42E-06 2m46 
0.OOHQO 0.OoHQ) 

TOTAL I 1.83E+O1 223- l.loE-04 

NO 6.93E-03 YES 

YES 
YES 0.- 
YES o.OOE+oo 

0.OOHQO YES 0.OQHQ) 
0.00H00 YES 0.ooHao 
o.ooE+oo YES 0.oOHQ) 

YES 
YES 
YES 

I I 
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FEhfP-OSRI4 DRAFT 
-June-23. 1994 _ _  

e CHEMICAL: BENZENE BASELINE 

SUBBASIN 560 S U B W N  WPA SUBBASIN 510 SUBBASIN 9 5  

SEDIMENT IN THE RUNOF. 

2.22E + 00 Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+ 00 4.44E+W 

Annual sediment yield Y(S)a @nne/yr): 1.01 E + 02 9.l lE+W 1.07E+01 l . l l E + O l  

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (e): 

Annual adsorbed contaminant quantity (e): 

1.98E-03 

1 86E-02 

8.03E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (d): 

1.70E+ 05 

2.78E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (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): 

8.94E-05 

4.30E-01 

1.86E+01 

7.03E+W 

O.WE+W 

o.WE+W 

O.WE+W 

O.00E + 00 

0.OOE + 00 

O.WE+W 

O.WE+W 

O.OOE+W 

O.OOE t 00 

O.OOE+W 

1.99E+05 

3.34E + 06 

O.00E + 00 

O.WE+W 

O.WE+W 

O.OOE t 00 

O.OOE + 00 

O.WE + W 

O.WE+W 

1.23E+05 

2.06E + 06 

O.WE+W 

O.WE+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+W 8.69E+O1 9.!56E+W 

Annual sediment yield Y(S)a (tonnelyr): 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-W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PX (a): O.WE+W 3.41 E 4 3  O.WE+W O.WE+W 

1.12E-02 0.00E+W O.WE+W Annual adsorbed contaminant quantrty (9): 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 1.1 7E+07 7.47E+06 6.31E+06 

DISSOLVED : 

O.WE + 00 Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W 2.01 E45 O.WE+W 

O.OOE+W Single storm dissolved contaminant quantity PQi (a): O.WE+ 00 4.03E41 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 1.33E+W O.00E + 00 O.WE+W 

Annual dis. conta. qt (based on runoff) (e): O.WE+W 6.68E+W O.00E + 00 0.00E+00 

~ ~ ( ) ~ ~ ~ P G H \ O U - S - R R W ~ ~ ~ ~ ,  19~9- Page 3 
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~ ~ - 
G O  

Gc OOOE400 0 WHO0 D E  
0-0 696E42 8 88E-04 E-F 
E-E 6-42 8 88E-04 SSOO 

TOTAL Max 6-42 8 M E 4 4  

206 252 OOOHQOOOOHQO OOOHOO 
7 5  11 1 13 9 12828H)l 141E-04 125E-02 
0 7  1 6  1 1  1 5  lOZE-02 1 l l E o s  1 1 W  

586 O O O I 3 O O O O O H O O  000500 

13SE-01 

0.mHOO , O.OOE400 
1 .&E44 8.16E* 
1.31E05 6.- 
O.OOE40 0.- 

- u R l n I  uon 
Am Car h h . 1  M 3 16E43 
A . p C a r h M  318E-04 

O.mEIQ) I TOTAL 1 1.47E41 1 .?9EO( 8.81E-05 

T U  YI.. L.h(l k V . r  

Told 1-m T U Y n  
C m u  mu -hl 
..chon b a h g ( P )  -0 v u  m 

sIb560 oOOE+oo YES 000500 YES w OOOHQO VES om500  YES 
80510 O O O E ~  YES OWEIOO YES SlbYIl OOOHOO YES OOOI3OO YES 
80515 2 6 5 E o l  NO 1 l l E U ?  YES M OOOEIOO YES OOOHOO YES 
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e CHEh4ICAL: BROMODICHLOROMETH BASELINE 

SUBBASIN !SO SUBBASIN WPA SUBBASIN !PO SUBBASIN 575 

SEDIMENT IN THE RUNOFF. 

2.22E + 00 

1.1 1E +01 

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 9.1 1 E +  00 1 .O?E + 01 

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 PX (e): O.WE+ 00 o.WE+W o.WE+W 7.51 E-03 

Annual adsorbed contaminant quantity (g): o.WE+W O.WE+W O.WE+W 1.26E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.7OE+OS 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): O.WE+ 00 o.WE+W O.WE+W 265E44 

Single storm dissolved contaminant quantity PQi (g): O.WE+OO O.WE+W o.WE+W 9.24E-01 

0 Annual dis. conta. qt (based on sediment yield)@): O.WE+W o.WE+W O.WE+W l.!SE+Ol 

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 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.OOE+OO o.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PX (9): O.WE+OO O.WE+W O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (e): O.WE+OO O.WE+W O.WE+W O.00E + 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 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 O.WE+W O.rnE+W O.WE+W 

0.00E+W Single storm dissolved contaminant quantity Poi (g): O.WE+W 0.WE+00 O.00E + 00 
Annual dis. conta. qt (based on sediment yield)@): O.WE+ W O.WE+W O.WE+W 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): O.WE+W O.WE+w O.WE+W O.WE+W 

O O Q 6 1 5  P G H \ O U - 5 - R N M 1 - 9 4 - ~ 2 0 . 1 9 ~ 9 ~  Page 3 
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OWEIQO OWE40 434E- 128E-01 OWHoo 

OOOEIQO OWEIOO 419EIQ5 906E-01 OOOHOO 
OWE100 OOOEIOO 368EIQ5 435E-01 0- 

I V O M  low I volr r  

OLYCIL: EROYOYETWANE 

OROUT1 
w575 
OSTA7W#75) 

OROUT2 

ab560 

-70 

at675 

80580 

-1 
SlbSBz 

16.0 
16.0 
61.0 

57.0 

W R d )  M.0 
OSlAlm(RoulZ7) 3580 

WRaQ) 337.0 

Gc 
DD 
€-E 
Max 

C D  206 252 OOOEIOO OOOEIOQ OOOEIOO 
0 W E 4 0  0 WE* DE 7 5  11 1 13 9 OWHoo O O o H a )  OmEW 
0 OOEIOO 0 WE* E-F 0 7  1 6  1 1  1 5  O O O i 3 0 0  O O O H o o  000500 
0 OOEIQO 0 WEIOO SSOD 566  OOOHQO O W E 4 0 0  OOOEIOO 
0 WE100 0 WEIOO 

TOTAL OWHoo 

0 WE100 YES 0 WE* YES 
YES 0 WEIOO 
YES 0 WE- YES 

- Y m i R m r  upn 

O.WE40 YES 0.OOHOO 
0.WEIOO YES 0.OOEIOO 
O.WE*OO YES O.OOI300 

1ollly.u Lohp pn v u  

YES 
YES 
YES 

~ 
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CHEMICAL BROMOMETHANE 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. Ca(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 (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 Poi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

O.OOE+ 00 

0.00E+00 

0.00E+00 

FEMP-0SR.M DRAFT 
---June-23. 1991 - -  - 

e 
SUBBASIN WPA SUBBASIN 570 SUBBASIN -5 

4.21E+W 4.44E + 00 2.22E + 00 

i . l l E + O l  9.11E+00 1.07E + 01 

O.WE+W 0.WEiW o.WE+W 

O.WE+W O.WE+W O.WE+W 

O.WE+W 0.00E+00 O.WE+W 

1.20E+05 1.99E+05 1.23E+05 

2.00E+06 3.34E + 06 2.06E + 06 

O.WE+W O.WE+W o.WE+W 

O.WE+W O.WE+W O.WE+W 

O.00E + 00 

O.00E + 00 O.wE+w 0 O.WE+W 

O.WE+W o.WE+W 

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 .WE+ 01 3.33E + 02 

ADSORBED: 

1.72E-02 O.WE+W Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 

1.37501 O.00E + 00 Single storm adsorbed contaminant quantity Pxi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 4.50E-01 O.WE+w 

SURFACE WATEF4 RUNOR: 

Single storm run& volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E+05 

7.13E +05 1.17E + 07 7.47E+06 

DISSOLVED: 

8.66E-oJ O.WE+W Single storm dissolved contaminant c0nc.Q (mg/l): 

O.WE+W Single storm dissolved contaminant quantity Poi @): 1.73E + 02 

5.70E+02 O.WE+W Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 0.00E+00 2.87E+03 O.WE+W 

O.00E + 00 

0.00E+00 

O.00E + 00 

P G H \ O U - S W l ~ W  20.19W 9:- Page 3 
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SUBBASIN 582 

9.56Etw 

5.19E+01 

O.OOE+ 00 

O.OOE + 00 

O.WE+W 

O.WE+W 

O.WE+W e 
O.WE+W 

O.WE+W 
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E. w V. DF PdavsRm - h w m d  ToldVabBm - C O n r O I I O  - Dshlg.- 

conr I@) Ln.IQl  d R u a n  (6) F m 0 1  -I-) Ids) 

4B2E-06 237E-02 170E+O5 2WE-01 984E-07 
OROUTO 10  

OWEIOO OWE- 199E+05 968E-01 OWE+oo WOCT 300 
OSTA70(57&bWAJ 31 0 

0WE*00 OWE* 123E+05 262E-01 OOOHOO 

OWIDI: CARBON DISULFIOE 

DMlp 
I d s 1  

WRorBS) 3900 
OSTAlJO(RwQ5) 428 0 

cc 
D D  
€-E 
Max: 

O.WE100 O.OOEIOD 4 3 4 3 0 4  128E-01 OOOEIQO OROUT1 

O.WEa0 0.OOElOO 449E+O5 9.06E-01 OOQHOO OSTA7;)5(!375l 
0.WE*00 O.OOE100 368EIQ5 4.35E-01 O W E 4 0 0  

/_i~ 

9.84E44 2.34E-05 
9.84E-01 2.34E-05 
9.LuE-04 2.34E-05 
9.84E-04 2.34E-05 

G D  
D E  
E-F 
SSOD 

TOTAL 

20.6 252 
7.5 11.1 
0.7 1.6 

4.8eE-m 5.3E-06 3.98Ml 
13.9 1 . 7 W  1SSE-06 1.72E-04 
1.1 1.5 1.66E4 1.KE-07 1.87E05 

58.6 0.00H00 0.00EIoQ O.OoHQ0 

6 82E-m 

Ihr Car nOm .I PdavsRun 

n cor*. hOYl *m. Li* 1 M - J  

8.16E-05 

1.86E-(Y 
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E-F I 2 45E-02 
SSOD 0.00EIQO 

Yn. C ~ n r  hP.ddy. Run d QYI 8.13E-04 I C D  I 7.21E-01 8.7e.E-06 4.33E-m 
3.zoE-06 1.58E-06 
2.98E07 1.47E-07 
0.OVSOO 0.00EIoQ 
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4 92E-06 YES 3 81E-04 YES 
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0 WE- YES 0 WE*00 
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0.WE00 YES 0.00H00 
0.WE00 YES 0.WEKm 
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CHEMICAL CARBON DISULFIDE BASELINE 

SUBBASIN WPA SUBBASIN !i70 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 

4.21E+00 

9.1 1 E+OO 

4.44E + 00 

1.07E+01 

2.22E + 00 
l . l i E + O l  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity @): 

1.17E-04 

l.lOE-03 

4.75E-02 

O.WE+W 

O.WE + 00 

O.WE+W 

O.WE + 00 

O.WE + 00 

O.WE + 00 

0.00E+00 

O.WE+W 

O.00E + 00 

SURFACE WATER RUNOff 

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 Poi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

4.92E-06 

2.37E-02 

1.03E+00 

3.87E-01 

O.WE+W 

O.OOE + 00 

O.OOE+ 00 

O.OOE + 00 

O.WE+W 

O.OOE + 00 

O.WE+W 

O.WE+W 

O.WE+W 

0.00E+m 

O.WE+W 

0.WE+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 

9.56E+ 00 

5.19E +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.00E + 00 

4.20E-03 

3.33E-02 

l.lOE-O1 

O.OOE + 00 

O.WE+00 

O.WE+W 

O.WE+W 

0.WE+00 

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 

7.47E + 06 

3.68E+05 

6.31 E + 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)@): 

0.00€+00 

O.OOE+OO 

0.00€+00 

1 .@E44 

3.66E + 00 
1.21E+01 

O.WE+W 

O.WE+W 

O.00E + 00 

O.WE+OO 

O.WE+W 

O.WE+W 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 6.06E+01 O.WE+W O.WE + 00 

PGH\OU-S-RW-OI-W-~UUDC 20.19w 9:- Page 3 
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a€ncAL CHLOROFORM 

QROUTl 
m575 
aSTA75(575) 

Td.I V I I .  d MMn 

1.01E107 

St660 0.WEW YES 0.wHQo YES 
-70 0.OOE*00 YES 0 OOE*00 
-75 1.21E-03 NO 5 07E-02 NO 

0.OOEIOO YES 0.oOEIOO 
0.OOEIOO YES 0.00E100 
0.OOEIOO YES 0.WEIOO 

YES 
YES 
YES 
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- -  - -- . - _ _  -. - - 

CHEMICAL CHLOROFORM BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBWIN 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 1.1 lE+01 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): O.WE +00 o.WE+ 00 O.WE+W 1 ME-02 

Single storm adsorbed contaminant quantity PXi (g): O.OOE+OO O.WE + 00 0.00E+00 4.21 E42 

Annual adsorbed contaminant quantity (9): O.WE +00 O.WE+00 O.WE+OO 7.04E-01 

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.WE+06 3.34E+06 2.06E + 06 

DISSOLVED : 

1.21 E a  Single storm dissolved contaminant conc.Ce (mg/l): O.WE+OO 0.00E+00 O.WE+W 

Single storm dissolved contaminant quantity Poi @): O.OOE+OO O.WE+W O.WE+OO 4.22E + W 
Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 O.OOE+ 00 O.WE+OO 7.05E+01 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.WE+W O.WE+W 7.05E+01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56E+W 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 5.10E+00 7.92E + 00 

ADSORBED: 

O.WE+W Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 3.15E-03 O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 2.49E-02 O.WE+W O.WE+W 

O.WE+W Annual adsorbed contaminant quantity @): 0.00 E + 00 8.22E-02 O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E+05 3.68E+05 

6.31 E +06 7.13E+05 1.17E + 07 7.47E + 06 

DISSOLVED : 

o.WE+W O.WE+W 

Single storm dissolved contaminant quantity POI @): O.00E +00 4.26E+W O.WE + 00 O.WE+W 

O.OOE + 00 Annual dis. conta. ql (based on sediment yield)(g): O.WE+ 00 1.40E+01 o.WE+W 

o.WE+W O.WE+W 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 2.13E44 

Annual dis. conta. qt (based on runoff) (9): O.WE+OO 7.07E+01 
OOO€z3 
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e CHEMICAL METHYLENE CHLORIDE BASELINE 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 9 5  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 I 
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 6.60E-03 0.00E+00 

Single storm adsorbed contaminant quantity PXi (g): 1.24E + 00 3.38E-03 2.93E-02 O.WE+W 

Annual adsorbed contarninant quantity (g): 5.35E+01 2.57E-02 2.64E-01 O.WE + 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 : 

O.WE+W 

Single storm dissolved contaminant quantity PQi @): 2.20E+02 9.75E-01 1.19E + 01 O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): 9.53E+03 7.40E+00 1.07E +02 O.WE + 00 

Annual dis. conta. qt (based on runoff) (9): 3.60E + 03 1.63E+01 Z.WE+OZ O.WE+W 

Single storm dissolved contaminant conc.Ce (mg/l): 4.58E-02 2.87E-04 2.1 2EC3 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.1 OE + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/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 (13): 

Annual runoff volume (cf): 

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): 

O.WE+OO 

O.WE + 00 

O.WE+00 

0.00E+W 

SUBBASIN PDAR 

7.92E+ 00 

1.17E + 01 

8.04E-03 

6.37E-02 

2.10E-01 

7.06E + 05 

1.1 7E + 07 

2.86E-03 

5.71E+01 

1.88E +02 

9.47E + 02 

SUBBASIN 581 

8.69E + 01 

3.33E + 02 

2.nE-03 

2.41E-01 

4.01E+ 00 

4.49E+05 

7.47E + 06 

1.03E43 

1.31 E+01 

2.18E+02 

2.18E+02 

SUBBASlN 582 

9.56E + 00 

5.19E +01 

O.WE+W 

O.WE+ 00 0 
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e CHEMICAL: STYRENE 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 4.21E+ 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.llE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 O.00E + 00 o.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PX (g): O.WE+OO o.WE+W O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (9): 0.00E+00 o.WE+W O.WE+W O.WE + 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 conc.Ce (mg/l): 0.00E+00 o.WE+W O.WE + W 0.WE+00 

O.OOE+ 00 Single storm dissolved contaminant quantity PQi (g): 0.00E+00 O.OOE+ 00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 o.WE+W O.WE + 00 O.WE+W 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 O.OOE+W O.WE+W 0.00E+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 (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 4.64E-03 O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 3.67E-02 O.WE+W O.WE+W 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.21 E 4 1  .O.WE+ 00 O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

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 

DISSOLMD : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 3.29E.05 O.WE+W O.WE+W 

O.00E + 00 

O.WE+W 

Annual dis. conta. qt (based on runoff) (9): 0.OOE+00 1.09E+01 o.WE+W O.WE+OO 

O.00E + 00 

O.mE + w 
Single storm dissolved contaminant quantity Poi @): 0.00E+00 6.57E-01 

Annual dis. conta. qt (based on sediment yield)@): O.OOE + 00 2.17E+ W 
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a CHEMICAL TETRACHLOROETHENE 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+W 2.22E + W 

Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+W 1.07E+01 l . l lE+Ol 

ADSORBED: 

O.WE+W Single storm adsorbed contaminant conc. Cs(mg/kg): 3.46E-03 O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi @): 3.23E-02 O.WE+W O.WE+W O.WE+W 

O.WE+W O.WE + 00 Annual adsorbed contaminant quantity (a): 1.40E + 00 O.wE+W 

SURFACE WATER RUNOR. 

Single storm runoff volume (c9: 
Annual runoff volume (d): 

1.70E + 05 

2.78E+06 

1.!2OE+05 1.99E+05 1.23E+05 

2.WE+06 3.34E + 06 206E+06 

DISSOLVED : 

Single storm dissotved contaminant conc.(=e (mg/l): 6.21 E-05 O.wE+W O.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi @): 2.99E-01 O.WE+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): 1.29E+01 O.WE+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) @): 4.88E + 00 O.WE+OO O.WE+W O.WE+W 
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.WE+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+OO 1.25E-01 6.54E-04 2.74E-03 

2.62E42 Single storm adsorbed contaminant quantity PXi (g): O.OOE+OO 9.93E-01 5.WE-02 

6.76E-01 Annual adsorbed contaminant quantity @): O.OOE + 00 3.27E +00 9.46E-01 

SURFACE WAlEF4 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+= 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 2.34E-03 128E-05 5.42E45 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 4.67E+Ol 1.63E-01 5.65E41 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+OO 1.54E+02 2.70E+ 00 1.46E+01 

Annual dis. conta. ql (based on runoff) (9): O.OOE + 00 7.75E+02 2.70E+ 00 9.mE+W 
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CHEMICAL: TRICHLOROETHENE BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBWIN 510 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): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contarninant quantity (g): 

2.94E-03 

2.75E-02 

1.19E +00 

SURFACE WATER RUNOR. 

Single storm runoff volume ( c f ) :  

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 PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

5.27E-05 

2.54E-01 

l.lOE+Ol 

4.14E + 00 

2.24E-03 

9.43E-03 

7.16E-02 

4.20E-05 

1.43E-01 

l.O8E+00 

2.38E+00 

O.00E + 00 

0.00E+00 

0.00E+00 

1.99E+05 

3.34E + 06 

O.00E + 00 

0.00E+00 

0.00E+00 

O.OOE+ 00 

O.OOE+00 

O.00E + 00 

O.00E + 00 

1.23E+05 

2.06E + 06 

0.00E+00 

O.00E + 00 

0.00E+00 

O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10Et00 7.92E + 00 8.69E+01 9.!%E+ 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 t o0  2.71 E +00 0.00E+00 1 .E1 E-03 

1.73E-02 Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 2.15E +01 O.WE + 00 

Annual adsorbed contaminant quantity (g): O.OOE + 00 7.08E+01 0.00E+00 4.48E-01 

SURFACE WATER RUNOR. 

Single stom runoff volume (19): 

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 6.31 E +06 

MSSOLMD: 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE +OO 5.06E-02 O.mE + 00 3.59EU5 

Single stom dissolved contaminant quantity Poi (g): O.00E + 00 1.01E+03 O.00E + 00 3.74E41 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+OO 3.33E+03 O.00E + 00 9.66E + 00 

' Annual dis. conta. qt (based on runoff) @): O.OOE+OO 1.68E+W 0.00E+00 6.41€+00 
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CHEMICAL 2.4-DJCHLOROPHENOL 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 4.21E+00 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (tunne/yr): 1.01 E + 02 9.1 l E + W  1.07E + 01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): O.OOE+ 00 

Single storm adsorbed contaminant quantity PXi @): O.OOE+OO 

Annual adsorbed contaminant quantity @): OBOE + 00 

O.WE+W 

O.WE+W 

O.WE+W 

o.WE+W 

O.WE+W 

O.00E + 00 

SURFACE WATER RUNOff 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E+06 

1.99E+05 

3.34E + 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): 

O.OOE+ 00 

O.OOE+ 00 

0.00E+00 

0.00E+00 

O.OOE + 00 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE+ 00 

O.WE+W 

O.00E + 00 

0.00E+00 

O.WE + 00 

o.WE+W 

O.WE+W 

O.WE+W 

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 

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.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

1.60E-02 

1.27E-01 

4.18E-01 

O.WE+W 

O.OOE+W 

O.WE+W 

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 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 1.80EW O.WE+W O.WE+W 

Single storm dissolved contaminant quantity Poi (9): O.00E + 00 3.60E+ 00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+00 1.18E+01 O.WE+W O.WE+W . 
Annual dis. conta. qt (based on runoff) @): O.WE + 00 5.96E+01 O.WE+W O.WE+W 
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0 CHEMICAL: S&DINITROTOLUENE 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 4.21E+ 00 4.44E + 00 2.22E+W 

1.1 1E+01 Annual sediment yield Y(S)a (tonne/yr): 1.07E + 01 1.01 E+ 02 9.1 1 E+ 00 

ADSORBED: 

O.WE + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 0 0  O.00E + 00 O.WE+W 

Single storm adsorbed contaminant quantity PXi @): O.OOE+00 O.OOE + 00 O.WE+W O.WE+W 

Annual adsorbed contaminant quantity @): O.WE+W O.OOE+ 00 O.WE+W O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

'Annual runoff volume (cf): 

1 .?OE + 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): O.M)E+OO o.WE+W O.WE+W 0.00E+W 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 O.00E + 00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yietd)[g): 0.00E+00 0.00E+00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 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 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 6.86E43 O.WE+ 00 O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 5.44E-02 O.WE+W O.WE+W 

Annual adsorbed contaminant quantity @): O.OOE + 00 1.79E-01 O.WE+W O.mE + 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 ?.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contarninant conc.Ce (mg/l): O.OOE + 00 4.56E44 O.WE+ 00 O.WE+W 

Single storm dissolved contaminant quantity PQi @): O.WE+W 9.13E+W 0.WE+00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.00E + 00 3.01E+01 O.00E + 00 O.WE+00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 1.51E+02 0.00E+00 O.WE+W 

000633. ~ G H \ O V - S - ~ ~ ~ ~ U = W ' N U D C .  i ~ # 9 : 1 ~ m  Page 3 



June 23. 19% 

- 
SA570 
-5 

- - -  Cas. n . m r r d I & b E h  Dcrr0k.d Scnumd Ca8c.h 8ena-d 
car f.19111 QI hoyL(Wll QI car (MI QI hOyLW) QI 

OWE100 YES O o M + o o  YES SlMm OWE100 YES OWE100 YES 
O W 5 0 0  YES Ooaf+oo YES -1 OWE100 YES 0mE100 YES 
OOOHQO YES 0- YES 9bsB2 O W 5 0 0  YES OWE100 YES 



e CHEMICAL: 2,6-DINlTROTOWENE 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): 

9.36E + 00 
1.01 E + 02 

2.22E + 00 

1 .11E + 01 

4.21 E+ 00 

9.1 l E +  00 

4.44E + 00 

1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W 

Annual adsorbed contaminant quantity (g): O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE + 00 

O.00E + 00 

O.WE + 00 

O.WE+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

l.?OE+05 

2.78E + 06 

1.99E+05 

3.34E + 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) (g): 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

O.OOE + 00 

O.WE+W 

O.OOE + 00 

O.WE+W 

O.WE+W 

O.OOE + W 

~ ~~~ 

SUBBASIN 580 SUBBASIN PDAR 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 7.92E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E +01 

5.10E + W 

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): O.WE + 00 3.14E-04 

Single storm adsorbed contaminant quantity PXi (8): O.WE+ 00 2.49E-03 

Annual adsorbed contaminant quantity (g): O.WE+W 8.19EQ3 

O.wE+W 

O.WE+W 

o.WE+W 

O.OOE + 00 

O.WE+W 

0.00E+W 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

4.34E + 04 7.06E + 05 

7.13E+05 1.17E + 07 

4.49E+05 

7.47E + 06 

3.60E + 05 

6.31E +06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 1 .ME45 

Single storm dissolved contaminant quantity PQi (g): O.WE+ W 2.09E-01 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 6.88E-01 

Annual dis. conta. qt (based on runoff) (9): O.WE+W 3.46E+ 00 

O.WE+W O.OOE + 00 

O.WE+W 

O.OOE + 00 O.WE+W 

O.WE+W O.WE+W 

- 
O.WE+W a 
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CHEMICAL: 24HLOROPHENOL Baseline 

SUBBASIN 580 

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 (e): 

Annual adsorbed contaminant quantity (g): 

7.1 1E-03 

6.66E-02 

2.88E+W 

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 PQi (g): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (a): 

3.11E44 

1.50E+W 

6.49E+01 

2.45E+01 

FEW-OSRI4 DRAFT 
- _ .  . 

- - June 3-1994 - 

a 
SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

4.21E+W 4.44E+ 00 2.22E + 00 

9.1 1 E+ 00 1.07E + 01 1 .l 1 E +01 

O.00E + 00 O.WE+W O.WE+W 

o.WE+W O.OOE+W O.WE+W 

O.WE + 00 O.WE+W O.WE+W 

1.20E+05 1.99E+05 1.23E+05 

2.WE+06 3.34E+06 2.06E + 06 

0.WE+00 O.WE+00 O.00E + 00 

O.00E + 00 O.WE+W O.WE+W 

O.WE+W 

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 + 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 

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+W O.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant qua* PXi (8): 0.00E+W O.WE+W O.WE+W O.WE+00 

Annual adsorbed contaminant quantity (g): O.00E + 00 O.00E + 00 O.WE+ 00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 7.06E+05 

7.13E+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+W O.WE+W 0.WE+00 O.00E + 00 
Single storm dissolved contaminant quantity POi (e): O.WE+W O.WE+W O.00E + 00 0.00E+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W O.WE+W O.WE+W 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): 0.00E+W O.wE+W 0.00E+00 0.00E+00 

a 
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01 CHEMICAL: 3,3'-DICHLOROBENDDIN Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 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 9.1lE+00 1.07E+01 1.1 1E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.33E-02 O.WE+W O.OOE~+W 0.00E+00 

Single storm adsorbed contaminant quantity PX (9): 3.12E-01 O.WE+W O.WE+W 0.00E+00 

Annual adsorbed contaminant quantity (a): 1.35E+01 0.00E+00 O.WE+W O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+05 1.20E+05 

2.78E + 06 2.00E+06 

1.99E+05 1.23E+05 

3.34E+06 2.06E + 06 

DISSOLMD : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.35E-05 O.WE+W O.WE+W O.00E + 00 

Single storm dissolved contaminant quantity PQi (8): 3.06E-01 O.OOE+ 00 OBOE + 00 O.OOE+ 00 

Annual dis. conta. qt (based on sediment yield)(g): 1.32E+01 0.00E+00 0.00E+00 O.WE+W 

Annual dis. conta. qt (based on runoff) (g): 4.99E+00 0.00E+00 O.00E + 00 O.OOE + 00 e 
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): O.OOE+ 00 

Single storm adsorbed contaminant quantity PXi (g): O.OOE+ 00 

Annual adsorbed contaminant quantity (9): O.OOE+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

DlssOlVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. coma. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+W 

O.OOE+ 00 
O.WE+W 

SUBBASIN PDAR 

?.92E+ 00 
1.17E+01 

7.06E + 05 

1.17E + 07 

SUBBASIN 581 

4.49E + 05 

7.47E + 06 

O.WE+W 

0.00E+00 

O.WE+W 

O.00E + 00 

SUBBASIN 582 

9.56E+W 

5.19E t 01 

0.00E+00 

OBOE + 00 

0.00E+00 

3.68E +Os 

6.31 E+06 

Page 3 
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CHEMICAL QMETHYLPHEhlOL 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 (e): 

Annual adsorbed contaminant quantity (a): 

5.76E-04 

5.39E-03 

2.33E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

Annual runoff volume (13): 

1.70E+05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (map): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

4.41E45 

2.12E-01 

9.20E+ 00 

3.47E + 00 

SUBBASIN WPA 

4.21E+ 00 

9.1 1 E+ 00 

O.WE+W 

O.wE+W 

O.WE+W 

1.20E+05 

2.00E+06 

O.00E + 00 

O.WE+W 

O.WE+W 

O.00E + 00 

SUBBASIN 570 

4.44E+00 

1.07E+01 

O.WE+W 

0.00E+00 

O.00E + 00 

1.99E+05 

3.34E + 06 

0.00E+00 

O.OOE + 00 
O.WE+W 

0.00E+00 

SUBBASIN 575 

2.22E + 00 

l.tlE+Ol 

f.OBE-01 

2.41 €41 

4.02E + 00 

1.23E+05 

2.06E + 06 

8.13E-03 

2.83E+01 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

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): O.WE+W 

Single storm adsorbed contaminant quantity PX (9): O.WE+ 00 

Annual adsorbed contaminant quantity (a): 0.00E+00 

SWACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E +05 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mgp): 

Single storm dissolved contaminant quantity Poi (8): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

0.00E+00 

O.OOE+ 00 

0.00E+00 

O.OOE + 00 

SUBBASIN PDAR 

7.92E + 00 

1.17E+01 

6.19E-03 

4.91E-02 

1.62E-01 

7.06E + 05 

1.17E+W 

4.93E-04 

9.86E + 00 

3.25E+01 

1.63E+02 

SUBBASIN 581 

8.69E+01 

3.33E + 02 

O.00E + 00 

O.WE+OO 

O.WE+W 

4.49E + 05 

7.47E+06 

0.00E+00 

O.WE+W 

0.00E+00 

O.rnE + 00 

SUBBASIN 582 

9.56E + 00 

5.19E + 01 

1.23E+00 

1.17E+ 01 

3.03E + 02 

3.68E + 05 

6.31E+06 

1.04E-01 a l.WE+CN 

2.79E + 04 

1.85E+04 
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~~~ ~~ ~ 

Gc 1.39E+00 5.53E43 
D D  1.39- S.SJE-03 
E-E 1.39E- 5.5JE-03 
Max: 1.39EIOO 5.5JE-03 

W Y m l R i r n  wl 

Avs Car h - h a  0.1 1.15E-01 
A v g C a l k  0.1 1.15E-02 

1.24E-02 6.13E-03 
4.5JE-03 2.23E-03 
4.23E.Cn 2.08E-04 
0.- 0.00EIOO 

C D  20.6 25.2 6.9 lHoo 7.57E-03 5.63EOl 
D E  7.5 11.1 13.9 2.52EIOO 2.76E-03 2.UE-01 
E-F 0.7 1.6 1.1 1.5 2.35E-01 2.57E-04 2.6SE-02 
SSOD 56.6 O.OoHa0  0.00EIOO 0.00h00 

TOTAL 9.66HoQ 

T o U  Yn L..d4 k V . r  

T o U  T a m  T U  I)m 

I)m -ha m h l  
Y0lh.m V.l 

Cion - -81 

m Sed Car h OR *?.R (@e) 4.58E.Cn I TOTAL I 1.43EtO3 1.74E-02 8.58E-03 

6.97E-03 NO 5 4OE-01 M S  
m 7 0  OooE+Qo M S  0.00h00 
m 7 5  -I O.OOE40 YES o.ooho0 M S  

0.00f*00 YES o.ooE+00 
0.- YES o.ooE*oo 
O.OOHOO YES o.ooE*oo 

M S  
YES 
YES 
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CHEMICAL QNITROANIUNE Baseline 

SUBBASIN 56U SUBBASIN WPA SUBBASIN 570 SUBBASIN 515 

SEDIMENT IN THE RUNOR. 

Single storm event sediment yield Y(S)e (tonne): 9.36E+W 4.21E+ W 4.44E + 00 2.22E + 00 

1.07E+01 1.11E+O1 Annual sediment yield Y(S)a @nne/yr): 1.01 E+02 9.1 1 E+ 00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.77E-02 o.WE+W O.WE+W 0.WE+00 

Single storm adsorbed contaminant quantity PXi (8): 2.59E-01 O.WE+W O.wE + 00 O.WE + 00 

O.WE+W O.wE+W O.WE+W Annual adsorbed contaminant quantity (g): 1.12E+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.WE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.97EQ3 O.rnE + 00 O.WE+W O.OOE+ 00 

Single storm dissolved contaminant quantity PQi (e): 3.35E+01 O.mE + 00 O.OOE+ 00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 1.45E+03 O.WE+W o.WE+W O.OOE+ 00 

O.WE+W Annual dis. conta. qt (based on runoff) (g): 5.48E+02 O.WE+W O.mE+W 0 
@. SUBBASIN 580 SUBBASIN PDAR SUBBASlN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10Ei 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.WE+W O.WE+W O.WE+W O.OOE + 00 

Single storm adsorbed contaminant quantity PX (g): O.WE+W O.WE+W O.WE+W O.WE+OO 

O.OOE + 00 Annual adsorbed contaminant quantity (9): O.WE+W O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34€+04 7.06E+05 4.49E+05 3.68E + 05 

7.1 3E + 05 1.17E+07 7.47E+06 6.31E+06 

DlSSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W O.mE + 00 O.WE+W O.OOE+W 

Single storm dissolved contaminant quantity POi (g): O.OOE+ 00 O.WE+W O.OOE + 00 O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): O.WE+OO O.WE+W O.WE+W OBOE + W 

Annual dis. conta. qt (based on runoff) (9): O.WE + 00 O.OOE+ 00 O.WE+OO O.WE+W 

e 
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FEMP-OSRI4 DRAFT 
June 23. 19% 

-70 1 2.IE-06 l4lE-02 I.Q9E+M Q.68E-01 2- 

-75 7.64E-07 2.BBEOJ IPE+M 26iE-01 2 0 4 0 7  

t Muwwlr- 

25.2 
11.1 

E-F 0.7 1.6 
SSOD 

2.95EQZ 3.23E05 2.41E-03 
1.14E-02 125E-QS l.lOE-03 13.9 

1.1 1.5 1.54EOJ I.WE-06 1.74EO) 
56.6 1.54E-02 1.WE-05 9.13E-04 

C D  3,Q9E*gg 
M 1 . I h o o  
E-F 1.56EQl 
SSOD 4.31E-01 

4.85E-05 2.39E-05 
l.BJE-05 Q.02E-06 
1.QOE-06 Q.JsE-07 
5.25E-06 2.5BE-06 

TOTAL I 6.OBE100 7.4M-05 3.65E-W 

NO 2.34E.03 VES 
VES 2.34EOJ 
VES 7.64E-04 

o.mE+oo YES o . a E a  
2.12E-06 YES 9.13E-04 
l.ME-08 YES 1.84E-05 

YES 
YES 
YES 

1 I I I 
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0 CHEMICAL BENZO(QMHRACENE 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 4.21 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. 

5.14E-02 

1.14E-01 

1.73E-01 Single storm adsorbed contaminant wnc. Cs(mg/kg): 1.70E+00 3.99E-02 

Single storm adsorbed contaminant quantity PX (9): 1.59E+01 1 .68E41 7.70E-01 

Annual adsorbed contaminant quantity (8): 6.88E + 02 l.27E+00 6.92E+ 00 1.91E+ 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

l.mE+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 wnc.Ce (map): 2.62E-05 6.34E-07 2.50E-06 7.64E-07 

Single storm dissolved contaminant quantity PQi (9): 1.26E-01 2.15E-03 1.41 E-02 2.66E-03 

Annual dis. conta. qt (based on sediment yield)@): 5.45E+00 1.63E-02 1.27E-01 4.45E-02 

4.45E-02 Annual dis. wnta. qt (based on runoff) (9): 2.06E+00 3.59E42 2.36E-01 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASlN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): S.lOE+OO 7.92E+00 8.69E + 01 9.56E + 00 

3.33E+02 5.19E+01 Annual sediment yield Y(S)a (tonne&): 2.26E+01 1.17E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): OBOE+ 00 1.28E+W 1.28E-01 1.13E-03 

Single storm adsorbed contaminant quantity PX (g): 0.00E+00 1 .OlE+Ol l . l lE+Ol  1 .WE42 

Annual adsorbed contaminant quantity (9): O.WE+00 3.34E+Ol 1.85E+02 2.79E-01 

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 l.l7E+O7 7.47E + 06 6.31 E + 06 

DISSOLVED: 

Single stom dissolved contaminant cone.@ (mg/l): 0.00E+00 2.02E-05 2.12Ea 1 .WE- 

Single storm dissolved contaminant quantity PQ (e): O.WE+W 4.05E-01 2.7oE-02 1.92E-04 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+W 1.33E+W 4.49E-01 4.96E-03 

Annual L. . dis. conta. qt (based on runoff) (g): 0.00E+00 6.71 E+OO 4.49E41 3.29E-03 



FEMP-OS& DRAFT. 
June 23. 1994 

slb580 

-70 

-75 

428241  E 1:"" 4 2 8 M 1  
2.77E-03 4.28E-01 

M u :  . 2.77E-03 428E-01 

Q . . 1 Y . l l R k . r  uy 

3.10E-04 
3.11E-05 

252 
11.1 
1.6 

1.49E-02 1.64E-M 1.pE-03 
13.9 5.67E-03 6.21E.06 5.5OE-04 
1.1 1.5 8.25EQI 9.05E-07 9.32E-05 

sB.6 l.OZE-02 1.12E-M 6.OBE-04 

C D  2 . 0 8 ~  
DE 7.76E-01 
E-F 8.14E-02 
SSOD 287E-01 

2.5JE-M 1.25E-05 
9.UE-06 4.sE.06 
9.01E-07 4.a9E-07 
3.4BE-06 1.72E-06 

0.00H00 YES 0.00E100 
1.42E-06 NO 6.WE-04 
8.43Eo9 YES 8.43E-06 

YES 
YES 
YES 
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a CHEMICAL: BENU)(A)PYRENE 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+ 00 4.44E+ 00 2.22E + 00 

Annual sediment yield Y(S)a (tonns/yr): 1.01 E+02 9.11E+00 1.07E+01 1.llE+O1 

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 (a): 2.WE+01 1 .WE41 6.27E-01 1.04E-01 

Annual adsorbed contaminant quantity (g): 8.67E+02 1.42E+ 00 5.63E t 00 1.73E+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E+OS 1.20E+05 1.99E+05 1.23E+05 

2.nE+CS 2OOE+06 3.34E+o6 2.06E to6 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.38E-05 2.95E47 8.54E-07 2.91 E 4 7  

1.01 E 4 3  Single storm dissolved contaminant quantity PQi (9): 6.66E-02 1.00E-03 4.81 E 4 3  

Annual dis. conta. qt (based on sediment yield)@): 2.88E+00 7.61 E-03 4.32E-02 

Annual dis. conta. qt (based on runoff) (a): 1.09E+00 1.67E-02 8.07E-02 1.70E.02 

SUBBASIN 580 SUBBASIN PDAR 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 7.92E + 00 

Annual sediment yield Y(S)a (tonne&): 2.26E+01 1.17E + 01 

5.10E i 00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.49E + 00 

Single storm adsorbed contaminant quantity PXi (g): 1.18E + 01 

Annual adsorbed contaminant quantity (g): 0.00E+W 3.89E+01 

O.WE+ 00 

O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 

?.13E+05 1.17E + 07 

DlssoLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 9.87E-06 

Single storm dissolved contaminant qUMtity Poi (e): 1 .WE41 

Annual dis. conta. qt (based on sediment yield)@): 6.50E-01 

Annual dis. conta. qt (based on runoff) (9): 3.27E + 00 

O.OOE+ 00 

OBOE+ 00 

O.OOE+00 
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SUBBASIN 581 

8.69E + 01 

3.33E + 02 

2.04E-01 

l .nE+Ol 

2.95E + 02 

1.42E-06 

1 BOE-02 

2.99E-01 

2.99E-01 

SUBBASIN 582 

9.56E + 00 
5.19E+ 01 

1.23E43 

l.18E-02 

3.04E-01 

3.68E + 05 

6.31E+06 

8.43E49 

8.78E.05 
- 

2.27E-03 

1 5e-03 



FEMP-OSRI-4-DMn 
June 23. 19% 

~ 

CD 
9- 5 W E 0 1  D E  
9.252-04 5 58E-01 E-F 
9 25E-04 5 5BE-01 SSOD 

TOTAL Mar 9 25E44 5 58E-01 

e ~ ~ 

206 25.2 5OoE-03 546E46 407E-04 
7 5  11 1 13 9 18SE-03 20- 163E-04 
0 7  1 6  1 1  1 5  318E-04 349E-07 360E-05 

566 503E-03 551E-06 299E-04 

122E-02 

o.mH00 0.00HaO 4.34E101 lZBE-01 0.OoHQ) 

8.B6E-07 8.8SE-03 4.49Ho5 B.06E-01 631E-07 
3.25E-09 3.38E-05 3.68E+(M 4.3SE-01 l.4lE-09 

Q . . y l l R h U  w 
A . 0  Car n?&Wh.l  Qll 113E44 
A u n C a r n  OR 114E-05 

16.0 WRordnl 349 0 
16.0 OSTAlOQ(RorQ7) 5580 
61.0/ 

tdd m uq k V m w  

T o u  T d y o  tourn 
CIDa Ys. - h e  -h4 
..ctbn M q U I  mlaulmmw) Vmw 0 

ct 
D D  
E-E 

8.47E-06 4.18E-06 
3.15E-06 1.55EQ6 
3 . e - 0 7  1 .mE-07 
1.71E-06 8.6-7 

YES 3 M E 4 4  YES 
YES 289E-04 
YES 809E05 YES 

0.- YES 0.00HOo 
6.96E47 YES 29BE-W 
3.ZsE-m YES 3.2!jE-06 

VES 
YES 
YES 



FEMP-OSRM DRAFT 

- 

-June 23, 19% - 
- - _ _  _ _  - - - - -- - _ _  - 

CHEMICAL BENZO(B)FLUORANTHEN 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+ 00 4.44E+00 2.22E + 00 

i . l lE+Ol  Annual sediment yield Y(S)a (tonne/yr): 1.01E +02 9.11E+00 1.07E+01 

ADSORBED: 

5.06E-02 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.79E+00 7.65E-02 

Single storm adsorbed contaminant quantity PX (e): 2.61E+01 3.22E-01 8.28E-01 1.12E-01 

Annual adsorbed contaminant quantity (g): 1.13E+03 2.45E+00 7.44E + 00 1.88E+00 

1 ME-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runM 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 + c6 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 4.63E-06 1.31 E.07 2.89E.07 8.09E-08 

Single storm dissolved contaminant quantity PQi (9): 2.23E-02 4.45E-04 1 63E-03 2.82E-04 

4.71E-03 Annual dis. conta. qt (based on sediment yield)@): 9.64E-01 3.37E-03 1 ME-02 

Annual dis. conta. qt (based on runoff) (g): 3.64E-01 7.41E-03 2.73E-02 4.71E-03 

~~ 

SUBBASIN 580 SUBBASlN PDAR SUBBASIN 581 SUBBASIN 562 

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 1.04E+00 3.91 E-01 1 .85E-03 

Single storm adsorbed contaminant quantity PX (g): 0.00E+00 8.20E + 00 3.40E + 01 1 .??E-02 

Annual adsorbed contaminant quantity (9): 0.00E+00 2.70E + 01 5.65E+02 4.57E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 4.49E + 05 3.68E + 05 

6.31 E + 06 7.13E+05 1.17E+07 7.47E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 1.76E- 6.96EU7 3.25E-09 

Single storm dissolved contaminant quantity POi (9): 0.00E+00 3.52E42 8.85E43 3.38E45 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 1.16E-01 1.47E-01 8.74E-04 

5.79E-04 Annual dis. conta. qt (based on runoff) (9): 0.00E+00 5.83E-01 1.47E-01 

PCiH\OU-S-RIWI-%7U~ 20,1994 9:- Page 3 
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FEMP-05N4 DRAFT 
June 23. 19% 

Y.r bK h-lmd QR 3.2oE-04 M 
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e CHEMICAL. BENZO(K)FLUORA).ITHEN Baseline 
~~ ~ 

SEDIMENT IN THE RUNOFF: 

SUBMIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 9 5  

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): 2.17E+ 00 

Single storm adsorbed contaminant quantity PX @): 2.03E+01 

Annual adsorbed contaminant quantrty (e): 8.79E+02 

o.OOE + 00 

0.00E + 00 

0.00E + 00 

5.90E-02 1.8OE-01 

8.02E-01 1.31 E41 

7.20E + 00 2.19E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1 .TOE + 05 

2.78E + 06 

DISSOLVED : 

1.51 E47 5.07E.08 

8.5OE.04 1.77E-04 

7.63E-03 

1.42E-02 

Single storm dissolved contaminant conc.Ce (mg/l): 1.93E.06 0.00E+00 

Single storm dissolved contaminant quantity Poi (9): 9.31E43 OBOE+ 00 

Annual dis. conta. qt (based on sediment yield)@): 4.03E-01 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): 1.52E-01 0.00E+00 

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 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1.17E+01 

9.56E + 00 

5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PX (g): 0.00E+00 

Annual adsorbed contaminant quantity (g): 0.00E+00 

1.47E + 00 

1.17E+ 01 

3.8SE+01 

2.82E-01 

2.45E+01 

4.08E+02 

7.49E.04 

7.17E43 

1 .=E41 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (19): 

4.34E+04 

7.13E +05 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (e): 

Annual dis. conta. ql (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (e): 

0.00E+00 

0.OOE+00 

0.00E+00 

O.00E + 00 

1.35E.06 

2.69E-02 

8.86E-02 

4.46E-01 

2.70E-07 

3.44E-03 

5.72E-02 

5.72E-02 

7.08E-10 

7.37E-06 0 
1.9OE-04 

1 .BE- 
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FEMP-dSI& DRAFT 

m 
Bnum 

June 23. 19% 

l d  1 U y a  1Q.I- 
yrr D O . d h 8  w a d h l  

Y0lh.m- v.r ( M . v l  

QBUL: BEKznALC(W(0L 

G O  
D E  
E-F 
SSOD 

. 
1 . 9 9 W  9.BBE-01 0.00H00 -7OCT 

l.z3E#5 2.62E-01 0.00H00 
QSrA7CiS7Wp*) I 

2.78€*02 
1.OlHoz 
9.44um 
O.OOE1O0 

3.79E-01 7.73E-04 
3.79E-01 7.73E-04 
3.79E-01 7.73E-04 

MaX: 3.70E-01 7.73E-04 

QI..Iyinlniva w 
3.12E-02 
3.13E-03 

3.38E-03 1.67E43 
123E-03 6.07E44 
l.lSE-04 5.66E45 
O.OOE+OO O.OOE1O0 

E ..d Eonr h OY P A  (-#I 6.41E-05 I TOTAL I 3.IUIE42 4.73E-03 2.3333 

sb560 1.aoE-03 VES 147E-01 YES 

86575 0.00H00 YES O.WEcQ0 YES 
M I 0  I O.OOE40 VES o mum 

0.00Hoo YES 0.mE1O0 
o.mE+00 YES o . m E m  
0.00~100 ES o . m u m  

YES 
YES 
YES 

I I I 
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FEMP-OSRI-4 DRAFT 
- June 23,199.1 ~- - - 

- 

m CHEMICAL BENZYL ALCOHOL Baseline 

SUBBASIN WPA SUBBASIN 5To SUBBASIN 575 

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 + w 2.22E + 00 

1.07E+01 1.1 lE+01 

4.21E+W 

9.1 1 E+ 00 

ADSORBU). 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (g): 

Annual adsorbed contaminant quantity (g): 

3.86E43 

3.62E-02 

1.57E+W 

O.WE+W 

O.WE+W 

O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.99E+o5 1.23E+05 

3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi'b): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (9): 

1 .WE43 

9.12E+ W 

3.95E+02 

1.49E + 02 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 

o.WE+W O.WE+W 

O.WE+W O.WE+W 

O.WE+W 

o.WE+W 

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.SE + 00 

5.1 9E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W 

Single storm adsorbed contaminant quantity PX (e): O.WE+W 

Annual adsorbed contaminant quantity (e): O.WE+W 

1 .=E42 

1.19E-01 

3.91 E-01 

O.WE+W 

O.WE+w 

o.WE+W 

O.OOE+ 00 

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 

7.47E + 06 

3.68E+05 

6.31 E + 06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (map): O.WE+ 00 7.53E43 O.WE+W O.WE+W. 

Single storm dissolved contaminant quantity POi (g): O.WE+W 1 .=E+ 02 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 4.96E + 02 O.WE+W O.00E + 00 

O.WE+W 0.00E+W Annual dis. conta. qt (based on runoff) (8): O.WE+W 2.49E + 03 
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F E M P - O h  DRAFT 
June 23. 19% 

Gc 
D D  
€-E 
Mu 

3490 
3S80 

16.0 WRuiG7I 
16.0 OSTAlm(RourZ7I 
61.0 

Go 206 252 l lzHQQ lM4.7 914E-02 
7 64E-01 170E-02 &E 7 5  11 1 13 9 4 9 6 0 1  S 4 1 W  479E-02 
7 64E-01 170E-02 E-F 0 7  16  11  15 712E-02 7 W 4 5  8ME4.7 

566 OooE+Qo OOOHQ) OOOE+oo 7 64E-01 1 7 o H n  SSOD 
7 64E-01 170E-02 TOTAL 169I300 

am-yI.llmr w 
Awa Car h m h n .  QR 1 s2Eo2 
A v a C a r h  0.1 lsJE-03 

tam- k V . r  

T U  I d -  Told &si 
cmu YI.. Ddb..dh@ m h q  

bdmn L r d q l p l  y l h . t u d w v l  v u  lum 

0.WHQ) YES o.oQH00 

o.ooE+oo YES o.ooE+oo 
o.mE+oo ES 0 . m  

llp Car h-lml QR 6.31E-01 
-Car h 0 . 1 d m R m  6.33E-02 

-cnr*m.Lk l.ME-04 , 
n Car h a m  em. Lk h n w n b t  3.YEOI 

1 .41 E42 n Sod Car hP.L d Qy ( m a )  
.L ..d Car hQy .1 C.I. 1-1 1.41E4.7 

YES 
YES 
YES 

GO 4.TTHo1 S.8lE-01 2.87E-01 
&E 2.10m1 Z.!i6€44 1 X . M  
E-F 3.uHOo 4.19E05 2.06E45 
SSOD O . W B O 0  0.00E100 0.00HOo 

TOTAL 7 2 2 W l  8.79E-01 4.33E44 
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0 CHEMICAL: BIS(2CHLOROISOPROW Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBWIN 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 9.1 l E +  00 1.07E + 01 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 0.WE + 00 1.76E-02 O.WE+00 

O.WE+OO Single storm adsorbed contaminant quantity PX (g): O.OOE+ 00 0,00E+00 

Annual adsorbed contaminant quantity (g): o.WE+W O.WE+W 7.02E-01 O.WE+W 

7.81 E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

l.IOE+OS l.#)E+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.& (mg/l): 0.00E+00 o.WE+W 7.89E-W O.WE + 00 
Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 O.WE+W 4.45E + 00 O.WE+W 

OmE+w 0 Annual dis. conta. qt (based on sediment yield)(g): O.WE+W O.WE + 00 3.99E+01 

Annual dis. conta. qt (based on runoff) (g): O.OOE t W O.WE+OO 7.45E+01 O.WE+W 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.1OE+ 00 7.92E + 00 8.69E + 01 9.56E + 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.17E t 01 3.33E+02 5.19E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W 6.58E-03 O.WE+W O.wE+W 

Single storm adsorbed contaminant quantity PX @): O.WE+W 5.22E-02 O.WE+W O.WE+W 

O.WE+W O.WE+W Annual adsorbed contaminant quantity (a): O.WE+W 1.72E-01 

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 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant cone.& (mg/l): O.WE+W 3.30E- O.WE+W O.WE+W 

Single storm dissolved contaminant quantity POI (e): O.WE+W 6.60E+ 00 O.WE+W O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)@): O.WE+ 00 2.18E+01 0.00E+00 O.WE+W 

O.WE+W Annual dis. conta. qt (based on runoff) (e): O.WE+W 1.10E + 02 O.WE + 00 

* 
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FEMP-OSRmDRAFr 
June 23. 19% 

SIM.SO 

-1 
E&S2 
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W 7 0  

SA575 

OWHQO OWEIOO 434- 1.28501 oomoo aROuT1 160 @RcuQ?) 349 0 
-5 16 0 OSTAlM(RouO7) 3580 

176E-S 227E-02 449- 9-1 1- OSTA76(575) 61 0 
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3900 
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DbCarl* Mush) conr-1 

at4580 1W-04 721501 48K300 
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mom 57 0 @R&) 357 0 
780 OSTAlZO(R&) 3840 

QSTAEE(SSOD1) 134 0 

WrsOV 3860 c.64.nm- 
pcsyI(AVG) 34600 . m l d l  103E107 

T U  vI.l .  d n M n  

-- -rr#l 

2.99E-02 9.76E-01 
2.99E-02 9.76E-01 
2.99E-02 9.76E-01 

uu’ 9.76501 

wlwlka uel 

C D  
D E  
E-F 
S O D  

3.09E-W 
3.10E-04 

2.29€+01 
9,21E+W 
8.98E-01 
6.07E-01 

25.2 
11.1 

E-F 1.6 
SSOD 

1.7OE-01 1.86E-04 1.ME-02 
13.9 7.12E-02 7.81E05 6.91E-03 
1.1 1.5 7.63E-03 8.M- 8.62E-04 

66.6 231E-02 2.53E-05 1.37E03 

2.78E04 1.37E-U 
1.12E-04 5.53E-05 
1.09E-05 5.39E-S 
9.LnE-S 4.84E-S 

TOTAL 1 3.38E+01 4.11E-M 2.03E-04 

1.5OE-04 YES 1.39E-02 YES 
1.51E-05 YES 1.39E-02 

YES 1.39E-02 YES 

0.ooHQO YES 0.ooEIOO 
1.78E-S YES 1.37E-W 
1.74E-W YES 1.37E-03 

YES 
YES 
YES 
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CHEMICAL: BIS(2-Ell-MJiDM)PHTH Baseline 

SUBBASIN WPA SUBBASfN 570 SUBBASIN !P5 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+W 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 + 0 1 1.1 1E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.88E+W 4.79E-01 5.27E-01 5.37E-01 

Single storm adsorbed contaminant quantity PXi (9): 4.57E+01 2.02E+Oo 2.34E+W 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 1.20E+05 l.99E+05 1.23E+05 

2.78E + 06 2.00E + 06 3.34€+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): 1.50E44 1 SE-05 1.51 E45 1.6OE-05 

Single storm dissolved contaminant quantity PQi (a): 7.21 E41 5.19EM 8.51 E42 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. wnta. qt (based on runoff) (9): 1.18E + 01 8.66E-01 1.43E+00 9.32E-01 

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): 0.00E+W 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 

Annual adsorbed contaminant quantity (g): O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 

7.13E + 05 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 8.69E+01 9.56E + 00 

1.17E +01 3.33E+02 5.19E+01 

1.36E+W 5.37E-02 5.1 7E-02 

1.08E+01 4.67E + 00 4.94E-01 

1.28E+01 3.55E+01 7.76E + 01 

7.06E+05 4.49E+05 3.68E+05 

1.17E+07 7.47E +06 6.31E +W 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+W 4.31 E45 1.78E-06 1.74E-06 

Single storm dissolved contaminant quantity Poi (g): O.OOE+00 8.61 E41 2.27E-02 1.81 E-02 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 2.84E + 00 3.77E-01 4.6BE-01 

Annual dis. conta. qt (based on runoff) (9): O.OOE+00 1.43E+01 3.TIE-01 3.1 OE-01 



June 23, 1994 

Ye Car hOYl .I r.64. Ru,  

R Conr h a  .I EW. Ur(O.I)..Ll 

208E-03 

4:PE-U 

4.34i304 128E-01 2.5- OROUT1 
l e 7 5  

1.97Eo5 2.42E-02 

o.ooHa0 0.m- 4 . 4 9 € 4  9.06E-01 0.0OEMO aSTA75(575) 
o.ooEIo0 O.WE+OO 3.68EKIE. 4.35E-01 0.0OEMO 

D E  1.52E+oo 

SSOD 3.78E-01 
E-F 1 1.BBE-01 

349 0 
m.0 

1.3sG05 9.llE-06 
229E-06 1.13E-06 
4.6oE-06 2.27E-06 

~ C a r . l ~ . n . u r  1.4ZE-U I TOTAL I 3.65E+oo 4.UE-05 2.19E-05 

YES O.OOE+OO YES 
YES 3.56E-03 

W 7 5  161E45 YES 3.ssE-03 YES 

1.97E45 YES 8.14E-04 
o.mm00 YES o.ooE*oo 
o.mEIo0 YES O . O O E I ~ ~  

YES 
YES 
YES 
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FEMP-05RI4 DRAFT 
June-23.-1994 - - 

- -  - _  - - 

CHEMICAL: CARBAZOLE BASELINE 

SUBBASIN 560 SUBBASIN WPA 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21E+00 

Annual sediment yield Y(S)a (tonnelyr): 1.01E+02 9.1 1E+00 

ADSORBED: 

3.02E-02 Single storm adsorbed contaminant conc. Cs(mg/kg): OBOE+ 00 

1.27E-01 Single storm adsorbed contaminant quantity PXi (g): O.OOE+ 00 

Annual adsorbed contaminant quantity (e): 0.00E+00 9.65E-01 

SURFACE WATER RUNOR: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant cone.@ (mg/l): O.OOE+ 00 9.85E-05 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 3.35E-01 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

0.00E+00 2.54E + 00 

O.OOE+ 00 5.58Et00 

SUBBASIN 510 SUBBASIN 575 

4.44E + 00 2.22E + 00 

1.07E+01 l . l lE+Ol  

8.70E-03 5.29E-03 

3.86E-02 1.17E-02 

3.47E-01 1 SE-01 

2.59E-05 1.61 E45 

1 .&E41 5.62E-02 

1.31 E+ 00 9.4OE-01 

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 l.l7E+ 01 3.33E + 02 

ADSORBED: 

0.00E+00 0.00E+00 Single storm adsorbed contaminant conc. Cs(mg/kg): 6.91 E-03 1.28E-01 

0.00E+00 Single storm adsorbed contaminant quantity PXi (e): 3.52E-02 1.01E+ 00 O.OOE+w 

Annual adsorbed contaminant q u a n t i  (9): 5.48E-01 3.33E+00 0.00E+00 O.OOE+ 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (d): 

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 6.31 E+06 

DISSOLVED: 

e 0.00E+00 O.WE+W 

Single storm dissolved contaminant quantity Poi (g): 2.42E-02 8 Z E + 0 0  0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 3.77E-01 2.73E+01 0.00E+00 O.WE+W 

Annual dis. conta. qt (based on runoff) (g): 3.98E-01 1.37E + 02 O.WE+W O.WE+W 

Single storm dissolved contaminant conc.Ce (mg/l): 1.97E-05 4.14E44 

(d(JOGS9 PGH\OU-S-RNMI-94=N~2010. . .  19949- Page 3 



6161 

Ye Conr h 019 .) c.d4. llrn 5.72E-04 
u Car h 01R .)a. Lhw I I I  4.PE-oI 

-Car.)El.Lk 1.1DE-05 
u M CaU h P . R  .) 011 I-) 3.7OE-01 

u &d Car ham * P A  m g )  3.71E-02 

FEMP-05RI3 DRAFT 
June 23. 1991 

D E  1.97€+00 
E-F 2ooE.01 
SSOD 4.33E-01 

TOTAL 765E+M) 9.55E.05 4.71E-05 

a 

CHRYSENE -: 

3.45E.05 1.66E.01 1.70ho5 Z.mE-01 6.91- 

QROUTO 

O J T U W M A )  
z.BBE-06 1.67E.02 1.84EcgJ 9,edlxIl 2.- W O c T  

l.ooE-06 3.40E-03 1.23- 2.BzE-01 2.63E-07 

3900 
50.0 OSTAIWRQWI 428 0 
31.0 

1 0  qlmuQs1 

2.4OE.05 l.llE-05 
2.UE-06 lZOE-06 
5 m - 0 6  2.6OE-06 

3 45E-05 VES 3.oSE-03 YES 
-70 2 . S -  YES 2.96E-03 
-75 l . W m 6  YES l.OOE-03 YES -I 0 . 0 0 ~  YES o.OoHQ0 

2.12E-06 YES 9.1SE-04 
2.SIEoB YES 2.SlE.05 

YES 
YES 
YES 

I I 
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FEMP-OSRI-4 DRAFT 
June 23,199;1-- - -- 

- _  

CHEMICAL: CHRYSENE Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN STO 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): 1.01E+02 9.1 l E +  00 1.07E+01 l . I lE+Ol  

ADSORBED 

6.75E-02 Single storm adsorbed contaminant conc. Cs(mg/kg): 2.24E+ 00 4.03E-02 

Single storm adsorbed contaminant quantity PXi (g): 2.10E+01 1.70E-01 9.1 1 E41 1 SOE-01 

Annual adsorbed contaminant quantity (g): 9.08E + 02 1.29E+00 8.18E+00 2.50E + 00 

2.05E-01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.45E-05 6.40E47 2.96E-06 1 .WE- 

Single storm dissolved contaminant quantity PQi (8): 1.66E-01 2.18E-03 1.67E-02 3.49E-03 

Annual dis. conta. qt (based on sediment yield)@): ?.20E+00 1.65E-02 1.50E-01 

Annual dis. conta. qt (based on runoff) (9): 2.71E+00 3.63E-02 2.80E-01 5.84E-02 

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+O1 1.17E +01 3.33E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 l . l l E + W  1.28E-01 

Single storm adsorbed contaminant quantity PXi (9): O.WE+W 8.76E + 00 1.1 1E+01 

Annual adsorbed contaminant quantity (g): 0.00E+00 2.89E+01 7.8!iE+02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+W 7.06E+05 4.49E+05 

7.13E + 05 1.17E+07 7.47E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 1.75E-05 2.12E-06 

Single storm dissolved contaminant quantity PQi (e): O.WE+W 3.49E-01 2.70E-02 

Annual dis. conta. qt (based on sediment yield)&): O.WE+W 1.15E + 00 4.49E-01 

Annual dis. conta. qt (based on runoff) (e): O.OOE+W 5.79E+00 4.49E-01 

P G H \ O U - s - R n D - O l - 9 4 - ~  20.1994 9- Page 3 
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SUBBASIN 582 
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FEhP45RI4 DRAFT 
June 23. 1991 

Gc 
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0.OOEIOO 0.OOEIOO 

6.17E-07 7.84- 
0.00H00 0.OOEIOO 

8 19E-M 124E-01 D E  7 5  11 1 13 9 152Eo3 lsTE-06 14e.E-M 
8 19E-04 1 2 4 M 1  E-F 0 7  16  11  15 262E-M 287E97 286E-05 
8 19E44 1 2 4 M 1  SSOD 566 444E-03 486E-46 265Eo4 
8 (BE44 124E-01 

TOTAL 104E-02 

-560 
-70 
cub575 
C3b 580.581 6 582 

-mlb.n w 
Avo COK h R m  d0 .1  9 57E-m 
A . p C o n r n 0 . 1  96oE-06 

l.7OE+05 2.ooE-01 8.19&07 I 

T U -  wk V w  

TOW T U  yu 1dlll)U 
Do.. mma - h 8  m h l  
..cbon L o h p L o )  y o r a p 0  V U  0 

1.0 W(RaQ51 5900 
30.0 OSTAlJO(RaQ5I 128 0 
31.0 

- b.0k.d sawmud Carn 
car 1.411 ou k OYL (wl) aa 

Slb560 409E-46 NO 3 B E 0 4  M S  
-0 7 M W  TES 7 ME45 YES 
-75 000H00 YES 0 OOE*oo VES 

. c m d -  puckd Sammmwd Cnrk acnu-d 
car (llml Q1 kOYLmJ ou 

OOOEIOO YES owE*oo YES 
-1 617E-07 YES ZME-M YES 
sab5a2 O W E I O O  YES OOOEIOO YES 

7.36E-06 3.63u6 
2.68E-06 1 .32= 
2.92507 1.44E-07 
1.51E-06 7.UE-07 

1.03E-02 TOTAL I 9.73E-01 1.1E-05 5.84E-06 



CHEMICAL DIBENZO(A,H)MHRACE Baseline 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 530 SUBBASIN 575 

SEDIMENT IN THE RUNOFF: 

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+00 1.07E+01 1.1 1E+O1 

9.36E + 00 4.21 E+ 00 4.44E + 00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.19E-01 O.OOE+00 1.13E-02 0.00E+00 

Single storm adsorbed contaminant quantity PXi (e): 

Annual adsorbed contaminant quantity (9): 

5.79E+ 00 

2.51Et02 

O.OOE + 00 

O.OOE + 00 

5.02E-02 

4.51E-01 

O.WE + 00 

O.OOE+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (d): 

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 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): 

4.09E46 

1.97E-02 

8.53E-01 

3.22E31 

O.OOE + 00 

O.OOE+OO 

0.00E+W 

0.OOE+00 

7.04E-08 

3.97E-W 

3.56E-03 

6.65E-03 

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 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 

l. l7E+ 01 

9.56E + 00 

5.19E+ 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (g): O.OOE+ 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

4.46E-01 

3.53E + w 
1.16E+01 

8.68E-02 

7.55E + 00 

1.26E + 02 

O.OOE+W 

O.OOE+OO 

O.OOE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E+W 

7.13E+ 05 

4.49E + 05 

7.47E+06 

3.68E t 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)@): 

Annual dis. conta. qt (based on runoff) (e): 

O.OOE+ 00 

O.OOE+ 00 

0.00E+00 

0.00E+W 

3.02E-06 

6.WE-02 

1 .!BE41 

1.00E+00 

6.17E47 

7.84E-03 

1.3OE-01 

1.3OE41 

O.WE+m 

O.WE+W 0 
- 

O.WE+W 

O.WE+W 

Page 3 



FEMP-OSRIA DRAFT- 
June 23. 19% 

3.30E-05 1.58601 I 7.0SE-02 I 
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YES 
YES 
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CHEMICAL DIBENZOFUFUW 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+W 4.44E + 00 2.22E + 00 

Annual sediment yield Y(S)a (bonne/yr): 1.01 E +02 9.11E+W l.WE+Ol 1.1 1E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.05E-02 l.WE+W O.WE+W O.WE + 00 

Single storm adsorbed contaminant quantity PXi (9): 6.60E-01 4.23E+ 00 O.WE+W O.WE+W 

o.WE+W Annual adsorbed contaminant quantity (9): 2.86E+01 3.21 E+01 O.WE+W 

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.WE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.30E45 4.84E-04 O.WE+OO O.WE+W 

O.WE+W Single storm dissolved contaminant quantity PQi (g): 1 .59E-01 1.64E+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)(g): 6.87E+W 1.25E+01 O.WE+W O.WE+ 00 

Annual dis. conta. qt (based on runoff) (9): . 2.59E+W 2.74E+01 0.00E+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 + W 7.92E + 00 8.69E+01 9.56E+W 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 1.1 7E + 01 3.33E+02 5.19E+01 

ADSORBED 

0.00E+00 O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): O.WE+ 00 1 H E +  00 O.WE+W o.WE+W 

O.WE+W Annual adsorbed contaminant quantity (9): O.WE+W 4.98E + 00 0.00E + 00 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 1.91E-01 

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 1.1 7E + 07 7.47E+06 6.31E+06 

DISSOLVED: 

Single storm dissolved contaminant conc.Ce (mg/l): 0.WE+00 9.13E45 O.OOE + 00 0.00E+00 

Single storm dissolved contarninant quantity PQ (9): O.WE+ 00 1.83E+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 6.01E+W O.OOE+ 00 O.WE+W 

0.00E+W Annual dis. conta. qt (based on runoff) (9): O.WE+W 3.WE + 01 0.00E+W 

0 0 Q f; 6&Hmu-smww- m, iw *16rm Page 3 
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CHEMICAL: HEXACHLOROBUTADIEN 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 4.21E+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 l . l lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.WE+00 o.WE+W O.WE+W O.OOE+00 

O.WE+W Single storm adsorbed contaminant quantity PXi (9): O.WE+ 00 O.WE+W O.WE+OO 

Annual adsorbed contaminant quantity (g): O.WE+W o.WE+W O.WE+00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (19): 

Annual runoff volume (cf): 

l.mE+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): O.WE+W O.WE+W O.WE+OO O.WE+W 

Single storm dissolved contaminant quantity PQi (g): O.WE+W o.WE+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W O.WE+W O.WE+W O.WE+W 

O.OOE + 00 Annual dis. conta. qt (based on runoff) (g): O.WE+W O.WE+W o.WE+W 
e 

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+W 7.22E-02 0.00E+00 0.00E+00 

O.WE+W Single storm adsorbed contaminant quanhty PX (9): O.WE+ 00 5.72E-01 O.OOE + 00 

Annual adsorbed contaminant q u a m  (g): O.WE+W 1.89E+W O.WE+OO O.WE+W 

SURFACE WATER RUNOR. 

Single storm runoff volume (13): 

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 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W 7.58E46 O.WE+OO O.WE+W 

Single storm dissolved contaminant quantity PQi (e): O.WE+W 1.51 E41 O.WE+OO O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 4.99E41 O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) (e): 0.OOE +00 251E+OO O.WE+OO O.OOE + 00 

~ ~ ~ ~ ~ ~ H \ O U - S R n D . o 1 9 4 = N u o c Z O .  19949- Page 3 
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FEMP-OSRI-4 DRAFT 

June 23. 1993 

cc 
D D  
E-E 
MIJK 

0, C D  20.6 25.2 2.tZEol 2.UE-07 1.81E-05 
4.16E-05 3.08E-01 B E  7.5 11.1 13.9 6.46E-05 9.27E-08 8.21E-06 
4.16E45 3.08E-01 E-F 0.7 1.6 1.1 1.5 1.73E-05 1.WE-08 l.SSE06 
4.16E-05 3.08E-01 SSOD 46.6 3.41E-04 3.73E-07 2.02E-05 
4.16E-05 3.08E-01 

TOTAL 6.65E-04 

0 . w w  o.wE+#) 4.34€+04 128E-01 0.OoHQ) 

4.72E-08 6.01E-04 4.49E105 8.06E-01 428609 
3.68E105 4.35E-01 4.7E-11 

-yll)m m 
Aw Car h C m R m d o . 1  5.77E-M 
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1d.I w k Y . r  

1d.I 1d.I- llllb 
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Qou - LOdm(P1 

b Conr h m  R m  d OR 343E-05 
U a . C a r h o . 1 d ~ R t m  34SE-06 

4 . 7 8 W  n Car h- dm. LD(m-nkl 
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CHEMICAL: INDENO(12,SD)WREN BASELINE 

SUBBASIN 570 SUBBASIN 575 SUBBASIN 560 SUBBASIN WPA 

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 l . l l E + O 1  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.54E+ 00 2.58E42 9.01 E-02 3.83E-02 

Single storm adsorbed contaminant quantity PX (e): 1.44E+01 1.09E-01 4.WE-01 8.50E-02 

Annual adsorbed contaminant quantity (e): 6.24E+02 8.24E-01 3.60E + 00 1.42E+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 contarninant conc.Ce (mg/l): 2.WE-07 3.59E99 1.15E-08 4.99E99 

Single storm dissolved contaminant quantity Poi (e): 1.00E-03 1.22E-05 6.45E-05 1.74E.05 

Annual dis. conta. qt (based on sediment yield)@): 4.33E-02 9.25E-05 5.8OE-04 2.91 E-04 

Annual dis. conta. qt (based on runoff) (9): 1.63E-02 2.03E-04 1 .WE43 2.91 E94 

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 .ME + 00 3.26E-01 7.60E-W 

Single storm adsorbed contaminant quantity PXi @): 0.00E+00 9.32E + 00 2.83E + 01 7.27E-03 

Annual adsorbed contaminant quantity (g): O.WE + 00 3.07E+01 4.71 E + 02 1 .88E-01 

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 3.68E + 05 

7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissohred contaminant conc.Ce (mg/l): 0.00E+00 1.63E-07 4.72E-08 1.09E-IO 

Single storm dissolved contaminant quantity PQi (e): O.OOE+ 00 3.25E43 6.01E-04 1.13Ea 

Annual dis. conta. qt (based on sediment yield)@): OBOE+ 00 1.07E-02 9.99E-03 2.92E-05 

Annual dis. conta. qt (based on runoff) (e): 0.00E+00 5.39E42 9.99E43 1 ME-05 ' OQ; '' ' PGH\OU-S-~l-94-7Uuac 20,1994 9:- Page 3 
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CHEMICAL: ISOPHORONE 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 4.21E+ 00 4.44E + 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 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 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+W 

o.WE+W O.WE+W Annual adsorbed contaminant quantity (g): O.WE+W O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume ( c f ) :  

Annual runoff volume (d): 

l.IOE+OS 1.20E+05 1.99E+05 1.23E+05 

2.78E + 06 2.00E + 06 3.ME+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant cone.Ce (mg/l): O.WE+W O.WE+W O.mE + 00 O.WE+W 

Single storm dissolved contaminant quantity Poi (9): O.WE+W O.WE+W O.WE+W O.WE+W 

Annual dis. wnta. qt (based on sediment yield)(g): O.WE+ 00 O.WE+W o.WE+W O.WE+W 

O.WE+W O.WE + 00 O.WE+W Annual dis. conta. qt (based on runoff) (9): 
0 

O.WE+W 

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 + W 
2.26E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 

Single storm adsorbed contaminant q u a n t i  PX (g): O.WE+W 

Annual adsorbed contaminant quanti¶y (9): O.WE+W 

SUFIFACE 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 (e): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on runoff) (g): 

O.WE+W 

O.WE+W 

O.WE+ 00 

O.WE+W 

SUBBASIN PDAR 

7.92E+ 00 

1 .17E + 01 

1 .%E42 

1 .!%E41 

5.1 OE-Ol 

7.06E +05 

1.17E + 07 

2.47E-03 

4.93E + 01 

1.63E+02 

8.18E + 02 

SUBBASIN 581 

8.69E+01 

3.33E + 02 

4.49E + 05 

7.47E + 06 

SUBBASIN 582 

9.56E + 00 

5.19E+01 

O.WE+OO 

O.WE+W 

O.WE+W 

3.68E + 05 

6.31E+06 

O.WE+W 

O.WE+W 

O.WE+W 

O.WE+W 
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e CHEMICAL: N-NITROSODWPROPYL BASELINE 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 510 SUBBASIN 9 5  

SEDIMENT IN THE RUNOR: 

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 1 E+ 00 1.07E+01 1.1 1 E +01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.67E43 o.WE+W O.WE+W O.WE+00 

Single storm adsorbed contaminant quantity PXi (g): 3.44E-02 O.WE+ 00 O.WE+W O.WE+W 

O.WE+W Annual adsorbed contaminant quantity (e): 1.49E+W O.WE+W O.WE+W 

SURFACE WATER RUNOE 

Single storm runoff volume (13): 

Annual runoff volume ( c f ) : .  

1 .7OE + 05 l.#)E+05 1.99E+05 1.23E+05 

2.78E+06 2WE+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 7.31E-W O.WE+W O.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (9): 3.52E+ 00 O.WE+W O.WE + 00 O.WE+W 

Annual dis. anta. qt (based on sediment yield)@): 1.52E+02 O.WE+W O.WE+W 0.WEtW 

Annual dis. conta. qt (based on runoff) (g): 5.75E+01 O.WE+W O.WE+W O.WE+W 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+ W 

Annual sediment yield Y(S)a (tonnelyr): 2.26E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 

Single storm adsorbed contaminant quantity PX (9): O.WE+W 

Annual adsorbed contaminant quantity (g): 0.00E+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

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): 

O.WE+ 00 

O.WE+OO 

O.WE+W 

O.WE+W 

SUBBASIN PDAR 

O.OOE+00 

O.WE+00 

O.OOE + 00 

7.06E + 05 

1.17E + 07 

O.WE+W 

O.WE+W 

O.WE+W 

O.OOE+OO 

SUBBASIN 581 

8.mE + 01 

3.33E + 02 

O.WE+W 

O.OOE+ 00 

O.OOE + 00 

4.49E+05 

7.47E + 06 

O.WE+W 

O.OOE+W 

O.OOE + 00 

O.OOE+OO 

SUBBASIN 582 

9.56E + 00 

5.19E+01 

O.OOE + 00 

O.OOE+W 

O.OOE+W 

3.68E + 05 

6.31 E +06 

O.OOE + 00 

O.WE+OO 

O.WE+W 

O.WE+W 
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CHEMICAL: KNITROSODIPHENYLAMI BASELINE 

SUBBASIN 510 SUBBASIN 515 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 

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): O.WE+W O.WE+UO OBOE + 00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): O.WE+ 00 O.WE+W 0.WE+00 O.WE+W 

Annual adsorbed contaminant quantity (9): O.OOE+ 00 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 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): O.OOE+ 00 0.00E+00 O.OOE+ 00 O.WE+W 

Single storm dissolved contaminant quantity PQi (g): O.WE+W O.WE+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): OBOE+ 00 0.00E+00 0.WE+00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.OOE+ 00 O.WE+W O.WE+00 O-wE+w e 
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+00 1.19E-01 O.WE+W .0.00E+00 

Single storm adsorbed contaminant q u a n t i  PXi (a): 0.00E+00 9.42E-01 0.WE+00 O.00E + 00 

Annual adsorbed contaminant quantity (9): O.OOE+W 3.10E+ 00 O.WE+W O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runofi volume (cf): 

4.34E+W 7.06E+05 4.49E+05 3.6EE + 05 

7.13E +05 1.17E+W 7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (mg/l): O.WE+W 5.51E-04 O.WE+W O.WE+W 

Single storm dissolved contaminant quantity Poi (a): O.WE+W 1.1 1E+Ol O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 3.67E+01 O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) (a): O.WE+W 1.85E+02 O.WE+W O.WE+W 

e 
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CHEMICAL: TRlBurYL PHOSPHATE BASELINE 

SUBBASIN 580 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOR: 

2.22E + 00 

l . l l E + O l  

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21E+00 4.44E+00 

Annual sediment yield Y(S)a (tWme/yr): 1.01E+02 9.11E+00 1.07E + 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1 ME-02 O.00E + 00 8.79E-03 0.00E+00 

Single storm adsorbed contaminant quantity Pxi (g): 1.35E-01 0.00E+00 3.91 E42 O.WE + 00 

Annual adsorbed contaminant quantity (9): 5.83E+ 00 O.wE+ 00 3.51E-01 O.00E + 00 

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): 8.90E-06 0.00E+00 5.11E-06 O.00E + 00 

Single storm dissolved contaminant quantity PQi (g): 4.28E-02 O.mE+ 00 2.88E-02 O.00E + 00 

0.00E+00 Annual dis. conta. qt (based on sediment yield)@: 1.85E+00 0.00E+00 

O.00E + 00 

2.59E-01 

Annual dis. conta. qt (based on runoff) (9): 7.00E-01 0.00E+00 4.83E-01 

~~~ ~~ ~ 

SEDIMENT IN THE RUNOR: 

~ ~- ~ 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

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 5.1 OE + 00 7.92E + 00 

ADSORBED: 

3.16E-02 0.00E+00 Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 2.88E-01 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+ 00 2.28E + 00 2.75E + 00 O.00E + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 7.51E+00 4.57E+01 0.00E+00 

SURFACE WATEFI RUNOR. 

Single storm runoff volume (13): 

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 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 1.82E-04 2.1 OE-05 O.00E + 00 

O.00E + 00 Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 3.64E+00 2.67E-01 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+ 00 1.20E+01 4.44E + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): O.00E + 00 6. WE + 01 4,44E+00 0.00E+00 00 (b G 7s 
f f i H \ o u - s ~ l 9 & ~  20.19949:zQm Page 3 

- 



’ ’  6 1 6 1  FEMP-OSRJ4 QRAFT 

~ 

C C  0 OOEIOO 0 who0 
D D  OOOEIOO 0 WE& 
€-E 0 who0 0 OOEIOO 
M a  0 OOEIOO 0 OOEIOO 

arulyrnlllmr upn 

A r p  Came. k- I 1 - I  0.1 0 WEIOO 
AvpCaln 0.1 OOOEIOO 

June 23. 199.1 

C D  206 232 oOOE+ca OodElOo OmEIOO 
D E  7 5  11 1 1 3  9 om- O o o l 3 0 0  ODOHOO 
E-F 0 7  1 6  1 1  15  OOOHOO OOOEIOO OOOHOO 

566 OOOE+WOOOHOO 000E+00 SSOD 

TOTAL 0 WHOO 

lam y.0 L..hp k r v u  

1.u lam YII. lamY... 
Cnu ym n&raa.dk@ - k 4  
..cba, Loamn(#) Lbnh.Iwly) v u  Iswrl 

16.0 WRc&71 349 0 
16.0 QSTAlW(RPb27) 5580 
61.0 

Y.r Cons. h M u ,  I 0.1 0.WEIOO 
Y.rCrr k O Y I I m R u ,  0.OOEIOO 

5.60E.08 Y.r Cmc. hQyI .IU. L k I m a w m W  

C D  0.OOEIOO 
D E  O.WE100 
E-F 0.OOHOO 
SSOD 0.OOHOO 

0.OOEIOO O.OOEI00 
0.OOEIOO O . # I E I O  
0.OOEIoa O.OOEI00 
0.OOHQO 0.OOEI00 

Arndtons..Iu.Lir S . l l E 9 0  TOTAL O.OOE100 0.OOEIOO o r n w  

. .  

., 



CHEMICAL: ALDRIN 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+Ol  

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 O.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (9): O.WE+W o.WE+W O.WE+W O.WE+00 

O.WE+W O.WE+W O.WE+W Annual adsorbed contaminant quantity (e): 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.wE+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.03 (mg/l): O.WE+W O.WE+W O.WE+OO O.WE+W 

Single storm dissolved contaminant quantity Poi (g): 0.WE+00 O.WE+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W O.WE+W O.WE+W O.WE+W 

O.WE+W Annual dis. conta. qt (based on runoff) @): O.00E + 00 0.OOE + 00 O.OOE+W 
e4 

SUBBASIN 580 SUBBASIN PDAR S U B W I N  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: 

O.OOE + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+ 00 1.25E-04 O.WE+W 

O.WE+W Single storm adsorbed contaminant quanWy PXi (g): O.WE+W 9.87E-04 O.WE+W 

Annual adsorbed contaminant quantity (9): 0.00E+OO 3.25E-03 OBOE + 00 O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E+05 3.68E + 05 

7.1 3E +05 1.17E + 07 7.47E + 06 6.31 E+06 

DISSOLVED : 

0 Single storm dissolved contaminant conc.Ce (mg/l): O.WE+OO 6.1 1E-09 O.WE+OO O.00E +OO 

Single storm dissolved contaminant quantity PQ @): O.WE+W 1.22E- O.WE+W O.WE+W 

O.OOE + 00 Annual dis. conta. qt (based on sediment yield)@): O.OOE+ 00 4.03E- O.OOE+ 00 

O.WE+W Annual dis. conta. qt (based on runoff) @): O.OOE+ 00 2.03E.03 O.WE+W 
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e CHEMICAL: ALPHACHLORDANE BASELINE 

SUBBASIN 575 SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield V(S)e (tonne): 9.36E + 00 4.21E+W 4.44E + 00 2.22E+ 00 

Annual sediment yield V(S)a (tonne/yr): 1.01 E +02 9.11E+W 1.07E+01 l . l l E + O l  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E +OO O.WE+ 00 0.WE+00 O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): O.WE+W O.WE+W 0.00E+00 O.OOE + 00 

O.WE+W Annual adsorbed contaminant quantity (g): o.WE+W O.WE+W O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1 .7OE + 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): O.OOE+ 00 O.WE+W 0.00E+00 O.WE+W 

Single storm dissolved contaminant quantity PQi (g): O.WE+ 00 O.WE+ 00 o.WE+W 0.WE+00 

Annual dis. conta. qt (based on sediment yield)(g): O.WE+ 00 O.WE+W o.WE+W O.OOE+W 

Annual dis. conta. qt (based on runoff) (9): O.WE+W 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 V(S)e (tonne): 5.10E+ 00 7.92E + 00 8.69E+01 9.56E+W 

Annual sediment yield V(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 7.41 E44 o.WE+W 0.00E+00 

Single storm adsorbed contaminant quantity PX (a): O.WE+W 5.87E-03 o.WE+W O.WE+W 

O.WE+W Annual adsorbed contaminant qua* (g): O.WE+W 1.93E-02 ' O.WE+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 

6.31 E+06 7.13E + 05 1.17E+07 7.47E + 06 

DISSOLVED : 

o.WE+W O.WE+W Single storm dissolved contaminant conc.Ce (mg/l): O.WE+W 7.TIE-06 

OBOE + 00 0 Single storm dissolved contaminant quantrty POi (e): O.WE+ 00 1 S5E-01 o.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 5.12E-01 o.WE+W OBOE + 00 

Annual dis. conta. qt (based on runoff) (e): O.WE+W 258E+00 O.WE + 00 0.00€+00 
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CHEMICAL AROCLOR1254 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 1.11E+01 

ADSORBED: 

O.00E + 00 Single storm adsorbed contarninant conc. Cs(mg/kg): 3.72E-01 4.83E-02 6.40E42 

Single storm adsorbed contaminant quantity PXi (a): 3.48E+00 2.WE-01 2.84E-01 0.00E+00 

Annual adsorbed contaminant quantity (9): 1.51 E+02 1.54E+00 2.55E + 00 0.00E+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 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgp): 2.14E-06 2.87547 3.43E-07 O.OOE+W 

Single storm dissolved contaminant quantity PQi (g): 1 D3E-02 9.76E-04 1.93E-03 0.00E+00 

1.74E-02 0.00E+ 00 7.41 E-03 

1.63E-02 3.24E-02 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

4.46E-01 

1.68E-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: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 2.09E + 00 1.68E-01 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (g): O.OOE+ 00 1.66E+01 1.46E+01 0.00E+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 5.46E + 01 2.42E + 02 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + W 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.(=e (mg/l): 0.00E+00 1.24EUS 1 .WE46 O.OOE+00 

1.32E-02 O.mE + 00 

0.00E+00 

OBOE + 00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 2.47E-01 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 8.14E-01 2.20E-01 

Annual dis. conta. qt (based on runoff) (e): O.OOE+00 4.1 OE + 00 2.20E-01 
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CHEMICAL AROCLOR-1260 BASELINE 

SUBBASIN 560 SUBBASlN 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 

l . l lE+Ol 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): 1 .ME42 O.OOE + 00 o.WE+W O.00E + 00 

Single storm adsorbed contaminant quantity PX (e): 1.54E-01 o.OOE+W O.WE+W 0.00E+00 

Annual adsorbed contaminant quantity (9): 6.65E+00 0.00E+00 O.WE+W 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

l.lOE+05 1.ME+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): 7.74E- O.WE+W O.WE+W O.WE + 00 

Single storm dissolved contaminant quantq PQi (9): 3.73E04 0.00E+00 O.WE+W O.OOE+W 

Annual dis. conta. qt (based on sediment yield)@): 1.61E-02 0.00E+00 O.WE+W 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 6.09E-03 O.WE+OO 0.WE+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: 

O.WE + 00 0.00E+00 

Single storm adsorbed contaminant quantity PX (8): O.OOE+ 00 6.53E + 00 O.WE+OO O.OOE+00 

Annual adsorbed contaminant quantity @): O.WE+W 2.15E+01 0.WE+00 0.WE+00 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE+W 8.24E41 

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.WE+W 4.WE-06 O.WE+W O.WE+W 

Single storm dissolved contaminant quantity PQi (9): O.WE+W 8.07E42 O.WE+W O.WE+W 

O.WE+W O.WE+W Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): O.WE + 00 1.34E+W O.WE+w O.WE+m 

O.WE+ 00 2.66E-01 
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FEMb-BSRI-4 DRAFT 
June23. 19% 
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SSOD 566 0 0 0 5 W O Q O H Q )  OOOHOO 

TOTAL OOOEIOO 

led mn L . . b P k V W  

0.OOEIOO 0.00E- 
0.00Hoo O.WE*OO 
0.QOHQ) 0.WEIOO 
O . w H 0 0  O . r n * Q O  

SM60 000EIOO YES O o o H a o  YES SIlbSBo OOOEIOO YES 000E*Oo YES 
-70 O O O E I O  YES 0 WkOo YES -1 OWEIOO YES OOOEIOO YES 
-75 000kOo YES 0- YES 9b582 OOOE+OO VES ammo YES 

Page 2 

.. . ,-: 

000686 



CHEMICAL: BETA-BHC 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+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+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 O.00E + 00 0.00E+00 0.00E + 00 

Single storm adsorbed contaminant quantity PXi (8): 0.00E+00 O.WE+W O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): O.WE + 00 O.WE+W O.OOE+ 00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E +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): 0.00E+00 0.00E+00 O.00E + 00 0.00E+00 

O.OOE+ 00 Single storm dissolved contaminant quantity PQi (e): O.OOE+ 00 O.WE+W 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): OBOE+ 00 O.WE + 00 0.00E+00 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): O.00E + 00 OBOE + 00 O.00E + 00 O.OOE+ 00 

SUBBASIN Sgo SUBBASfN 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 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): 0.UOE+00 2.11E-02 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 1 .WE41 0.00E+00 O.00E + 00 

Annual adsorbed contarninant quantity (9): 0.00E+00 5.52E-01 0.WE+00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (19): 

Annual runoff volume (cf): 

4.34E + OS 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.(;e (mg/l): 0.00E+00 2.12E-05 0.00E+00 0.00E+00 

Single storm dissolved contaminant quanttty POI (9): 0.00E+00 4.23E.01 O.OOE+ 00 O.00E +00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.39E+00 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (g): O.00E + 00 7.ME + 00 O.00E + 00 O.00E + 00 

c' 
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FEW-OSh-4 DRAFT 
June 23. 1994 
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CHEMICAL: DIELDRIN BASELINE 
~~ 

SUBBASIN 560 

SEDIMENT IN THE RUNOR. 

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): 

Single storm adsorbed contaminant quantity PX (g): 

Annual adsorbed contaminant quantity (a): 

1.58E-02 

1.48E-01 

6.40E + 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) (g): 

7.82E-06 

3.76E-02 

1.63E+00 

6.15E-01 

SUBBASIN WPA 

4.21E+00 

9.1 1E+00 

7.23E-03 

3.05E32 

2.31 E41 

3.74E-06 

1.27E-02 

9.64E-02 

2.12E-01 

SUBBASIN 570 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.OOE + 00 

SUBBASIN 9 5  

2.22E + 00 

l . l lE+Ol  

0.00E+00 

O.00E + 00 

0.00E+00 

1.23E+05 

2.06E + 06 

- 
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): 0.00E+00 1.39E-03 0.00E+00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 l.lOE-02 O.WE+W 0.00E+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 3.62E-02 0.00E+00 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runotf volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E+05 3.68E+05 

7.13E+05 1.17E+ 07 7.475 + 06 6.31 E +06 

MSSOLVED : 

e Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+W . 7.13E-07 0.00E+00 . O.OOE+W 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 1.43E-02 O.OOE+ 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+W 4.70E-02 0.00E+00 O.WE+W 

Annual dis. conta. qt (based on runoff) (a): 0.00E+00 236E-01 0.00E+00 OBOE + 00 
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CHEMICAL: HEPTACHLOR EPOXlDE 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): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (a): O.OOE+ 00 

Annual adsorbed contaminant quantity (e): o.WE+W 

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)@): 

Annual dis. conta. qt (based on runoff) (g): 

0.00E+00 

O.WE+ 00 

O.WE+00 

0.00E+00 

e 
SUBBASIN WPA SUEBASIN 510 SUEBASIN 575 

4.21E+00 4.44E + 00 , 2.22E+00 

9.1 l E +  00 1.07E + 0 1 1.1 1 E +01 

0.WE+00 O.wE+ 00 O.00E + 00 

O.WE+00 0.00E+00 O.OOE+00 

O.WE+W O.WE+W O.WE+00 

O.00E + 00 0.00E+00 O.OOE+ 00 

O.WE+W O.00E + 00 O.OOE+ 00 

O.WE + 00 

O.WE+W e O.WE+W 

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 4.30E-04 O.00E +Oo 0.00E+00 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 3.40E-03 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity (g): 0.00E+00 1.12E-02 0.WE+00 0.00E+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 6.31 E+ 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 6.03E-06 O.WE+W O.WE + 00 

Single storm dissolved contaminant quantity Poi (e): O.OOE+ 00 1.21 E-01 0.00E+00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 3.97E-01 O.WE+W O.OOE+W 

Annual dis. conta. qt (based on runoff) (e): O.WE+W 2.00E+00 0.00E+00 O.WE+W 
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FEMP-056-4 DRAFT 
June 23. 19% 
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e CHEMICAL: HEPTACHLORODIBENZO BASELINE 

SUBBASIN W SUBBASIN WPA SUBBASIN STO SUBBASIN S 5  

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 1 E+ 00 1.07E+01 1.1 1E+01 

ADSORBED. 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.04E-06 o.WE+W O.WE+W O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): 3.78E-05 o.WE+W O.00E + 00 O.WE+W 

Annual adsorbed contaminant quantity (g): 1 .HE43 O.WE+W O.WE+W O.WE+W 

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.WE+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.81E-11 O.WE+W O.00E + 00 O.WE+W 

Single storm dissolved contaminant quantity POI (9): 1.83E-07 O.00E + 00 0.00E+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 7.93E46 0.00E+W O.WE+W O.WE+W 

Annual dis. conta. qt (based on runoff) (9): 2.99E-06 O.OOE+W O.00E + 00 O.WE+W e 
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+W 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: 

O.WE+W Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 5.38E-05 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (g): O.WE+ 00 4.26E44 O.WE+W O.WE+W 

O.WE+W Annual adsorbed contaminant quantity (9): O.WE+W 1 M E 4 3  O.WE+W 

SURFACE WATER RUNOFF: 

Single storm runotf 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 

mssoLvm:  

Single storm dissolved contaminant conc.Ce (mg/l): O.WE+ 00 5.15E-10 O.WE+OO 0.WE+00 

Single storm dissolved contaminant quantrty POI (e): O.WE+W 1.03E45 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 3.39EU5 O.WE+OO O.WE+W 

Annual dis. conta. qt (based on runoff) (9): O.WE+W 1.71 €44 O.WE+W O.WE+W 



FEMP-OSRI-4-DRArT 
June 23. 1993 
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FEMP-OSRI4 DRAFT 
- .- --June 23. 19%- .. 

a CHEMICAL: ENDRIN AJDEHYDE BASELINE 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 515 SUBBASIN 560 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 9.36E + 00 4.21 E+ 00 4.44E+W 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+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.6OE)3 O.WE+00 0.WE+00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (g): 2.43E-02 O.WE+OO 0.00E+00 O.00E + 00 

Annual adsorbed contaminant quantity (9): 1.05E+UO O.WE+00 O.OOE+00 O.WE+00 

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): 1.15E-05 O.00E + 00 O.WE+W O.WE+W 

Single storm dissolved contaminant quantity Poi (s): 5.52E.02 O.WE+00 O.WE+W O.WE+W 

Annual dis. conta. qt (based on sediment yield)@): 2.39E+00 OBOE+ 00 O.WE+00 

Annual dis. conta. qt (based on runoff) (g): 0.00E+00 O.00E + 00 9.01E-01 O.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 

5.19E+01 Annual sediment yield Y(S)a (tonne&): 2.26E + 01 1.17E+O1 3.33E + 02 

ADSORBED: 

O.00E + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 O.WE+00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (g): 0.00E+00 O.00E + 00 O.00E + 00 0.WE+00 

Annual adsorbed contaminant quantity (g): 0.00E+00 O.WE+00 O.00E + 00 O.WE+W 

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 + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 0.00E+00 0.WE+00 O.OOE + 00 

Single storm dissolved contaminant quantity Poi (e): O.OOE+ 00 O.WE+W O.00E + 00 

Annual dis. conta. qt (based on sediment yisld)(g): O.WE+ 00 O.WE+W O.WE+W O.OOE + 00 

O.WE+W Annual dis. conta. qt (based on runoff) (9): O.OOE+W 0.WE+00 0.00E+00 

O.00E + 00 a 
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Attachment F .2 .III 

Surface Water Model Outputs 
Future Conditions 
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wan 

U 5 W  
WPA 
-570 

-75 

slB.5.m 
PDAR 
S l & 8 1  
sa582 

C. ml V, DF PlM*.Rur 
h&.d -d TdrlVOhMIl Oum C O n r b * t O  SloOn DacNgc 

C a c  (M) Ynyp) d R l m n ( a )  Fmor s a -  (M) ( d S l  

OWEIOO O W E 4 0  1 7 0 E m  2WE-01 O W E 4 0  

OWEIOO OWEIOO 120E105 509E-01 O W E 4 0  QROUTO 0 0  
O W E 4 0  O W E 4 0  199E+05 625E-01 OWHOO qp7OCT 530 

OSTA7O(Q&bWAl 
OWEIOO OWE40 123E45  211E-01 000E+00 530 

m r m  -w 
(dl1 

qp(Rart25) 416 0 
QSTAlJO(Rart251 454 0 

0.WEIOO O.WE40 434E+04 4.40E-02 O.WE+OO 
5.63E-I5 1.13E-I0 7.06E45 . 9.28E-01 5.22E-15 
6.94E-15 &&?E-I 1 4 . 4 9 E 6  4.17E-01 2.89E-15 
0.WE40 0.00E40 3.68€+05 2.97E-01 0.WE+00 

Comb.*d &bbninLo8$in#~ 
Di.. c w .  

0.WE40 0.WEIOO 
0 . W E m  0.WEIOO 
0.WE40 O.WE+W 

U 580.PDAR..581 ti 582 4.53E-15 2.01E-10 

QROUT1 
qp575 
QSTA7W751 

QSTAEE(SSOD1) 

0.WEIOO 
O.WE40 -PADDY 
0.WE40 QGWAVG) 
3.04E-10 

31.0 
16.0 
76.0 

@Rart27l 370.0 
OSTA100(R&71 378.0 

W d N  

Pmwjs Rrn 

yU.W yU.W 

--Y-M(WI r . . q . M ( m l  
Cross uctpn 6 b - e . m  m c - . m  

C C  0.00EIOO O.WE40 
D D  0.WE40 0.WEIOO 
E-E 4.46E-12 2.99E-10 
Max: 4.46E-12 2.99E-10 

on* lbmi Rnn 

Lc.uhgt0 ttn and Llai -el 

1d.I Y..a Lc.uhg Pel StormEnn( I 2  days I 

c r a .  X d U .  VOL YOfU..ol Y d U . r o L  X d U . r d  Yni wU.d.uv C- 
sedic43 fmmS&%O horn WPA h M 7 5  h t ( . t D  M.)o.dnp Wnrluonl 

8 -570 (9) W*l 

C D  20.6 25.2 O W E 4 0  0.WE40 -0.00EIOO 
D E  7.5 11.3 13.9 0.WEIOO O.WE+X O.WE+OO 
E-F 0.6 1.4 1 .o 1.1 2.21E-12 2.42E-15 2.45E-13 
SSOD 49.2 9.88E-11 1.08E-13 3.97E-12 

TOTAL 1.01 E-10 

1M.l  Yn. Lo- Pel v.s 

CPC SCREWNO AClMlM-227 +KI R M  CRITERIA : 1.93E-10 Iuwl) 

AVp Conc m PJddy. Run d GMR IN) 6 39E-13 

671E-14 Avg Cmc n GMR (@I 

Mu. C m r  m P.ddvr Rm .I URI Id) 372E-12 

Y U c m  m o w c 1 u y j  39lE-13 

St1560 
WPA 
-570 
ab575 

TC4.l To(* Y n s  lad Y n s  
c r a a  MU. -.dm0 mwed m 1 
S.nlon Loadmg(9) Months lerdy) v.u IW*) 

C D  0 W E 4 0  0 W E 4 0  0 W E 4 0  
D E  0 WEIOO 0 WEIOO 0 W E 4 0  
E-F 7 07E-11 86lE-16 4 25E-16 
SSOD 3 16E-09 3 85E-14 1 WE-14 

TOTAL 323E-09 3 94E-I4 194E-14 

0 WE* YES 0 WEIOO YES 
0 WEIOO YES 0 WEIOO YES 
0 WE- YES 0 WEIOO YES 
0 WE- YES 0 WE- YES 

O.WEIOO YES OWEIOO 
5.6JE-15 YES 3.97E-12 
6.94E-15 YES 3.97E-12 
0.WEIOO YES 0.WEIOO 

YES 
YES 
YES 
YES 
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CHEMICAL: ACTINIUM-227 +7D 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 

1.07E + 01 

2.22E+00 

l . l lE+Ol  

4.21 E+OO 

9.11E+00 

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 

O.OOE + 00 

0.00E+00 

0.00E+W 

O.mE + 00 

O.00E + 00 

O.00E + 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): 

0.00E+00 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

O.OOE + 00 

O.OOE+OO 

0.00E+00 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

O.00E + 00 

O.OOE+OO 

0.00E+00 

O.OOE + 00 

O.OOE+OO 

0.00E+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 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 8.69E+01 

3.33E + 02 

9.56E + 00 

5.19E+01 1.17E +01 - 
ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXI (9): 

Annual adsorbed contaminant quantity (9): 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

3.85E-10 

3.05E-09 

1.01 E-08 

4.53E-10 

3.94 E-08 

6.55E-07 

O.OOE +OO 

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 + 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): 

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.00E + 00 

0.00E+00 

0.00E+OO 

O.OOE + 00 

5.63E-15 

1 .13E-10 

3.71E-10 

1 A7E-09 

6.94E-15 

8.82E-11 

1.47E-09 

1.47E-09 

OBOE + 00 

O.00E + 00 
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!*616 

2.64E-14 8.97E-11 l.ZOE*05 5.09E-01 1.34E-14 
5.66E-14 3.19E-10 1 . 9 9 E a  6.25E-01 3.54E-14 

2.62E-14 9.12E-11 1 . 2 3 E a  2.11E-01 5.52E-15 

2.02E-14 2.48E-11 4.34E44 4.40E-02 8.BBE-16 
3.30814 6.59E-10 7.06E45 9.28E-01 3.W-14 
3.61E-14 4.59E-10 4 . 4 9 E a  4.17E-01 1.5OE-14 
3.7OE-14 3.86E-10 3 . 6 8 E a  2.97E-01 1.1OE-14 

D 

QROUTO 
w7OCT 
~sTITWS7lbbWAl 

OROUT1 
-575 
QSTA7Y575) 

-560 
WPA 
-570 

sub575 

-580 
PDAR 
Sb581 
-582 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

qp(RcWZ5) 41683 
OSTA130(Rout25) A 5 4  0 

c D ( R d 7 )  370 0 
QSTAlWRout27) 378 0 

V O h  Told v@ 
C o r n b . * d U l b M n L o m g .  W d g n d  Dk.ohd wdomd.61 

Rt cmc. Impn) wash) C a r w g )  

S& 560 4 16E-14 2 WE-10 2 18E-09 
WPA b sm570 453E-14 AO9E-10 25OE-09 
w 7 5  2 62E-14 9 12E-11 1 40E-09 
M 580 POAR. 581 h 582 3 45E-14 1 53E-09 1 74E-09 

QROUT2 3 0  pp(Ra3)  378 c 
P p S T m  196 0 QSTAlZWRoU(3) A06 0 
QSTAEE(SSOD1) 199 0 

Told V o * m  d R W  
-PADDY 4060 C W R u n D M g .  

CXWAVG)  34600 nnnlctl 1 l l E 4 7  

-FACE WATER yu#KL RESIAT1: 

Subbnn 

Sub560 
WPA 
-70 
-575 

25.2 1.44E-10 1.58E-13 1.lOE-11 
C C  4.53E-11 2.50E-09 11.3 13.9 7.39E-11 8.lOE-14 6.91E-12 ." C E  nc 

Dn&d S c r d  c m c  n Scm-d tubban Dn.Omd -Inned Conc.n L c m n d  

cmu (nry) ou n GMA (@) ou Cmc. (mpn) RII nGMA(upn) ou 

416E-lA YES 1 16E-11 YES SlbSBO 202E-14 YES 202E-11 YES 
264E-14 YES 116E-11 YES PDAR 330E-14 YES 302E-11 YES 
566E-14 YES 1 16E-11 YES sub581 361E-14 YES 302E-11 YES 
262E-14 YES 116E-11 YES SlE-82 370E-14 YES 302E-11 YES 

E-E 4 53E-11 2 WE-09 
Max ~ ~ ~ J E - I I  250E-09 I :::, I 49.2 7.52E-10 8.24E-13 3.OZE-11 

9 9SE-10 

C D  1.05E-08 1.28E-13 6.3 1 E- 14 
YU. C M L  hPaddys Run .l OYR I@) I 5.54E-09 

1.17E-09 
YU. C w .  n CMR 3.97E-12 SSOD 2.76E-08 

378E-11 1 6.75E-14 3.JJE-14 
1.42E-14 7.01E-15 
3.36E-13 1 .=E- 13 

I TOTAL I A48E-08 545E-13 2.69E- 13 

CPC SCREEWIG CE-137 U D  RISK CRITERIA : 1.97E-09 (upn) 



CHEMICAL CESIUM-137 + 1 D Future 

SUBBASIN !XO SUBBASIN W A  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 l . l l E + O l  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.18E-09 1.36E-09 3.1 B E 4 9  1.40E-09 

Single storm adsorbed contaminant quantity PXi (9): 2.04E-08 5.71 E 4 9  1.41E-08 3.12E-09 

Annual adsorbed contaminant quantity (9): 8.84E-07 4.33E-08 1.27E-07 5.21E-08 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.23E + 05 1.70E + 05 1.20E t 05 1.99E t 05 

2.78E + 06 2.00E+06 3.34E + 06 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 6.81 E-1 0 2.87E-09 1 S2E-09 

Annual dis. conta. qt (based on runoff) (9): 3.27E-09 1.50E-09 5.35E-09 1 S2E-09 

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): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

1.16E-09 

5.90E-09 

9.18E-08 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 4.34E+04 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 8.69E+01 9.56E t 00 

1.17E+01 3.33E + 02 5.19E+01 

1.70E-09 1.78E-09 1.85E-09 

1.35E-08 1.55E-07 1.77E-08 

4.45E-08 2.57E-06 4.57E-07 

7.06E+05 4.49E +OS 3.68E+05 

Annual runoff volume (cf): 7.13E + 05 1.1 7E + 07 7 .47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.02E-14 3.30E-14 3.61 E-14 3.70E-14 

Single storm dissolved contaminant quantity POI (9): 2.48E-11 6.59E-10 4.59E-10 3.86E-10 

Annual dis. conta. qt (based on sediment yield)(g): 3.86E-10 2.17E-09 7.63E-09 9.96E-09 

Annual dis. conta. qt (based on runoff) (9): 4.07E-10 1.09E-08 7.63E-09 6.61 E 4 9  
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Ce PO V I  DF P W R m  
Dn.0h.d Dn.oh.d TDulVolUrv D*mn Conc&RIO 

Cmc (@I uaa(g) d R U r O n ( & )  Fatlor tubbnm (mpn) 

5 69E-07 2 74E-03 170E45  2WE-01 114E-07 

3 O5E-07 1 03E-0; 120EK6 509E-01 155E-07 
2 66E-07 1 50E-03 199E45  625E-01 166E-07 

O W E 4 0  O W E 4 0  123EK6 211E-01 OWE*oo 

-: NEPTUNIUY-237 * ID P A D r m  nu) UIU 

s l l m  D n b W  I slam DISCIIXW 
(dab (d.1 

OROUTO 00 aRout251 416 0 
~ 7 0 t T  53 0 OSTAIJOfR&51 454 0 
aslA70(57&wA) 

530 

sIlb560 

WPA 
-570 

-75 

sIb580 
PDAR 
sub58 I 
Sb582 

OWEIOO O W E 4 0  434EKU 44OE-02 0WEiOO 
391E-07 7 81E-03 7 0 6 E 4 5  928E-01 363E-07 
OWEIOO OWEIOO 4 49EK6 4 17E-01 0 W€+W 
O W E 4 0  OWEIOO 368EK6 297E-01 OW€+W 

I vo*nr Toad I v o l l .  

OROUTl 
W575 
OSTA78575) 

OROUT2 

3 1 0  
16 0 
76 0 

3 0  

qp(R&7) 370 0 
OSTAIWR&7) 378 0 

aRouW)  378 0 

I Cornb.ud rclbbninLoldinor -.d.. 
conc. (mylg) 

9.07E-04 
4.62E-04 
0.WEIOO 
2.76E-04 

SUB 560 
WPA S stb570 
sub575 
W 580.PDAR. 581 & 582 

(DSTABO 196 0 OSTA12UfRoUO) 406 c 
OSTAEE(SSOD1) 199.0 

Told vo*nr d lrnm 
qpPADDY 406.0 PaddysRm- 

OGMA(AVG) 3460.0 B m 1 q  1.1 1 E a 7  

W w e d  Dtawhed 
hr. CMC. (IIWl) Mna (g) 

569E-07 274E-03 
2 8 1 E-07 2 53E-03 
O W E 4 0  O W E 4 0  
1 76E-07 7 81E-03 

C D  
D E  
E-F 
S O D  

20 6 25 2 1 2OE-03 1 32E-06 9 17E-05 
7 5  11 3 13 9 4 92E-M 5 39E-07 4 60E-05 
0 6  1 4  1 0  1 1  138E-M 151E-07 153E-05 

492 384E-03 421E-06 155E-04 

C C  
D D  
E-E 
Max 

2.81E-04 4.62E-04 
2.81E-04 4.62E-04 
2.81E-04 4.62E-04 
2.8lE-04 4.62E-04 

A v p  Cmc. in Paddya R m  d GMR (UPnJ 

A v p  C a c .  h OlYR Id) 

4 16E45 

4 37E-06 

C D  
D E  
E-F 
SSOD 

YU. Cow. hP.ddy. R m  .I CYR IUYI 

YU. Conc. h oyp (W) 

2.34E-04 

2.46E-05 

I. 11 EO1 
4.27E-02 
6.90E-03 
1.23E-01 

1.35E-06 6.66E-07 
5.20E-07 2.5SE-07 
8.40E-08 4.14E-08 
1.50E-06 7.38E-07 

TOTAL 1 2.83E-01 3 45E-OE 170E-06 

-0 
WPA 
a 5 7 0  
SA575 

5 69E-07 NO 8 8lE-05 NO 
3 05E-07 NO 8 8lE-05 NO 
2 66E-07 NO 88lE-05 NO 
0 WE- YES 0 W E 4 0  YES 

-580 
PDAR 
-581 
-582 

O.WE*OO YES O.WE40 
3.91E-07 NO 1.55E-04 
0.WE40 YES O.WE+W 
O.WE40 YES 0.WEIOO 

YES 
NO 
YES 
YES 
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CHEMICAL: NEPTUNIUM-237 + 1 D 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 1 E+ 00 1.07E+01 1.1 1E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 9.07E-04 4.75E-04 4.55E-04 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 8.49E-03 2.00E-03 2.02E-03 O.OOE+00 

O.OOE + 00 Annual adsorbed contaminant quantity (9): 3.68E-01 1 S2E-02 1.81 E-02 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.20E+05 1.99E + 05 1.23E + 05 1.70E + 05 

2.78E + 06 2.00E+06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 5.69E-07 3.05E-07 2.66E-07 O.OOE + 00 

Single storm dissolved Contaminant quantity PQi (9): 2.74E-03 1.03E-03 1.50E-03 0.00E+00 

O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 4.48E-02 1.73E-02 2.51 E-02 O.00E +00 

Annual dis. conta. qt (based on sediment yield)(g): 1.19E-01 7.85E-03 1.35E-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): O.OOE +00 6.13E-04 O.OOE + 00 O.OOE + 00 

O.OOE + 00 Single storm adsorbed contaminant quantity Pxi (9): 0.00E+00 4.86E-03 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.00E t 00 1.60E-02 O.OOE+00 O.OOE+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

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 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE +00 3.91 E-07 O.OOE+00 O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 0.OOE+00 7.81 E43 O.00E + 00 O.OOE+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 2.57E-02 O.OOE + 00 O.OOE+OO 

Annual dis. conta. qt (based on runoff) (e): 0.OOE+00 1.30E-01 O.00E + 00 0.00E+00 
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? u K M R W S u I l  . 

V I  OF P.ddy.Rm C I  ?Q 
0n.h.d 0a.h.d l o l d V o * n r  Wpn C O n r b r t O  CUM Dnchrpr  

CDnC (MI MasS(Sl d R u m n  (rn Factor uab.M(mPn) Id.) 

I WE-14 9 13E-11 1 7 0 E m  2 WE-01 3 79515 

197E-13 668E-10 1 M E W  509E-01 (WE-13 QROUTO 00 
371E-13 ZWE-09 1 9 9 E 4 5  625E-01 232E-13 W70CT 530 

OWE+W 0WE+W 123E*05 211E-01 OWEIOO 530 
(ISTMMSICLWA) 

PMOS: PLUTONIUY-238 

n.m Dnchrw 
(d.1 

Op(RWU51 4160 
OSTA13qRaC25) 454 0 

slb56n 

WPA 
-570 

Slb575 

Sllb580 
PDAR 
sub581 
Slb582 

O.WE+W 0.WEIOO 4.34E*00 4.40E-02 O.WE+W 
7.04E-12 1.41E-07 7.06E+05'. 9.28E-01 6.54812 
1.27E-12 1.62E-06 4.49E105 4,17501 5.31E-13 
O.WE+00 0.00EIOO 3,€8E+05 2.97E-01 0.WE+00 

I vo*n* Totd I b ' o k a ~  

QROUT1 
-575 
QSTA75(575) 

OROUTZ 
CDmbivd 

SIb 560 
WPA & -70 
sub575 
Slb 580.PDAR. 581 & 582 

W w e d  Dissolved WdaUededs. PpSTAeo 
Da Cmc. Nn.(g) cmc.(mpngl QSTAEQSSODl) 

1.90E-14 9.13E-11 9.34E-10 
3.06E-13 2.76E-09 1.58E-08 *PADDY 
O.WE+W 0.WEIOO 0.WEIOO QGWAVG) 
3.54E-12 1.57E-07 1.71E-07 

-FACE WATER MWEL RESULTS 

P.ddy. Rlm 

yu.W yu. am 

r.savlnn(uyl1 ..mnn(m*ql 

C r o s ~  ucti d l L ~ i . k  &c-.h 

C C  3.06E-10 1.58E-08 
D D  3.06E-10 1.58E-08 
E-E 3.49E-09 1.69E-07 
Max: 3.49E-09 1.69E-07 

OR* Msmi RNU 

1d.l Mass w hr PDnn E-( 2 &yI ) 

YdW.Vd.  YdW..d y o s  Nu.ddy cpnu cmss U d  W. VOL x d W. VOL 

SectWm hrm5Ih560 hml WPA tmm&b575 hOlnSW0 bdhg  m n s l o d n g  Prdl@l 
L -510 191 IWdYI 

C D  20.6 25.2 7.14E-10 7.83E-13 5.44E-11 
D E  7.5 11.3 13.9 3.19E-10 3.49E-13 2.98E-11 
E-F 0.6 1.4 1.0 1.1 1.77E-09 1.94E-12 . 1.96E-10 

49.2 7.72E-08 8.46E-11 3.lOE-09 SSOD 

TOTAL 8.OOE-08 

TOLA Mas. L&g P U  veal 

C D  3.24E-08 
YU. C a c .  in P d d p  Run d UIR (@) 2.91E-09 I E; I 1.43E-08 

5.72E-08 
Nu. conc. in Q*l (@I 3.06E-10 S O D  2.47E-06 

3.94E-13 1.94E-13 
1.74E-13 8.58E-14 
6.96E-13 3.43E-13 
3.01 E-1 1 1.48E-11 

I TOTAL 1 2.57E-06 3.13E-11 1.55E-11 

SlLl560 
W P A  
-570 
sub575 

1 .WE-14 YES 1.WE-11 YES 
1.97E-13 YES 5.23E-11 
3.71 E- 13 YES 5.23E-11 
0.WE+00 YES 0.00E+00 YES Slb582 

0.WE40 YES O.WE+W 
7.04E-12 NO 3.10E-09 
1.27E-12 YES 1.27E-09 
O W E 4 0  YES O.WE+OO 

YES 
NO 
YES 
YES 
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CHEMICAL PLUTONIUM-238 Future 

SUBBASIN 575 SUBBASIN WPA SUBBASIN 570 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 + 0 2  9.1 1 E + 00 1.07E+01 l . l l E + O l  

ADSORBU): 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity Pxi (9): 

Annual adsorbed contaminant quantity (9): 

9.34E-10 

8.74E-09 

3.78E-07 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

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)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.90E-14 

9.13E-11 

3.95E-09 

1.49E-09 

9.48E-09 

3.99E-08 

3.03E-07 

1.20E + 05 

2.00E+06 

1.97E-13 

6.68E-10 

5.07E-09 

1.11E-08 

1.96E-08 0.OOE+00 

8.71 E-08 O.OOE + 00 

7.82E-07 O.OOE+00 

1.99E + 05 1.23E + 05 

3.34E+06 2.06E + 06 

3.71E-13 O.00E + 00 

2.09E-09 

1 A8E-08 

O.OOE + 00 

O.OOE+OO 

3.51 E 4 8  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): 

O.OOE+00 

O.OOE+OO 

O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E+05 

DISSOLVED : 

Single storm dissolved contaminant conc.(;e (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.00E + 00 

O.OOE+00 

O.OOE+W 

O.OOE + 00 

SUBBASIN PDAR 

7.92E +00 

1.17E+01 

3.42E-07 

2.71 E-06 

8.92E-06 

7.06E+05 

1.1 7E + 07 

7.04E-12 

1.41 E-07 

4.64E-07 

2.33E-06 

SUBBASIN 581 SUBBASIN 582 

9.56E+OO 

5.19E + 01 

8.69E +01 

3.33E + 0 2  

5.89E-08 O.OOE + 00 

O.OOE+ 00 5.12E-06 

8.52E-05 O.OOE+OO 

4.49E +05 3.68E + 05 

7.47E + 06 6.31 E t  06 

1.27E-12 

1.62E-08 

2.69E-07 O.OOE + 00 

2.69E-07 O.OOE t 00 
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Sub560 
W A  
-570 

-575 

sub580 
PDAR 
subs81 
subs82 

C. PQ V, DF P.ddy.Rm 
Ds.0h.d DnM.d Td.lVO*n* wlpn C O ( I c . b I 0  

cmc (M) Ya*l ol Rvnon (dl Fador lrnpn) 

1 19E-11 5 75E-08 170E#5  2WE-01 239E-12 
286E-11 971E-08 120E+05 509E-01 146E-11 
5 68E-11 3 ME07 199E+05 625E-01 355E-11 

OWEIOO OWE- 123E+05 211E-01 OOOEIOO 

Llim h.-ot 
(CfS) 

OROUTO 00  
qp70CT 53 0 
OSTAIW?&WA) 

53 0 

qp(Rcut?S! 4160 
QSTA13WRwt25) 4% 0 

0.WEIOO O.WE+00 4.34E+04 4.40E-02 0.WE+00 
5.78E-10 1.16E-05 7.06€+05 9.28E-01 5.37E-10 
2.27E-10 2.89E-06 4.49EW 4.17E-01 9.47511 
2.02E-10 2.11E-06 3.68E105 2.97E-01 6.WE-11 

I voluln Told I voln* 

OROUTI 
qp575 
OSTA75(575) 

QROUTZ 

31.0 
16.0 
76 0 

3.0 378.0 

qp(Rwt27) 370 0 
378 0 QSTAICQ(Rwt771 

m(RouW) 

I Canbsvd SubMnLo.dirg. W&.d Dk.0h.d 
h. c m c  (mpll) Y a s ( p )  

1 19E-11 5 75E-08 
4 62E-11 4 17507 
OWE40  OWEIOO 
3 73E-10 1 66E-05 

I 

WPA h sub570 

Sub 580.PDAR. 581 h 582 

W e &  @STAB0 196 0 OSTAIZO~RUJI~I 406 0 
Conc.(mglLg) OSTAEE(SSDD1) 199 0 

T d d  vO*n* d R u n  5 88E-07 
2 39E-06 @PADDY 4060 P . 6 d y . R u n W  

OWE+OO W W A V G )  34600 BM(q 1 l l E 4 7  
1 79E-05 

Cross s.CtlOn 

C C  
DD 
E-E 
Maw 

Ydhf.voL UcfMvol Y a s  y U d r ) y  C ~ N  u d w. VOL yu01.I yu. 01.I cmrs ucfw VOL 

Y L c n e . h  **-.h &chM fromM5w horn WPA (rornM575 from1.10 Mng mn.lomg W C . l l u y l 1  
rwM(YOII) .wM(mphg1 -510 (91 1Wd.Y) 

C D  20 6 25 2 1 17E-07 1 28E-10 8 91E-09 
4 62E-08 2 39E-06 D E  7 5  11 3 13 9 514E-08 564E-11 481E-09 
4 62E-08 2 39E-06 E- F 0 6  1 4  1 0  I 1 1 BBE-07 206E-10 209E-08 
3 68E-07 176E-05 SSOD 492 8 14E-06 892E-09 327E-07 
3 68E-07 176E-05 TOTAL 8 50E-06 

Arg. Conc. in P d d p  R u n  1 OYR (upn) 

Avg CMC. in GMR (upn) 

5.42E-08 

5.69E-09 

U e d  Llvmi Rlrn 

Max. CMC. in P d d p  Run tw (uyl) 3.07E-07 

YU. Cmc. m M (uyll 3.23E-08 

Told Y a a  Lo- P n  Verr 

C D  
D E  
E-F 
SSOD 

758E-11 3 74E-1 I 
3 ZZE-I I 159E-11 
8 OZE-1 I 395E-11 
3 40E-09 168E-09 

6.23E-06 
2.64E-06 
6.58E-06 
2.8OE-04 

CPC SCREENING PLIJTONWM-ZlMIO R I M  C R m R U  : 3.34E-07 it@) 

Subbnn 

sub560 
WPA 
-570 
Sub575 

Dossohed &mend conc. In Sc-d Subbarn Dmsohed Sc-d C w . n  sc- 

c a r  (mpll) Rd n w1 (I@) W conc. (-1 RL hOYl(d) W 

1 19E-11 Y E S  8 56E-09 YES sub580 OWE- YES OWE- YES 
286E-11 YES 8 %E-09 YES PDAR 578E-10 NO 327E-07 YES 
568E-11 YES 8 56E-09 YES sub581 227E-10 YES 227E-07 YES 
OWE40  YES 0 W E 4 0  YES sub582 202E-I0 Y E S  202E-07 YES 



CHEMICU PLUTONIUM-239/240 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 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21 E+OO 

9.11E+00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

5.88E-07 

5.50E-06 

2.38E-04 

1.38E-06 

5.81 E-06 

4.41 E-05 

3.00E-06 0.00E+00 

1.33E-05 O.OOE+OO 

1.20E-04 0.00E+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 1.23E + 05 

3.34E+06 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): 

1.19E-11 

5.75E-08 

2.49E-06 

9.39E-07 

2.86E-11 

9.71 E-08 

7.37E-07 

1.62E-06 

5.68E-11 0.00E+00 

3.20E-07 

2.87E-06 

5.36E-06 0.00E+00 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E+01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 

1.17E + 01 

8.69E+01 9.56E+ 00 

3.33E + 02 5.19E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): 0.00E+00 

2.80E-05 

2.22E-04 

7.32E-04 

1.05E-05 9.48 E-06 

9.14E-04 9.07E-05 

1 S2E-02 2.34E-03 

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 3.68E + 05 

7.47E +06 6.31E+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 

O.OOE+ 00 

O.OOE + 00 

2.27E-10 

2.89E-06 

5.78E-10 

1.16E-05 

3.81 E-05 

1.92E-04 

2.02E-10 

2.11E-06 

4.80E-05 5.44E-05 

4.80E-05 3.61 E45 
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- PROlACTDnUY-231 

Ce *o n OF P.dck.Run 
S I w n n  b . 0 h . d  Dnsohsd TotdVo*nu Dlum C w . d * I o  SI- h.chuql 

C w  ImM) Ynr(9) at ninon (dl F d o r  rubban I@) ( U t )  

-560 OWE400 OWE400 170E405 2WE-01 OWE400 

WPA OWE400 000E+00 120E405 509E-01 0WE+00 OROUTO 00 

011*Ul hrchrpr 
Id'l 

gp(Rarf25) 416G 
S t ~ i 7 0  0WE+00 OWE+OO 199E405 625E-01 OWE*oo 

-575 OWE400 0WE+00 123EM5 211E-01 OWE40 

31.0 pp(Rarf27) 370 0 
16.0 OSTAiWRart271 378.0 

1??::575) 76.0 1 
*70CT 53; /OSTAIYXRarf25) 454 0 
QSTA7W57OWPA) 

OROUTZ 
(0sTA.30 
QSTAEE(SSOD1) 

*PADDY 
OGWAVG) 

-580 
PDAR 
Stb581 
S-2 

i:o z: 
1960 OSTA12WRarW) 

406.0 P.ddy.Rur- 

3460.0 -Id) 1.11E*07 

T d d  V- a( RumCl 

O.WE+00 0.00E+00 4.34E44 4.40E-02 0.WEMO 
9.08E-11 1.81E-06 7.06E405 9.28E-01 8.42E-11 
1.59E-11 2.02E-07 4.49E405 4.17E-01 6.63E-12 
0.WE400 0.WE+00 3.68EM5 2.97E-01 0.00H00 

VoLnr  ldd 
Comb*ud W b n h L o l d h p r  Wdghhd Dinohad 

Oh. COIU. (mpn) Yntlg) 

S& 560 0.00E- O.WE+OO 
WPA & d 5 7 0  O.WE+OO O.WE*OO 
SUI575 0.00E100 O.WE+OO 
S& 58O.PDAR. 581 L 582 4.55E-11 2.02E-06 

G O  0 W E a  
Max. Conc. h P.ddy. Run .I UIR IUYI 374E-08 I E- 1 0 WE- 

7.10E-07 
yu. c w .  m OYI I@) 3.93E-09 SSOD 317E-05 

V o * a  
wd!#lhd.br. 
C a r ( l R a k 9 )  

O.WE+W 
0.WE100 
O.WE+OO 
3.49E-06 

0 . W E W  O.WE*OO 
0.WE+00 0.WE*00 
864E-12 4.26E-12 
3 86E-10 1.91E-10 

C C  
D D  
E-E 
Max 

I TOTAL 1 324E-05 3.95E-10 1.95E- I O  

C D  20 6 25 2 0WE+00 0 W E m  OOOEIOO 
OWEM0 000E400 D E  7 5  I 1  3 13 9 0WE+00 OOOENX O W E W  
0 OOE*OO 0 00E400 E-F 0 6  1 4  1 0  1 1  222E-08 243E-11 246E-09 
4 48E-08 3 43E-06 SSOD 492 992E-07 109E-09 399E-08 
4 48E-08 3 43E-06 

TOTAL 101E-06 

CPC SCREEWG m o ~ ~ c ~ l l m y ~ ~ i  RISM CRITERIA : l.10E-06 (uM) 

-0 
WPA 
Sub570 
-575 

O.WE+OO YES O.WE+OO YES -580 
O.WE+W YES 0.00E+W 
O.WE+W YES 0 W E 4 0  
O.WE+OO YES O.WE*OO YES -582 

YES 
YES 1 .%:I I OWEIOO YES 0WE*00 

9.08E-11 YES 399E-08 
159E-11 YES 159E-08 
O W E 4 0  YES OWE- 

YES 
YES 
YES 
YES 



CHEMICAL PROTACTINIUM-231 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 9.1 1 E+OO 1.07E + 01 l . i lE+Ol  

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+ 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

0.00E+00 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

0.00E + 00 

0.00E+00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.99E + 05 

3.34E+06 

1.23E + 05 

2.06E + 06 

1.70E + 05 

2.78E + 06 

1.20E + 05 

2.00E + 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 

0.00E+00 

0.00E+00 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

' OBOE +00 

O.OOE+OO 

0.00E+00 

0.00E+00 

O.OOE + 00 

O.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): 

5.1 OE + 00 

2.26E+01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1.17E +01 

9.56E + 00 

5.19E +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 

0.00E+00 

6.99E-06 

5.54E-05 

1.83E-04 

1.17E-06 

1.02E-04 

1.69E-03 

O.OOE+OO 

O.00E + 00 

O.OOE+OO 

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 

3.68E + 05 

6.31 E + 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.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

9.08E-11 

1.81 E46 

5.98E-06 

3.01 E-05 

1.59E-11 

2.02E-07 

3.36E-06 

3.36E-06 

O.00E + 00 

O.00E + 00 
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OEYUL: RAo(UY-226 ED 

C I  Pat V, OF P+Rm 
k.0h.d - W e d  TotdVCbWS Wlllm CDnLdLUtD 

corn (wls4) NnS(9) d Rundl (rn F.C(or W ( m P n 1  

186E-09 897E-06 1 70E+05 2 WE41 3 73E-10 

8 09E-10 2 75E-06 120E+05 509E-01 412E-10 
1 47E-10 8 29807 1 99EM5 6 25E-01 9 2OE-11 

3 68E-11 1 28E-07 123E*05 211E-01 776E-12 

M b &  PMn Dnc- 1 PRmn h . o n r p t  
(d* )  (d*l 

416 0 
454 0 

00  gpfRout25i OROUTO 
qp70CT 
aSTA70(57&WPAI 

530 PSTAlJWRWSj 

530 

s-0 

WPA 
-70 

-575 

Stl5-30 
PDAR 
-81 
-582 

1.33E-11 1.64E-08 4.34EtM 4.40E-02 5.87E-13 
1.06E-08 2.12E-04 7.06EM5 . 9.28E-01 9.82E-09 

5.5681 1 5.80E-07 3.68E+05 2.97E-01 1.65E-11 
1.3OE-10 1.66E-06 4.49~+05 4.17E-01 ~.QE-I i 

OROUTl 
e 7 5  
O S T A ~ W ~ )  . 

VCbWS TOW V o * a  

Db c m c ( l w l )  Y o s i p 1  conr M L g )  
C-d Subba!nLOhO. Wnghled Onsolved W-ada 

sub 560 1 86E-09 8 97E-06 3 76E-05 
WPA h d 5 7 0  396E-10 358E-06 799E-06 
d 5 7 5  368E-11 128E-07 759E-07 
Sub 580 PDAR 581 h 582 482E-09 214E-04 957E-05 

31.0 gp (R~ tZ7 i  370 0 
16.0 QSTAlWRoUn7) 378 0 
76.0 1 

PROUTZ 3 0  qp(RouU) 378 0 

PSTAEE(SSOD1) 199 0 
406 0 1960 OSTA12UIRouU) @ST- 

Told vohn* d R u w n  
-PADDY 4060 P+RmD.rupt  

QGWAVG) 34600 BMiq 111EM7 

C C  
D D  
E-E 
Max 4 75E-06 9 43E-05 

W.R ymi Rl”., 

Avg C w  n P l d d y r R u r d W  lWI 

AVQ. Cmc n UA tw) 

7 rnE-07 

757E-08 

I C D  20 6 25 2 2 75E-06 3 OlE-09 2 1OE-07 
D E  7 5  11 3 13 9 1 09E-06 12UE-09 102E-07 
E-F 0 6  1 4  1 0  1 1  246E-06 269E-09 273E-07 
SSOD 492 105E-04 115E-07 423E-06 

TOTAL 1 l lE-04 

Totd u s  Lo- Per veal 

Told 1M.l Mnr Told N n r  
cm.. Mnr IkdnbUed n 8 D n t m . d  n 1 
Sectmn Lo.anp(p) M o m n  O*) v.r (W*) 

3.96E-07 7.99E-06 
3.96E-07 7.99E-06 
4.75E-06 9.43E-05 

Ma. Conc. m P- Rur .I WIR lUy) 

ye CQU. m UA tW) 

3.97E-06 

4.17E-07 

C D  3.12E-04 
D E  1.19E-04 
E-F 8.59E-05 
SSOD 3.37E-03 

1 86E-09 NO 2 O3E-07 NO 
8WE-10 NO 2 03E-07 NO 
147E-10 NO 147E-07 NO 
368E-11 NO 3 68E-08 NO 

3.8OE-09 1.88E-09 
1.45E-09 7 14E-10 
1 .WE09 5.15E-10 
4.10E-08 Z.OZE-08 

SIb580 
PDAR 
s IM81  
Stl582 

CPC SCREWHC Ru)ILDcm m R m c  C R m R U  : 5.96E-09 I@) 

-560 
WPA 
-70 
Stl575 

1.33E-11 NO 1.33E-08 
1.06E-08 NO 4.23E-06 
1 .JOE- 10 NO 1.30E-07 
5.56E-11 NO 5.56E-08 

NO 
NO 
NO 
NO 

I t I 
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CHEMICAL RADIUM-226 + 8D Future 

SUBBASIN !EO SUBBASIN WPA SUBBASIN 570 SUBBASIN 5/5 

SEDIMEM 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 

4.44E + 00 2.22E + 00 

1.07E+01 l . l lE+Ol  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

3.76E-05 

3.52E-04 

1.52E-02 

3.18E-06 7.59E-07 

1.41 E-05 1.68E-06 

1.27E-04 2.82E-05 

1.60E-05 

6.72E-05 

5.10E-04 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.99E + 05 1.23E + 05 

3.34E+06 2.06E + 06 

1.70E + 05 

2.78E+06 

1.20E + 05 

2.00E + 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): 

1 A6E-09 

8.97E-06 

3.88E-04 

Annual dis. conta. qt (based on runoff) (9): 1.47E-04 

8.09E-10 

2.75E-06 

2.08E-05 

4.58E-05 

1.47E-10 3.68E-11 

8.29E-07 

7.45E-06 

1.28E-07 

2.14E-06 

1.39E-05 2.14E-06 

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 

7.92E + 00 

1.17E + 01 

8.69E + 01 

3.33E + 02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

2.94E-07 

1 SOE-06 

2.33E-05 

2.10E-04 

1.67E-03 

5.49E-03 

2.47E-06 

2.15E-04 

3.57E-03 

1.07E-06 

1.02E-05 

2.64E-04 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

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): 1.33E-11 1.06E-08 1.30E-10 5.56E-11 

Single storm dissolved contaminant quantity POI (9): 1 ME-08 2.12E-04 1.66E-06 5.80E-07 

Annual dis. conta. qt (based on sediment yield)(g): 2.55E-07 6.97E-04 2.76E-05 1 SOE-05 

Annual dis. conta. qt (based on runoff) (9): 2.69E-07 3.51 E-03 2.76E-05 9.93E-06 

oco73.0 ' Page 3 



CS wI Vr DF RddysRm 
h a u n  assomad D!sre+.wd 1d.l vo*me W o n  C m s b t o  

cmc cm) MaSStQ) of R& IO F8dw stMuan(mpn) 

-0 OWE40 OWEIOO 170E1(15 2WE-01 OWEIOO 

509E-01 OWEM0 WPA OWE- O m h o o  1 rnE*05 
6.25E-01 1.51E-35 rp7ocT 

OSTA7q57DWPA) I I -575 I O.WEIOO 0.00EIOO 1.23€*05 2.11M1 O.WEe0 

W 5 7 0  2.42835 1.JdE-31 1.9SE*05 

Sabm Clsamrpe sullon arararoc 
tctrl In 

418 0 QROVTO 0 0  p p ( R d 5 )  

4.40E-02 O.WEIOO QROVTl 

4.17E-01 O.WEM0 I QSTA75(575) 
9.28M1 4.87E-35 -575 

Sb580 O.WEIOO 0.OoEIOO 4.34E4 I PDAR 1 5.25E-35 l.05E-30 7.06E*05 
-581 O.WEIOO o.me+w 4.49Ea 

-582 0WE*00 OCOE*OO 3 @E105 Z07E-01 OWEIOO 

53.0 QSTAlM(RaU5) 

53.0 1 
V o * m  Tmi V- 

Cmtmed Subbasn L a d w  We~*wd CII..Md WaWadada 
as cons (rrsn) Man@) cmc~myrp) 

Sub 560 OWEIOO OWEIOO OWE- 
WPA U rub570 151E-35 1 M E 4 1  3 7SE-31 
rub575 OWEIOO OWEIOO 000Ee0 

31.0 
18.0 
76.0 

QROU12 

OSTAEE(SSQD1) 

WPMDY 
W A V G )  

3.0 
1960 
109.0 

408.0 
3460.0 

W 560,PDAR. 581 U 582 2.37E-35 1.OSE-30 I 5.4OE-31 

SURFACE WATER MODEL RESULTS: 1 

Cross sadlm 

C C  
D D  
E-E 

Max 

Mu td.1 Mu total 
ds c- m ads cmc in 

P a w s  M W ~ )  P a w s  wmpl*g) 

1511-32 3 75831 
151E-32 3 75E-31 
2 35E-32 5 38E-31 

2 35E-32 5 38E-31 

A q  C m  in Paddy. Rm at GMR (W) 

A q  cons in GMR (W) 

3 77E-33 

3 WE-34 

Mu Cmc in Rddyr R m  d GMR (W) 1 97E-32 
Mu cms lnGMR(W) 2 WE-33 

cmts 
Won 

C D  
D E  
E-F 
SSOD 

Mu Sed Cmc In P R at GMR lrnphp) 

Max Sed Cmc in WR 11 P R Irnphpl 

4 49E-31 

4 72E-32 

U O f M W I .  u ol Inf. WI. % O f h I . w l .  %ollnf.Wwl Mass M u . d u l y  C W  
lraIW-580 horn WPA l r a I w 7 5  lromS.UO loldng nusslolanp 

per c.l (Wl 
6 -570 (9 )  1Wd.Y) 

20.6 25.2 3.UE-32 3.76E-35 2.62E-33 
7.5 11.3 13.9 1.54E-32 1.68E-35 1.44E-33 
0.8 1.4 1 .o 1.1 1.35E-32 1.47E-35 1.49E-33 

49.2 5.16E-31 5.68E-34 2.08E-32 

454.0 

cfas 
secbon 

WRW27) 370.0 
QSTAlWiRW27) 378 0 

I M R W 3 )  378.0 
QSTA12MRcd3) 408.0 

TMil TMal Mass Total Mass 
Mass DIrtnbtted in 8 DIsLnbued m 1 

L0.dng (g) m s  i h l 8 Y )  Ysar (Udq) 

TMal V o l l r r  of R w n  

0asin (cf) 1.1lElO7 
Paddy Run Dnmp 

M s n  DIssdwd scrssnad Cmc m scrnnd s&aaa, CIIuolnd Scmmed C m c m  S a r a a d  

cmc (@) ad in GMA (W) 011 

148E-30 
8 WE-31 
4 6lE-31 

SSOD 185E-29 

C a r  (@I (M m G M A ( 4 )  011 

1.78E-35 
7.09E-36 
5.B2E-36 
2.01 E-34 

SIlbSgo 

WPA 
-570 
sub575 

8.78E-36 
3.ME-38 
2.77E-36 
8.82E-35 

O.WE*00 YES 0 W E 4  YES SUl5.30 
O.WE+W YES 0 WEIOO YES PMR 
2.42E-35 YES 2 511-33 YES -581 
O W E 4  YES O.WE+OO YES - 

TOTAL I 1.91 E-29 2.32E-34 1.15E-34 

YES O.WEIOO 0 0 0 E 4  
5 XE-35 YES 2081-32 
0 WEIW YES OWEIOO 
0 WEIOO YES OWEIW 

YES 
YES 
YES 
YES 

I , 
Page 1 
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CHEMICAL: RUTHENIUMlOG Future 

SUBBASIN .!SO 

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): O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+ 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)@): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 

SUBBASIN WPA 

0.00E+00 

0.00E+00 

O.00E + 00 

1.20E + 05 

2.00E+06 

O.OOE+ 00 

0.00E+00 

O.OOE+ 00 

0.00E+00 

SUBBASIN 570 

6.01E-31 

2 . 6 7 5 3 0  

2.40E-29 

1.99E + 05 

3.34E + 06 

2.42E-35 

1.36E-31 

1 .=E-30 

2.28E-30 

SUBBASIN 575 

2.22E+00 

1.1 1 E + 0 1  

O.00E + 00 

O.00E + 00 

O.OOE + 00 

1.23E + 05 

2.06E+06 

O.00E + 00 

O.00E + 00 

O.00E + 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 

5.1 9E + 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.00E + 00 1.20E-30 O.00E + 00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 9.50E-30 OBOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 3.13E-29 O.00E + 00 O.00E t 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): 7.13E+05 1.17E + 0 7  7.47E+06 6.31E+06 

DISSOLVED : 

O.OOE+OO Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 5.25E-35 0.00E+00 

O.OOE+ 00 Single storm dissolved contaminant quantlty POI @): 0.00E+00 1.05E-30 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 3.46E-30 O.00E + 00 O.WE + 00 

Annual dis. conta. qt (based on ru-noff) (9): O.00E + 00 1.74E-29 0 .00E+00 O.00E + 00 



Ce P a  vr DF CatWysRm 
Da- Dn- Tdi lvo~ura Dydm c O n S u 1 0  Lubon Dschrp 

Conc (mM) Yna(gl ol R d  tcfl F d o r  wbban (m) Ids) 

S@!%O 915E-12 441E-08 170E+05 200E-01 1KiE-12 

1 . 9 9 E a  6.25E-01 3.16E-12 gp70CT 
OSTA7W57WWAl I Sub570 1 5.05E-12 2.85808 

-75 2.29E-12 7.96E-09 1 . 2 3 E 6  2.11E-01 4.82E-13 

st- D0-w 
I d S I  

WPA 305E-12 104E-08 1 M E a  509E-01 155E-12 
53.0 OSTA130lRwtZS) 454.0 

54.0 

OROUTO 00 Iqp(RaF25) 416 0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

Sub580 
PDAR 
Slb581 
Sub582 

1.76E-12 2.17E-09 4.34EM4 4.40E-02 7.TIE-14 OROUT1 
1,lOE-11 2.21E-07 706E-5 9.28E-01 1.ME-11 W575 
8.54E-12 1.09E-07 4.49E+05 4.17E-01 3 .W-12  OSTA7X575) 
5.67E-12 5.90E-08 3.68E+05 2.97E-01 1.W-12 

V o * n *  T a d  vo*lr 
canb*udulbbM . Lo- W W d  Dias0lV.d w w . 6 r  

Dia. Conc. (mg) b a s  Lp) Conc. -PI 

sal 560 9.15812 4.41E-08 2.65E-09 
WPA h subJ70 4.3OE-12 3.BBE-08 I.JOE-09 
d 5 7 5  2.29812 7.96E-09 6.78E-10 
sub 58O.PDAR. 581 I 5 8 2  8.8OE-12 3.90E-07 2.47E-09 

CPC SCREENHC S T R O H R W O  U D  RISK CRITO;(U : 9.49E-10 Id) 

OROUT2 
qpsrAB0 
OSTAEE(SSOD1) 

-PADDY 
OGWAVG) 

C C  
D D  
E-€ 
Max 

1.76E-12 NO 1.76E-W 
1.lOE-11 NO 7.72E-09 
8.54E-12 NO 7.72E-09 
5.67E- 12 NO 5.67E-09 

C D  206 25 2 189E-08 207E-11 1 44E-09 
4 JOE-09 1 JOE-09 D E  7 5  11 3 139 880E-09 964E-12 822E-10 
4 30E-09 130E-09 E-F 0 6  1 4  1 0  1 1  5 18E-09 568E-12 576E-10 
8 73E-09 2 45E-09 SSOD 492 192E-07 2 10E-10 772E-09 
8 73E-09 2 45E-09 TOTAL 2 B E - O i  

NO 
NO 
NO 
NO 

Uul Yrm RNR 

Page 1 

T a l l  Y1.a P I  Ye- 
~ ~ 

Avg. C a c .  n P.ddyr Rm .I OYR (Wl 

Avg. Cmc. n GMR (W) 

1 S3E-09 

16lE-10 

Ilu Cmc. mP+ Rm d UIR (uwl) 

Ilu Cmc. n GMR (W) 

729E-09 

766E-I0 

Told Told m a r  T a d  Y n r  
C r m l  Y1.. ~ r d n 6  m m . 4  n 1 
b a a  Lomp(nl  Months (Wdq) v.w (W*) 

C D  176E-06 2 15E-11 106E-11 
D E  7 95E-07 967E-12 4 77E-12 
E-F 2 23E-07 2 72E-12 134E-12 
S O D  6 68E-06 6 14E-I1 401E-11 

TOTAL 946E-06 115E-10 568E-11 

.S&564 
WPA 
-70 
Sub575 

9.15E-12 NO 147E-09 NO SlrbsBo 
3.05E-12 NO 1.47E-09 NO PDAR 
5.05E-12 NO 147E-09 NO Sub541 
2.29E-12 NO 1.47E-09 NO sub582 



CHEMICAL: STRONTIUM-90 + 1D 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 

9.1 1 E +00 1.07E+01 1.11E+Oi Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.65E-09 8.65E-10 1.57E-09 6.78E-10 

Single storm adsorbed Contaminant quantity PX (g): 2.48E-08 3.64E-09 6.97E-09 1 SOE-09 

2.51 E-08 Annual adsorbed contaminant quantity (9): 1.07E-06 2.76E-08 6.26E-08 

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): 9.1 5E-12 3.05E-12 5.05E-12 2.29E-12 

Single storm dissolvgd contaminant quantity PQi (9): 4.41 E-08 1.04E-08 2.85E-08 7.96E-09 

Annual dis. conta. qt (based on sediment yield)(g): 1.91E-06 7.86E-08 2.56E-07 1.33E-07 

Annual dis. conta. qt (based on runoff) (9): 7.19E-07 1.73E-07 4.77E-07 1.33E-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 +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): 5.59E-10 3.15E-09 2.33E-09 1 S6E-09 

Single storm adsorbed contaminant quantity PX (9): 2.85E-09 2.49E-08 2.02E-07 1.50E-08 

Annual adsorbed contaminant quantity (9): 4.44E-08 8.22E-08 3.36 E-06 3.86E-07 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 7.06E+05 4.49E + 05 3.68E + 05 

7.1 3E + 05 1.17E +07 7.47E + 06 6.31 E + 06 

DISSOLVED : 

e Single storm dissolved contaminant conc.Ce (mg/l): 1.76E-12 1.10E-11 8.54E-12 5.67E-12 

Single storm dissolved contaminant quantity PQi (9): 2.17E-09 2.21 E-07 1 .WE47 5.90E-08 

Annual dis. conta. qt (based on sediment yield)(g): 3.38E-08 7.27E-07 1 .81 E-06 1.52E-06 

Annual dis. conta. qt (based on runoff) (9): 3.56E-08 3.66E-06 1 .81 E46 1.01 E-06 



b.-. 

C I  PQ V, OF C . M Y . R m  
Di8.h.d Di8.h.d TdllVo*.ar Wum Conrdumto 

car.  mwl) Ya.(g) OI Runon cm Fetor  r u b b a i , l M )  

1.25E-05 6.00E-02 1.70E45 2.00E-01 2.49E-06 

1.66E-05 5.64E-02 l . Z O E 4 5  5.WE-01 8.45E-06 
5.94E-05 3.35E-01 1.99E+05 6.25E-01 3.71E-05 

1.72E-04 6.WE-61 1 . 2 3 E a  2.11E-01 3.64E05 

0.00EIOo 0.00EIOo 4.34E- 4.40E-02 0.00EIOo 
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 1.89E-05 
0.00E40 0.00EIOo 3.68E+05 2.97E-01 0.WEIOo 

-0 
WPA 
-570 

-575 

-580 
PDAR 
-581 
-582 

QRm Dmck1ge Ltl lon -* 
(ad (d* ,  

OROUTO 0.0 gp(RW5)  4160 
4540 W70CT 

QSTAIWSI&WPA) 
53.0 OSTAl3OiRaRZSI 

53.0 

OROUTI 31.0 gp(RaRZ7) 370.0 

OSTA75(575) 76.0 
qp575 16.0 OSTAIW1RW7) 378 0 

V d U I W  TOW vo*rr 
colnbind Ollbb&Lo.Dlp. w-d Di8soh.d WeigMaduts. 

Dh. cone. IMI Mas*@) c m r I & g l  

sub560 1.25E-05 6.00E-02 4.26E-05 
WPA 6 sub570 4.33E-05 3.91E-01 1.57E-04 
sub575 1.72E-04 6.00E-01 6.03E-04 

58O.PDAR. 581 6 582 8.75E-05 3.88EIOo 2.93E-04 

3.0 (WRollij ;78; 
196.0 OSTAlZO(Rwt3) 
199.0 

OROUTZ 
*STAB0 
QSTAEE(SSOD1) 

T d d  Vo*n* d RUnm 
WPADDY 406.0 P w R m -  

OGWAVG) 3460.0 BnnIrl) I.llE+O? 

E-E 
Max 

URFACE WAlER Yow REIULTI: 

8 70E-02 2 91E-04 SSOD 492 1 9 1 E W  209E-03 767E-02 
8 70E-02 2 91E-04 TOTAL 2 ZlE+OO 

C C  
m" 

TOTAL 

1 llE-01 121E-04 845E-03 
13 9 1 32E-01 145E-04 1 23E-02 

B.WE+OI 9.85E-04 4 86E-04 

S U S 4  
WPA 
-70 
S&575 

Max. CMC. hP.MY. Ru, 1 GMn (upn) 7.27E-02 DE 1.14E+Ol 
2.32E*00 

yn. conr m- luyl 7.63E-03 I :OD I 6.11E41 

1.25E-05 NO 1.ZSE-02 NO sk6m 
1.66E-05 NO 1.49E-02 NO PDAR 
5.94E-05 NO 1.49E-02 NO -1 
1.72E-04 NO 1.49E-02 NO Sb582 

7.34E-05 3.62E-05 
1.39E-04 6.86E-05 
2.8JE-05 1.39E-05 
7.44E-04 3.67E-04 

CPC SCREWWO TECWElRM.00 RISK CRRERU : 2.18E-04 (m) 

OWE* YES 000E*00 
165E-04 NO 768E-02 
4 53E-05 NO 453E-02 
OWE* YES 0WE+00 

YES 
NO 
NO 
YES 

1 I 
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CHEMICAL: TECHNETIUM-99 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+OO 1.07E t 01 1.1 lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

4.26E-05 

3.99E-04 

1.73E-02 

5.56E-05 

2.34E-04 

1.78E-03 

2.17E-04 

9.66E-04 

8.68E-03 

6.03E-04 

1.34E-03 

2.24E-02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

1.20E+ 05 

2.00E+06 

1.99E t 05 

3.34E t 06 

1.23E +05 

2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.Q (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): 

1.25E-05 

6.00E-02 

2.60E+00 

9.80E-01 

1 ME-05 

5.64E-02 

4.28E-01 

9.41 E-01 

5.94E-05 

3.35E-01 

3.00E + 00 

5.61 E+OO 

1.72E-04 

6.00E-01 

1 .WE +01 

1.00E+01 

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 t 00 

2.26E+01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 

1.17E +01 

8.69E+01 

3.33E t 02 

9.56E + 00 

5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

O.OOE+00 

O.OOE+OO 

O.OOE + 00 

5.57E-04 

4.41 E-03 

1.45E-02 

1.46E-04 

1.26E-02 

2.10E-01 

O.00E + 00 

O.OOE+OO 

O.00E t 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

7.06E t 05 

1.17E t 07 

4.49E +05 

7.47E+06 

3.68E+05 

6.31 E+ 06 

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): 

O.00E + 00 

O.00E t 00 

O.OOE+OO 

O.00E + 00 

1.65E-04 

3.31E+00 

1.09E+01 

5.48E+01 

4.53E-05 

5.76E-01 

9.58E + 00 

9.58E+00 

O.00E + 00 

0.00E+00 
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6 1  

C. PQ V, OF P.64.Rur 
Da.0h.d Dn.0h.d Td.IVo*lm DUm7 C m c d w I o  

Conc (mwl) YarlgI d R d  (a) Fador abbnm(mwl1 

Si18560 484E-09 233E-05 170EW5 ZWE-01 968E-10 

WPA 134E-09 454E-06 120E*05 509E-01 68oE-10 
-570 131E-08 735E-05 199E+05 625E-01 816E-09 

M 7 5  317E-09 1 l lE-05 123EW5 2 l lE-01 6 7OE-10 

OEyIIlL: THORIIIY-230 

DnLtUp. 
i 

Um0n D n w Q 8  I uim 
(0.1 (011 

OROUTO 00 qp(RarC5I 4160 
@70CT 530 OSTAIWRarC51 454 0 
OSTA70(57WVPA) 

53 0 

Sub580 
PDAR 
-581 
Sub582 

3 17E-10 389E-07 434E+04 440E-02 1 BE-11 OROUT1 
887E-08 177E-03 7 0 6 E m  928E-01 823E-08 w575 
504E-09 641E-05 4 4 9 E W  4 17E-01 2 lOE49 OSTA73575) 
934E-10 974E-06 3 68EW5 2 97E-01 2 78E-10 

-FACE WATER Yoon RELUII:  

VDkmc T d d  vo*l. 
Co-d S&bnhLo.ang. WmgUn.d R M m d  W8mMed.d. 

h r  Cmc (mwll U u s  (01 cow. (*PI 

w560 484509 233E-05 813E-04 
WPA h sub570 864E-09 781E-05 155E-03 
sub575 317E-09 111E-05 546E-04 
Sub 580 PDAR 581 h 582 417E-08 185E-03 688E-03 

31.0 wplRant7) 370 0 
378 0 16.0 OSTA100(Rant7) 

76.0 1 
OROUTZ 
e r A 8 0  
QSTAEE(SSOD1) 

@PADDY 
QGWAVG) 

l:gOo zi 
196 0 OSTAIZO(Rout3l 

4060 P . d d y . R u l w  

34600 B M ( W  l l l E 4 7  

1d.I Vdune  d a d  

Paddy. Rur 

Cross subon e0S.I.nr.h 

--Y-M(uom r-Mt-1 

155E-03 
8 64E-06 155E-03 
4 12E-05 6 80E-03 

Max 4 12E-05 6 80E-03 

Avg Conc. 111 Paddy. Run E GMR (Wl 

A r e  Conc. m GMR (uM1 

6.24E-06 

6 55E-07 

25.2 
11.3 
1.4 

SSOD 

2.45E-05 2.68E-08, 1.87E-06 
13.9 1.21E-05 1.33E-08 1.13E-06 
1 .o 1.1 2.17E-05 2.37E-08 2.41E-06 

49.2 9.09E-04 9.96E-07 3.65E-05 

C D  1.55E-03 
yu Conc. in P8ddy. R U I a  GMR IW) I 7.98E-04 

7.37E-00 
Max. cmc. in UIR (upnl 3.61E-06 SSOD 2.92E-02 

3.44E-05 1 1.89E-08 9.JOE-09 
9.72E-09 4.79E-09 
8.98E-09 4.43E-09 
3.55E-07 1.75E-07 

I TOTAL I 322E-02 3 93E-07 194E-07 

YES 192E-06 YES 
YES 1 ME-06 
YES 192E-06 
YES 1.92E-06 YES 

317E-10 YES 317E-07 
887E-08 NO 365E-05 
5ME-09 YES 504E-06 
934E-10 YES 934E-07 

YES 
NO 
YES 
YES 

I I I 
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CHEMICAL: THORIUM-230 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 

1.1 1E+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): 8.13E-04 2.20E-04 2.35E-03 5.46E-04 

1.21 E 4 3  Single storm adsorbed contaminant quantity PXi (9): 7.61E-03 9.26E-04 1 M E - 0 2  

2.02E-02 Annual adsorbed contaminant quantity (9): 3.29E-01 7.03E-03 9.38E-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 + 0 6  2.00E + 06 3.34E+06 2.06E + 06 

DISSOLVED : 

3.17E-09 Single storm dissolved contaminant conc.Ce (mg/l): 4.84E-09 1 N E - 0 9  

Single storm dissolved contaminant quantity PQi (9): 2.33E-05 4.54E-06 7.35E-05 l . l l E - 0 5  

1.31 E-08 

0 Annual dis. conta. qt (based on sediment yield)(g): 1.01 E-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 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 + 0 1  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 PX (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 RUNOR: 

Single storm runoff volume (13): 

, Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 

7.13E+05 1.1 7 E  + 07 

4.49E+ 05 3.68E + 05 

7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.17E-10 8.87E-08 5.04E49 9.34E-10 

Single storm dissolved contaminant quantity PQi (9): 3.89E-07 1 .i7E-03 6.41 E 4 5  9.74E-06 

Annual dis. conta. qt (based on sediment yield)@): 6.WE-06 5.84E-03 1 .07 E 4 3  2.52E-04 

Annual dis. conta. qt (based on runoff) (9): 6.39E-06 2.94E-02 1.07E-03 1.67E-04 
s i  
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cc P O  VI  DF P W R u n  
Dn&d Dn.oh.d l d . 1 V O l n u  DybDn c m b * t o  tluon Dndwge 

conc (@I Ynalf l )  d R W n  (HI F e w  -(@I Id*) 

.S&5W 7 15E-05 344E-01 1 7 0 E a  200E-01 143E-05 

WPA 922E-05 3 13E-01 1 2 0 E 4 5  509E-01 469E-05 QROUTO 0 0  
Sh570 253E-04 I43E+00 199E+05 625E-01 158E-04 rp70CT 530 

(1STA70(57&WA) 
-75 444E-05 155E-01 123EtO5 211E-01 937E-06 530 

01*m hhrpr 

Idll 

qplROUn5) 4160 
QSTAlJO(RoUM) 454 0 

qp(ROUn71 370 0 
QSTAI MXROUn7 I 378 0 I 
W R C W  378 0 
OSTAlM(RouOl 406 0 

W O  
PDAR 
W581 
M 8 2  

3.96E-05 4.86E-02 4.34EKU 4.40E-02 1.74E-06 OROUTl 31.0 
1.16E-03 2.31E41 7.06€+05 9.28E-01 1.07E-03 ~ 5 7 5  16.0 
1.65E-04 2.10EMO 4.49€+05 4.17E-01 6.88E-05 QSTA7Y575) 76.0 
6.61E-05 6.89E-01 3.68E+05 2.97E-01 1.96E-05 

Arg Conc. in P.6dyr Run al tyR (uwl) 

Avg. CMC. in GMU (W) 

8.97E-02 

9.42E-03 

Vo*.l* T U  v- 
C d d  uibbahLo.ding. w w  D)..omd wmul .6 . .  

Dia. Conc. ( m g l  Yor (g) Conc. lmm%gl 

sub 560 7.15E-05 3.44E-01 1.2OEiO1 
WPA L -70 1.93E-04 1.74Em 3.42EiOl 
d 5 7 5  4.44E-05 1.55E-01 7.64E40 
Sh 58O.PDAR. 581 L 582 5.85E-04 2.60E41 9.65EiOl 

YU. C a r  inP- Run 1 UIR (Wl 

Mu. Conc. in WIR (W) 

4.84E-01 

5.08E-02 

aRouTz 3.0 
rpsTA80 196.0 
QSTAEE(SSOD1) 199.0 

*PADDY 006.0 
OGWAVG) 3460.0 

h a s  udmn 

C C  
D D  
E-E 
Max: 

3.55E-04 1.75E-04 
1.76E-04 8 70E-05 
1.33E-04 6.56E-05 
5.05E-03 2.49E-03 

yu. WxI M8X.W Cmu Y d U . r o l  Y d U . l O l  YcfW.vol XdU.ro l  Y n s  Mu.* C ~ M  
Y..mr.k . d L e . n e . k  OM- trm ulbm hm WPA 
r-aYann(uy1 .-aYann(mmw a ulbm (0) Wdwl 

tmnulb575 tmntl.(O ba&g ~ u b h g  prC.l(W 

C D  20.6 25.2 5.1OE-01 5.58E-04 3.88E-02 
1.93E-01 3.42E41 D E  7.5 11.3 13.9 2.44E-01 2.67E-04 2.28E-02 
1.93E-01 3.42E41 E-F 0.6 1.4 1 .o 1.1 3.14E-01 3.44E-04 3.48E-02 
5.8OE-01 9.55E41 SSOD 49.2 1.28E41 1.40E-02 5.13E-01 
5.8OE-01 9.55E41 

TOTAL 1.38E41 

I TOTAL I 469E42  5 72E-03 2 82E-03 

Gred Muml River 

YES 39lE-02 YES SlkI.580 
9.22E-05 YES 3 91E-02 

YES 3 91E-02 
YES 39lE-02 YES -582 

1d.l h a s  Lwdblg P U  v e u  

396E-05 YES 396E-02 
1 16E-03 NO 5 14E-01 
165E-04 YES 165E-01 
661E-05 YES 661E-02 

C D  
D E  
E-F 
SSOD 

YES 
NO 
YES 
YES 

2.92E41 
1.45E41 
1.09EMl 
4.15E42 

I I I I 
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CHEMICAL: THORIUM-232 + 10D Future FT. 
SUBBASIN 560 SUBBASIN WPA SUBBASIN VO SUBBASIN 575 

SEDIMENT IN THE RUNOA: 

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 1.11E+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 (9): 1.12E+02 6.39E + 01 2.03E + 02 1.69E + 01 

2.83E + 02 Annual adsorbed contaminant quantity (9): 4.87E + 03 4.85E + 02 1.82E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.20E + 05 1.99E + 05 1.23E + 05 1.70E + 05 

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 

1.55E-01 Single storm dissolved contaminant quantity PQi (9): 3.44E-01 3.13E-01 1.43E + 00 

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+01 2.59E + 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): 7.27E + 00 1.92E + 02 2.60E+01 1.06E+ 01 

Single storm adsorbed contaminant quantity PXi (9): 3.71E+01 1.52E +03 2.26E +03 1.01 E+ 02 

2.61E+03 Annual adsorbed contaminant quantity (9): 5.77E + 02 5.00E + 03 3.76E + 04 

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.(=e (mg/l): 3.96E-05 1.16E-03 1.65E44 6.61 E-05 

Single storm dissolved contaminant quantity PQi (9): 4.86E-02 2.31E+01 2.1OE + 00 6.89E-01 

1.78E + 01 Annual dis. conta. qt (based on sediment yield)(g): 7.57E-01 7.62E + 01 3.49E+01 

1.18E + 01 Annual dis. conta. qt (based on runoff) (9): 7.99E-01 3.84E + 02 3.49E+01 

UW’8740 Page 3 



cubbnm 

sulw 

WPA 
sub570 

sub575 

Sllb580 
PDAR 
sul5-91 
SA1562 

8.01E-02 4.52EKl2 1.99E+05 6.25E-01 5.01E-02 qp7OCT 

3.47E-03 1.21EKli 1.23E45 2.11E-01 7.32804 
(lSTA70(57CWpA) 

2.66E-03 3.27E+00 4.34304 4.40E-02 1.17E-04 
4.32€+00 8.63EW 7.06€+05 9.28E-01 4.01€+00 
2.25E-01 2.85EKl3 4.49E45 4.17E-01 9.3E-02 
2.58E-03 2.69EKll 3.68E+05 2.97E-01 7.68E04 

C C  
DD 
E-E 
Max 

OROUT1 
e 7 5  
PSTA75(575) 

OROUT2 

OSTAEE(SSOD1) 

*PADDY 
&WAW 

C D  20 6 25 2 1 79EKl2 196E-01 136EKll 
591E41  402E42  D E  7 5  11 3 139  7 8 1 E 4 1  856E-02 7 3 0 E m  
5 91E41 4 02E42 E-F 0 6  1 4  1 0  1 1  9 9 0 E 4 2  109E40  l l O E 4 Z  
1 98E43  157E43  SSOD 492 439E+04 481EKll 1 7 6 E 4 3  
1 98E43  1 5 7 E 4 3  TOTAL 4 51E+04 

454 0 

~~ 

A r g  C w .  m P.ddys Rm d GMR lupn) 2 86E42 

C- D OLlR (Iron) 3OlE41  

Y U L C m u  m P a & y % R r n . L O # ( u y )  lffiEKl3 

YU. C m r  h M  (uy) 174E42  

31.0 
16 0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

~~ ~~ 

1d.I 1d.I Y n s  Told lWns 
b** Y n S  DulnbllNJ m 8 Dulnbued m 1 

%&on L-b) Ymm (fbl6.y) Y." llblday) 

C D  123E+04 15OE-01 7 38E-02 
D E  5 13E43  6 25E-02 3 O8E-02 
E-F 3 mE*04 3 89E-01 192E-01 
S O D  140EtO6 171EKll 8 4 3 E m  

TOTAL 145EM6 1 7 7 E 4 1  8 73E+00 

SURFACE WATER MOOEL RESLLTS: 

4 46E-02 NO 1.32E41 NO 
2 42E-02 NO 1.32E41 NO 
801E-02 NO 1.32E41 NO 
3 47E-03 YES 3 47E- YES 

-0 
POAR 
Sl.tl581 
W 5 8 2  

CPC SCREPWG URIWY 11ot.l) RISK CRITERU : 1.10EKl1 (upn) 

slb560 
WPA 
-70 
-575 

2.66E-03 YES 2.66El00 
4.3ZE40 NO 1.76E+03 
2.25E-01 NO 2.25E42 
2.58E-03 YES 2.58E+00 

YES 
NO 
NO 
YES 
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CHEMICAL: URANIUM (Total) 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+OO 4.44E+OO 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): 8.51E+01 1.52E + 02 5.52E + 02 2.28E+01 

5.07E+01 Single storm adsorbed contaminant quantity PXi (9): 7.97E+02 6.42E + 02 2.45E+03 

8.47E +02 Annual adsorbed contaminant quantity (9): 3.45E+04 4.87E + 03 2.20E+04 

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): 4.46E-02 2.42E-02 8.01 E-02 3.47E-03 

Single storm dissolved contaminant quantity PQi (g): 2.15E+02 8.23E+01 4.52E +02 1.21 E+01 

Annual dis. conta. qt (based on sediment yield)(g): 9.29E+03 6.24E+02 4.06E + 03 2.02E + 02 

Annual dis. conta. qt (based on runoff) (9): 3.51 E+ 03 1.37E +03 7.57E + 03 2.02E + 02 

0 
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 1.1 7E + 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 3.91E+03 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 p49E + 05 3.68E + 05 

7.13E+05 1.1 7E +07 7.47E+06 6.31E+06 

DISSOLVED : 

a Single storm dissolved contaminant conc.Oe (mg/l): 2.66E43 4.32E+OO 2.25E-01 2.58E-03 

Single storm dissolved contaminant quantity Poi (9): 3.27E+ 00 8.63E+04 2.85E+03 2.69E + 01 

Annual dis. conta. qt (based on sediment yield)(g): 5.08E+01 2.84E+05 4.75E+04 6.96E+02 

4.61E+02 Annual dis. conta. qt (based on runoff) (9): 5.36E+01 1.43E+06 4.75E+04 
cL-'c'* a-x -0-e-G I k l G  
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r 

M u  C w  n P a w  Rm a1 GUR 0 4 )  

M u  COK n GUR (4) 

112E-01 

118E-02 

6.25E-01 6.WE-07 I -575 1 304E-07 (.YE43 1.23E45 2.11E-01 I.lM-08 
QSTA7W57CbWPA) 

-570 1.07E46 6.02E-03 I.OQE45 

GD 2 77E-01 3 37E-06 1 ME96 
DE 1 27E-01 I YE46 7 60E-07 
E-F 2 14EIW 2 WE43 126E-05 
SSOD 9 51E+OI 1 lOE-03 5 71E-M 

TOTAL 9 77EIOl 119E-03 5 WE-04 

-0 297E-08 365E-05 4 Y E 4  440E-02 1 ME99 Q R M 1  
PDAR 298E-M 505EIW 7 WE45 826E-01 2 7 6 W  N 7 5  
sub581 781E-06 987E-02 4 49E45 4 17E-01 3 17E-06 QSTA7H575) 

Sub582 129E-07 1YE-03 3 @EM5 297E-01 )=E98 
V o l m  Tmal V o l m  Q R m  

C-d slaaraLoalhO. wsic4lld Darokd welmd.B WSTISO 
Do cm (my) Man@) cms mnC9) OSTAEUSSODO 

s&m 1 3oE-W 871E-03 2WE-03 
WPA 6 &570 7 40E-07 6 W E m  506E.O wPADDY 
&575 3 IyE-07 ( Y E 4 3  2UE-03 QGWAVG) 

53.0 OSTAlM(RD1125I 

u.0 I 454 0 

SURFACE WATER YODEL RESULTS: I 

CC 
D D  
E-E 

7.40E-M 5.WE-03 
7.40E-M 5.WE-03 
1.YE-01 9.22E-02 

M.X 11 YE-01 9.22E-02 

G D  
DE 
E-F 
SSOD 

TOTU 

Tohl U a u  L o a h  PaStmn Enn 1 2 O m  I 

Xollnl vd ULdlId vd 

6 -570 

0 67E-02 7 30E-05 7 40E-03 
492 207EtOO 3XE-03 1 mE-01 

Avo Cmc n P a w  Rm a1 GMR (upll) 

Avp C m  n GUR (W) 

193E-02 

2.02E-03 

No 2 4OE-M No 
No 1 B7E-04 
M) 2 40E-04 
No 2 4OE-04 HO -582 

2.97E98 YES 2.97E-M 
2.98E-04 No 1.20E-01 
7.61E-06 No 7.81E-03 
1.29E-07 No 1.29E-M 

YES 
No 
No 
No 
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CHEMICAL URANIUM-234 Future 

SUBBASIN WPA SUBBASIN 510 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 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.00E-03 

1.87E-02 

8.12E-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): 

1.39E-06 

6.71E-03 

2.90E-01 

l.lOE-O1 

1.24E-03 

5.22E-03 

3.96E-02 

1.2OE+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-0 1 

2.22E+00 

l . l lE+Ol 

2.53E-03 

5.61 E-03 

9.37E-02 

1.23E + 05 

2.06E + 06 

3.84E-07 

1.34E-03 

2.24E-02 

2.24E-02 

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 + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.09E-04 2.03E-01 6.78E-03 7.90E-04 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOR: 

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) (e): 

1.06E-03 1.61E+00 5.90E-01 7.56E-03 

1.95E-01 1.66E-02 5.30E+00 9.81 E+OO 

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 

2.97E-08 

3.65E-05 

2.98E-04 

5.95E + 00 

7.61 E-06 

9.67E-02 

1.29E-07 

1.34E-03 

5.68E-04 1.96E+01 1.61 E+OO 3.47E-02 

5.99E-04 9.86E+01 1.61E+OO 2.30E-02 

000724 Page 3 



-570 

Sib575 

C. ?Q V I  Df P.d6y.Ru, 
Dn.oh.d -d TddVohmu R*bm cOrr.dUl0 - Dachror 

CMC (InM) yar(fl) d R& (m Factor u&basm (W) Ids1 

298E-04 144E- 170E+05 200E-01 596E-05 

arm Dn-w 
(d.1 

5.97E-06 7.33E-03 4.34€+04 4.40E-02 2.63E-07 
5.22E-02 1.04EW 7.ffiE+05 9.28E-01 4.64E-02 
2.05E-03 2.61EM1 4.49E+05 4.17E-01 8.55E-04 
1.40E-05 l.46E-01 3.68EM5 2.97E-01 4.17E46 

1 WE44 6 47E-01 120E+05 509E-01 969E-05 
327E-04 164EM0 1 9 9 E G  625E-01 2MEOb 

123E-04 429E-01 123EM5 21lE-01 26oE45 

sib580 
PDAR 
Sub581 
Sib582 

Dk. C O K  

2.98E-04 1.44E+W 
WPA b rub570 2.76E-04 2.49E- 

1.23E-04 4.29E-01 
Sub 580.PDAR. 581 6 582 2.41E-02 1.07E+O3 

OROUTO 
@7KT 
QSTA7OI57MNpAI 

VoLlp. 
W - h  
cmr ~laalllfl) 

5.61M1 
1 .86E+W 
8.12E-01 
1.78E+O1 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

OROUT1 

OSTA75(575) 
, e 7 5  

spCRoUn5l 416.0 
OSTAIJO(Rwl251 454.0 

gp(Rwl27) 370.C 
OSTAlWRwl27l 378.0 

406.0 
3460.0 

378.0 

199.0 

'QROUTZ 
i @ T W  
OSTAEE(SSOD1) 

low v o * m  d R v l d l  
P . d d y . l l u , ~  

l.llEM7 
@PADDY 
QGWAVG) 

Cross wdiDn 

C C  
DD 
E-E 
Max 

yu. teal Mu. md ~ r a ~  notw.~oL YdW.VOL YdW.Vol  YdW.Vol Mnr u u . y  c p  
= e w . b 7  .dL~w.h &Clion Iran- (mm W A  hWnSlb575 hWnCu10 lIm.w p I C . l l U g n  

,aarMtWI raarM(mpnr1 L -570 (41 im16yi 

C D  20.6 25.2 9.24E-01 1.OlE-OJ 7.04E-02 
2.76E-01 1.86E#O D E  7.5 11.3 13.9 4.49501 4.92E44 4.19E-02 
2.76E-01 1.86EM E- F 0.6 1.4 1 .o 1.1 1.18EMl 1.29E-02 1.31EM0 
2.37EMl 1.76EM1 SSOD 49.2 5.26EM2 5.76E-01 2.11E101 
2.37EMl 1.76EM1 TOTAL 5.39EM2 

I 

GRI( MIanli RNrr T d l  Y n s  LDldnp pn veu 

A v p  Conc. in P a d m  Run .I CMR (W) 

A v p  CMC. in CMR (d) 

3.41EMO 

3.59E-01 

Max. Cmc. h P- Run .I UllR (Uy) 

Max. c m r  in CMR (ua/lJ 

1.98EM1 

2.08E+00 

T d l  l o l l  y a s  T d d  Y n r  
D i n m a d  in 1 Em.. Mass m . d  in 6 

t.&m L a f l ( 4 )  -1 (Ibldq) v.u (Wday) 

C D  7.06EM1 8.59E-04 4.24E-04 
DE 3.43EMl 4.1 BE-04 2.ffiE-04 
E-F 3.79EM2 4.62E-03 2.28E-03 
SSOD 1.68E+04 2.ME-01 1.OlE-01 

TOTAL 1 7 3 E a  2.11 E 4 1  1.04E-01 

SUI580 
POAR 
Sub581 
-82 

Subbnin Dnsohrd Screened Cmc. n S c m n d  S u b b ~ n  

CQY. (mpn) Qd n GNA (I@) hl 

597E46 YES 597E-03 
5 22E-02 NO 211EM1 
2 05E-03 NO 205E100 
140E-05 YES 14OE-02 

Dis.ohed S c n r r d  C w . n  SC- 

Car Impn) hl inuu(vpll) hl 

YES 
NO 
NO 
YES 

S&!X4 
WPA 
W 5 7 0  
-75 
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2.98E-04 NO 7.25E-02 YES 
1.90E-04 NO 7.25E-02 YES 
3.27E-04 NO 7.25E-02 YES 
1.23E-04 YES 7.25E-02 YES 
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CHEMICAL: URANIUM-235/236 Future 

SUBBASIN WPA 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 

1.01E+02 

2.22E +00 

1.1 1E+Ol 

4.21E+00 

9.1 1 E + 00 

4.44E + 00 

1.07E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed Contaminant quantity (9): 

5.61 E61 

5.25E+00 

2.27E + 02 

1.20E+00 

5.05E+ 00 

3.83E+01 

2.26E + 00 

1.00E+01 

9.00E+01 

8.12E-01 

1.80E +00 

3.01 E + 01 

SURFACE WATER RUNOA: 

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): 

2.98E-04 

1.44E+00 

6.21E+01 

2.34E+Ol 

1 ME-04 

6.47E-01 

4.91 E+ 00 

1.08E+01 

3.27E-04 -. 

1.84E+00 

1.66E + 01 

3.09E +01 

1.23E-04 

7.18E + 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): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (9): 

4.20E-02 

2.14E-01 

3.33E + 00 

3.80E+01 

3.01 E + 02 

9.92E+02 

2.34E + 00 

2.03E + 02 

3.38E + 03 

8.61 E-02 

8.23E-01 

2.13E+01 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.1 3E + 05 

7.06E + 05 

1 . 1 7E + 07 

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): 

5.97EU6 

7.33E-03 

1.14E-01 

1.20E-01 

5.22E-02 

1.04E+03 

3.44E+03 

1.73E+04 

2.05E-03 

2.61 E+01 

4.34E + 02 

4.34E+02 

3.78E + 00 

2.51E+00 
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C. Pai V I  DF P d d y . R m  
uM.ri, 0tssow.d QisWed TOtdVohmIe Dylion C a n c u t 0  

sub560 6.05E-02 2.91EM2 1 . 7 0 E a  2.00E-01 1.21E-02 

WPA 6.54E-02 2.UE+02 1.20E105 5.WE-01 3.33E-02 
sub570 9.25E-02 5.21E42 1 . 9 9 E a  6.25E-01 5.78E-02 

CMC. (rnpll) ua.(P)  dRmdI(d) F ~ O I  w ( l W V  

.%I1575 3.31E-03 1.15EM1 1.23E4-5 2.11E-01 6.99- 

sub580 7.61E-04 9.35E-01 4.34EW4 4.40E-02 3.3.5E05 
PDAR 6.44E100 1 . 2 9 E a  7.06E+05-. 9.28E-01 5.97E- 
-581 1.47E-01 1.87E+03 4.49EW 4.17E-01 6.13E-02 
SA582 3.27E-03 3.41E+01 3.6-3E+G5 2.97E-01 9.72E-04 

Vohmt TMd V d m e  
canb.ud 6ubbublLcudhls we+#lt.d Dissohed weimed.dr. 

Dh. cons. (mpnl Mass@) CmrImWllP) 

-560 6.05E-02 2.91E102 1 .91Em 
WPA 6 sb570 8.23E-02 7.43E102 5.53E+02 
sub575 3.31E-03 1.15Et01 2.18E41 
Sub 580,PDAR. 581 6 582 2.94E+00 1 . 3 1 E a  2.WE43 

-FACE WATER Yooa REo(ILTI: I 

- Dischuge Bllmn Dnchlrge 
(as) IC(*: 

QROUTO 0.0 gp(ROutZ5l 416.0 
454.0 cp70CT 

QSIA7q57CLWPA) 
53.0 QSTA13OfRwt25l 

53.0 

OROUT1 31.0 pp(RwtZ71 370 0 

QSTA7Y575) 76.0 
( ~ 5 7 5  160 QSTA100(R&7l 378 0 

QROUT2 3.0 gp(RoulJ) 378 0 
cpSTA80 196.0 QSTAIZO(Rwt3) 406.0 
QSTAEE(SSOD1) 199.0 

T d d  Vo*n* Or RuwU 
qpPADDY 4060 P a d W R m U  

W A V G )  3460.0 anmld) 1.1 1 E 4 7  

G C  8.23E+01 5.53E+02 
D D  8.23E41 5.53E42 
E-E 2.90E43 1.98E43 
M a :  2.90E43 1.98E43 

G D  
D E  
E-F 
S O D  

Ars C w .  in P.ddy. R m  .I UIR (Wl 

A v s  Cmc. in wB1 (W) 

4.19E42 

4.40E41 

Max. CMC. m Pad* R m  .I UIR (W) 

Ya C m .  h UIR (W) 

2 42E-3 

2.54E102 

1.69EW4 
6.98E+03 
4.67E44 
2.05E106 

Y d M  101 

L -570 

247E42  271E-01 188E+01 
107Ei02 118E-01 100E41  
145E+03 159E+00 161E+02 

SSOD 492 642EtO4 704E+01 258E103 

2.05E-01 1.01 E-01 
8.5OE-02 4.19E-02 
5.69E-01 Z.BOE-01 
2.50E+01 1.23E41 

TOTAL I 2 . 1 3 E a  2.59E4l 1.28E+Ol 

NO 1.82E+01 NO 
NO 1.82E+01 
NO l.BZE+Ol 
NO 3.31E*M) NO W 2  

7.61E-M NO 7.61E-01 
6ME- NO 2.58E+03 
147E-01 NO 1.47E+02 
3.27E-03 NO 3.27E400 

NO 
NO 
NO 
NO 
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CHEMICAL: URANIUM-238 + 2D 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 

1.01E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PX (9): 

Annual adsorbed contaminant quantity (g): 

1.91E+02 

1.79E+03 

7.73E + 04 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

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): 

Annual dis. conta. qt (based on runoff) (9): 

6.05E-02 

2.91 E+02 

1.26E+04 

4.76€+03 

SUBBASIN WPA 

4.21E+OO 

9.1 1 E+ 00 

4.12E+ 02 

1.73E+03 

1.32E + 04 

1.20E + 05 

2.00E+06 

6.54E-02 

2.22E + 02 

1.69E + 03 

3.70E + 03 

SUBBASIN 570 SUBBASIN -5 

4.44E+00 2.22E + 00 

1.07E + 01 l . l lE+Ol  

6.37E+02 2.18E +01 

2.83E+03 4.84E+01 

2.54E+04 8.09E + 02 

1.99E+05 1.23E + 05 

3.34E+06 2.06E + 06 

9.25E-02 3.31 E-03 

5.21 E + 02 

4.68E + 03 

8.74E + 03 1.93E + 02 

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+01 

ADSORBED: 

2.01 E+01 Single storm adsorbed contaminant conc. Cs(mg/kg): 5.35E+00 4.28E+03 2.29E + 02 

1.92E + 02 Single storm adsorbed contaminant quantity PX (9): 2.73E+01 3.39E+04 1.99E+04 

Annual adsorbed contaminant quantity (9): 4.25E +02 1.12E + 05 3.31 E +05 4.96E+03 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

DISSOLVED : 

3.27E-03 ' 0 Single storm dissolved contaminant conc.(=e (mg/l): 7.61 E-04 6.44E+OO 1.47E-01 

Single storm dissolved Contaminant quantity PQi (g): 9.35E-01 1.2!3E+05 1.87E+m 3.41E+01 

Annual dis. conta. qt (based on sediment yield)(g): 1.46E+01 4.24E + 05 3.1 1E+04 8.81 E + 02 

Annual dis. conta. qt (based on runoff) (9): 1.54E+01 2.13E +06 3.11E+04 5.84E+02 
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R 

1.82E-01 2.24E+02 4.34EKI4 4.40E-02 8.03E-03 
2.82E-01 5.63E+03 7.06E45 9.28E-01 2.61E-01 
2.52E-01 3.2OE+03 4.49E+05 4.17E-01 1.05E-01 
2.38E-01 2.48E+03 3.64E+05 2.97E-01 7.07E-02 

-nil 

slbs64 
WPA 
-70 

-575 

51b580 
PDAR 
sub581 
stb5e.2 

QROUTI 
W575 
QSTA75(575) 

2.36E-01 1.14E+03 1.70E45 Z.OOE-01 4.72E-02 

2.10E-01 7.13E+02 1.20Ei05 5.09E-01 1.07E-01 QROUTO 
2.47E-01 1.39E-3 1.99E45 625E-01 1.55E-01 w7OCT 

2.36E-01 8.22E+02 1.23E45 2.11E-01 4.98E-02 
l 2 S T A 7 W 7 ~ w P A l  

V o * n *  Totd vo*l. 
Wdghtrd 0nsoh.d W.wI1rdd. .  

Da COIX (myll Y n s ( g 1  C a r l a Y a l  
Combbnd . ( l b b m  LoadlnW 

sub560 236E-01 114E-3 103- 
WPA h -570 233E-01 2 1 1 E 4 3  105E104 
&575 236E-01 822E-2 105E404 
W 580 PDAR 581 8.582 26OE-01 1 1 5 E a  109EKI4 

QROUTZ 3 0  qp(RuK3) 378 0 

PSTA€qSODl) 199 0 
lpSTA8O 1960 QSTA120(RmA3I 406 0 

Totd Vo*n* c4 R W  
*PADDY 4060 P*RmnR..up. 

Q G W A V G )  34600 B.mId) 1 llE+07 

370.C 31.0 qp(RDUn71 
160  QSTAlOWROUa7l 378 0 
76.0 I 

Crar 
secbon 

C D  
D E  
E-F 
SSOO 

TOTAL 

YOIW VOL Y d W  I O L  Y d W v o L  Y o ( M V d  Yn. M8I.W C m u  
Irmll.(lbw horn WPA hIn.( lb575 tmLUlO mas- p r d l u p n l  

rub570 la1 Wdyl 

765E42  838E-01 5E.E-1 20 6 25 2 
4 37E102 4 79E-01 4 09E-1 7 5  11 3 139 

0 6  1 4  1 0  1 1  171E+02 188E-01 190E101 
492 567E-3 622E-0 228E102 

7 05E+03 

s u f r .  w*u comntntpm 

C C  
D D  
E-E 
Max 

233E+02 105E-4 
233E+02 105E- 
2 60E+02 1 09E-4 
260E+02 109E+O4 

Mu. Cow. in Paddy Run d GMR (Wl 

Max. Cory. in WIR Wll 

2.17E+02 

2.28E+01 

Cm.1 
&ctm 

G O  
D E  
E-F 
S O D  

TOTAL 

CPC SCREENNG 

TC4d lotd Ynr 101.1 U n r  
Y n s  Dntnbu.d n 8 Rdnbu.d n 1 

Loadma@) M h s  (Wday) v*o 1Wd.V) 

5 73E404 6 98E-01 3 44E-01 
3 49EKI4 4 25E-01 2 10E-01 
7 87E-3 9 58EM 4 73E-02 
204E+05 2 48E- 1 2 2 E m  

304Et05 3 70E*00 183E*00 

l.lOE404 (us41 UWWUY RISK CRllERU : 

W560 
WPA 
Sib570 
W 5 7 5  

2.36E-01 YES 6 53E+01 YES Sh580 
2.1 OE-0 1 YES 6.53E-1 
2.47E-01 YES 6.53E-I 
2.36E-01 YES 6.53E+01 YES Sh582 

1 8ZE-01 YES 1.82E+02 
2.82E-01 YES 2.28E+02 
2.52E-01 YES 2.28E102 
2.38E-01 YES Z.ZBE+OZ 

YES 
YES 
YES 
YES 

1 I 
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Sub560 
WPA 
W 5 7 0  

Sub575 

W 5 8 0  
PDAR 
Sa581 
sub582 

9.97E-04 4.80E100 1.70E+05 2.WE-01 1.99E-04 

1.91E-03 6.49E40 1.20E+05 5.09E-01 9.72504 QROUTO 
1.25E-03 7.OZE40 1.99€+05 6.25E-01 7.79E-04 (p70CT 

1.OZE-04 3.57E-01 1.23€+05 2.11E-01 2.16E-05 

9.59E-05 1.18E-01 4.34€+04 4.4OE-02 4.22E06 OROUT1 
6.78E-04 1.36E101 7.06€+05 9.28E-01 6.29E-04 -575 
1.12E-03 1.43E+O1 4.49E+05 4.17E-01 4.69E-04 QSTA73575) 
l.10E-04 1.15E40 3.68E+05 2.97E-01 3.27HH 

aSTAIWS7&WPA) 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

- 

qplRouf251 416.C 
QSTAl30fRaR25l 454 0 

qplRaR27) 370 0 
QSTAlWfROU1271 378 0 

wRoul31 378 0 
QSTA1X)~RoulJ) 406.0 

I 
V O b W  1d.l vo*.r 

Comblmd SubbnhLMdinp Weighted Dk.ohed W d g N a d d .  
Dh. c a c .  (mpn) M n s  (E) Cmc. (WE) 

sub560 9.97E-04 4.aoE+Oo 7.22E40 
WPA & sub570 1.50E-03 1.35E+O1 l . l IE+OI 
sub575 1.02E-04 3.57E-01 7 .60M1 
sub 58O.PDAR. 581 & 582 6.56E-04 2.91E+OI 4.57El00 

P.ddy. Run 

OROUTZ 
@TAB0 
QSTAEE(SSOD1) 

*PADDY 
QGWAVG) 

C r a S  U s ( h  
P - r Y u g l l i  P-wNnl-wni 

150E100 111E+01 
150E40  1 11E-1 
15OE100 l l l E + 0 1  

Max 15OE40 111E+Ol 

OR.( yvrr Rn*r 

Arg. Cmc. m Paddy. R m  al Ow (UM) 

Arp C a c .  m GMR (UM) 

152E-01 

160E-02 

YU. CMC. h P.d6y. R m  d GMR (W) 

YU. conc. n UIR (I@) 

125EMO 

131E-01 

cross 
t.clio" 

1d.l 1d.I Mn. 1d.l Ynr  
M n r  DinDI*ed m 6 b r t w e d  n 

Loadmp (01 Months (Wdy) v.ar (Wdq) i: I 2.91E+O2 
1.23E+OZ 
2.43E+Ol 

SSOD 4 69E+02 

TOTAL 

3.55E-03 1.75E-03 
1.50E-03 7.41E-04 
2.95E-04 1.46E-04 
5.71E-03 2.82E-03 

908E+02 1 11 E-02 5 45E-03 

SIbbna, h S d v e d  s m r n d  Conc. m C c m m d  Dubbum Dsscdwed Sc- C m c . n  Scrnrmd 

C w .  I*) W n WU (u@J 011 C m .  ImYJ W hWU("wl) W 

959E-05 YES 9.59E-02 
678E-04 YES 5.76E-01 
l.lZE-03 YES 5.76E-01 
1.10E-04 YES l.IOE-01 

-560 
WPA 
SB570 
-75 

YES 
YES 
YES 
YES 

997E-04 YES 3.26E-01 YES SUI580 
191E-03 NO 3 26E-01 YES PDAR 
1.25E-03 YES 3.26E-01 YES -1 
1.02E-04 YES 1.02E-01 YES -582 

I I I I 
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E. *Q V I  DF PddysRm - Dnrmd b.omd TotdVolm* D*mn C a ~ b I o  &dm h r c h . r p c  
Cmc 1 4 )  Y n y g )  of R v p n  (dl F r ( ~ v  akbmlmpn)  Id.) 

sub560 196E-03 941EMO 170E+C5 2WE-01 391E-04 

WPA 107E-03 365EMO 120E-5 509E-01 546E-04 OROUTO 00 
-570 39lE-03 221E+01 199E-5 625E-01 245E-03 qp7OCT 53 0 

QSTA70(57&WPAI 
W 7 5  114E-03 397E+00 123E+05 211E-01 241EQ4 530 

BlDn DncNpr 
( d S l  

Op(Rmt251 416 0 
OSTAlXiRaR25) 454 0 

31.0 
16.0 
76.0 

3.0 
196 0 
199.0 

406.0 
3460 0 

sub580 
PDAR 
sub581 
m 5 8 2  

1.02E-03 1.26EW 4.34E+04 4.40E-02 4.51E-05 OROUTI 
1.76E-03 3.52E+01 7.ffiE45 9.28E-01 1.64E-03 e 7 5  
1.58E-03 Z.OIE41 4.49E+C5 4.17E-01 6.58E-04 OSTA7Y575) 
1.59E-03 1.65E+01 3.68E+05 2.97E-01 4.71E-04 

Avg. Conc. in Paddy¶ Run .I GMR (UM) 

A v p  Cow. in UUI (Wn) 

3.57E-01 

3.75E-02 

Vo*nr Told V o h u  
-d S&bnhLo.dinp. W W m d  DiU0k.d wIiphtld.br 

Dis. CMC. (mpn) W n S ( p )  CDnrIrqng) 

m560 1.96E-03 9.41E*00 1.13E+0l 
WPA b d 5 7 0  2.85E-03 2.57E41 1.75E41 
s(lb575 1.14E-03 3.97E+00 6 .77Em 
sub 580,PDAR. 581 h 582 1.65E-03 7.31E*01 9.23E+OO 

pD(RWt27) 370 0 
OSTAIOOfRmt27) 378 0 

WRaN) 378 0 
OSTAl2o(RaNl 406.0 

OROUTZ 
SpsTASo 
PSTAEE(SSODl1 

*PADDY 
T A V G )  

~ 

Crma 
&cbon 

C D  
D E  
E-F 
SSOD 

5.63E42 
2.87E42 
5.91€+01 

SSOD 1 .%Em3 

Y d M r o l  X d W  rol XdW..oL Y d W v o l  Mass Nn.- Cpna 

h o m w o  hom W A  f m m s l M 7 5  homP8aO halmg m u . ~  p r d l u p n )  
19) lW4.Y) L W 7 0  

20 6 25 2 842EMO 9ZZE-03 641E-01 
7 5  11 3 13 9 4 1 6 E W  456E-03 389E-01 
0 6  1 4  1 0  1 1  126E+00 1 .%E-03 140E-01 

492 3 5 9 E 4 l  394E-02 144E- 

6.86E-03 3.38E-03 
3.5OE-03 1.72E-03 
7.19E-04 3.55E-04 
1.58E-02 7.BOE-03 

C C  
D D  
E- E 
Max 

TOTAL I 221E43  2.69E-02 133E-02 

2 8 5 E W  175E+01 
2 8 5 E W  175E+01 
285E+00 175E+01 
2 85E-0 1 75E+01 

CPC SCREENING 

-560 
WPA 
-570 
-75 

196E-03 NO 661E-01 NO Slt'580 
107E-03 NO 6 61E-01 NO PDAR 
391E-03 NO 6 61E-01 NO Sub581 
114E-03 NO 661E-01 NO -582 

1.02E-03 NO 102EMO 
NO 144EtOO 1.76E-03 
NO 1 4 4 E W  1.58E-03 

1.59E-03 NO 144EMO 

NO 
NO 
NO 
NO 

I I 
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FT -- 

C. pal Vr OF PddysRv, 
Ds.omd nudwd TOtrlVo*n* D*uon c O K & l e l O  Stdmn Dnclwpc 

C-. (mpl) Y n S ( p )  d Runon (6) F.nw W l m p l l )  ( d s )  

sub560 389E-05 187E-01 170E+05 2WE-01 777E-06 
WPA 177E-05 603E-02 120E+05 509E-01 9oJE-06 QROUTO 0 0  

530  sub570 391E-05 220E-01 199E+05 625E-01 2 4 4 W  w70CT 

BERYLLIUM SCMUIO: mTmnn STORWATER CQmOLS PADDYS R I M  BASN C m  

' FUU. 

StllDn D n C W *  

(dII 

w(RaR251 4160 
454 0 OSTA130fRaR251 

53.0 

31.0 
16.0 
76.0 

w(Rwf27I 370 0 
QSTAlOWRaR271 378.0 

I -75 I 3.74E-05 1.3OE-01 1.23E+05 2.11E-01 7.90E-06 

W 8 0  
PDAR 
SA581 
SA582 

1.46E-05 1.79E-02 4 .34Em 4.40802 641E-07 QROUTI 
3.95805 7.91E-01 7.06EM5 9.28E-01 3.67E-05 w575 
3.61E-05 4.59E-01 4 . 4 9 E a  4.17E-01 1.51E-05 OSTA75(575) 
3.91E-05 4.07E-01 3.68E+05 2.97E-01 1.16E-05 

D D  3.1 OE52 1.23E+00 
E- E /377E-02 1.37E+00 
Max: 3.77E-02 1.37E+00 

Vo*.m Toad Vo*nr  
COmbi*d -Loldinp. w*.d Dhsoh.d W w h  

Dir. Conc. (mpn) Y n s ( g I  CQlC (mpnfl) 

sub560 3.89E-05 1.87E-01 1.46€+00 
WPA h ab570  3.10E-05 2.80E-01 1.23E+W 
ab575 3.74E-05 1.3OE-01 1 .44Em 
sub 580,PDAR. 581 L 582 3.78E-05 1.67E+00 1.37E+00 

QROUTZ 3.0 WR&! 378.0 

QSTAEE(SSOD1) 199.0 
wSTA80 196.0 QSTAlM(RoU131 406.0 

TOW Vo*.m o f  R d  
*PADDY 406.0 PddysRmIhauoe 

OGWAVG) 3460.0 snin(d) 1.1 1E-7 

W.d w River 

Swim W d r  C o m n b d o r n  

Paddys R v ,  

Toad M n s  L o h p  P n  Ye= I 

L o h p t o t h .  on* Y M M S  

Told Mus Loldko PSI am E v e d  ( 2 d.*. 

A l p  Conc. k Padays Run .! GMR I@) 

A v p  Cmc. k WIR (upl) 

7.23E-03 

7.59E-04 

YU Cmc. in P+ Run d GMR Iu@) 

Mu Conc. k GMR (@I 

3 14E-02 

3.3OE-03 

c4vs. 
autm 

C D  
DE 
E-F 
SSOD 

ndw.wL norw VOL n o f n r o l  n d n r o i  ~ 1 . s  un.d.wv cm 
homsdI5SQ hom W A  homsd1575 homnw l o h p  p n c d t t u o n ~  

Sub570 (9) wdyt 

20 6 25 2 109E-01 lZOE-04 832  
7 5  11 3 13 9 6 JBE-02 7 WE-05 5 97E-03 
0 6  1 4  IO 1 1  248E-02 271E-05 275E-03 

492 824E-01 903E-04 331E-02 

1.06E-04 5.24E-05 
6.53E-05 3.ZE-05 
1.42E-05 7.01E-06 
3.66E-04 1 AOE-04 

C D  
D E  
E-F 
SSOD 

TOTAL I 4.53E+01 5.52E-04 2.72E-04 

8.72300 
5.36Em 
1.17E40 
J.OOE+01 

Subbnn 

NO 9 47E-03 NO W 5 8 0  
NO 9 47E-03 
NO 9 47E-03 
NO 9 47E-03 NO -582 

Dnrohed S c n m d  Conc. n S c r m d  Subbarn Dnrdved Screened Conc.m S u n n e d  

146E-05 NO 146E-02 
3 95E-05 NO 331E-02 
361E-05 NO 331E-02 
39lE-05 NO 33iE-02 

c w .  (mpn) CM n GMA (-1 hl 

NO 
NO 
NO 
NO 

conc. (mpll) CM ncur(ugn) hl 



SUWM 

w56n 
WPA 
-570 

Sb575 

SUI580 
PDAR 
slb581 
-582 

Ce w V I  DF P1601.Rm 
h&.d D n . o m d  TddVohne  W * a  C a r b l o  tllron Dprhrp 

conc (mpn) Ya.(g) o f  Runon (m F M o r  d a m  lmpn) Id*) 

2 90E-03 1 40EM1 170EM5 2OOE-01 580E-04 
120E*05 509E-01 1ME-03 QROUTO 00  204E-03 6 9 5 E m  

2 87E-03 1 62EM1 1 9 9 E a  625E-01 179E-03 -7KT 530 
QST170(57&WP1) 

300E-03 l M E M l  123EM5 2l lE-01 6 3 3 3 4  530 

sl l*n -w 
(0.1 

qpfRcutZ5l 4160 
454 0 QSTAl30lRDUO5i 

2.12E-03 2.61EMO 4.34E44 4.40E-02 9.33E-05 
6.19E-03 1.24EM2 7.06E*05 9.28E-01 5.75E-03 
3.50E-03 4.45EM1 4 .49Em 4.17E-01 1.46E-03 
2.39E-03 2.49EMl 3.68E*05 2.97E-01 7.09E-04 

QROUTI 
-575 
QSTA7Y575) 

199.0 I 

310 
160 
76.0 

M a e .  w a u  c - i  

qp(RO027) 370 0 
QSTAlWRoUn7) 378 @ 

256E*00 882EM1 
256EM0 882EM1 
439E+00 141EM2 

Max 439E+00 141EM2 

Orel( Lhm Rover 

Crms 
sedmn 

C D  
DE 
E-F 
SSOD 

TOTAL 

~ 

Avg. Conc. m P a w  Run d GMR IUM) 

A v s  Conr n GMR (I@) 

7 74E-01 

8 13E-02 

1d.l Told Y a r  Told UP. 

Lo.ang(e) Ilon(ln (Wday) v a n  (Ibldy) 

6 74EM2 821E-03 4 05E-03 
4 ZIEMZ 5 12E-03 2 53E-03 
I l3EIOZ 138E-03 6 79E-04 
3 3 1 E W  4 OJE-02 199E-02 

4 5 2 E 4 3  5 50E-02 271E-02 

y a s  0W-d n 6 -ad n 1 

Ikr. CMC. m P* nun .L Gm (ugn) 3.66E+00 

yu. conc. in Gm 3.85E-01 

~ 

C r a r  Y d b d  101 YdW.voL ndw.voL nduvol YPS uu.d.rv cpna 
sulmn h a - s o  ha WPA f r o m a 7 5  hOlnrUI0 k . d n g  MI.- p r ~ l u p n l  

L -570 (I) W d W )  

C D  20 6 25 2 8 70E+00 9 53E-03 6 63E-01 
11 3 13 9 5 IlE- 5WE-03 477E-01 DE 7 5  

E-F 06  1 4  1 0  1 I 267EM0 292E-03 296E-01 
SSOD 492 964EM1 106E-01 387E+00 

Told Y a s  LMdmg Rr ve- 

CPC SCREENING 

slb560 
WPA 
sub570 
w 5 7 5  

2 SUE- YES 7 55E-01 YES -580 
2 04E-03 YES 7 55E-01 
2 87E-03 YES 7 55E-01 
3 WE43 YES 7 55E-01 YES 

2.12E-03 YES 2.12E+00 
6.19E-03 YES 387E*00 
3.50E-03 YES 3.50E44 
2.39E-03 YES 2.39EM0 

YES 
YES 
YES 
YES 
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SLRFACE WATER YODEL NPUTS Inasmator DCW D n C  sr2m 104 

CS PO Vr DF C .ddy .Rm 
tubbarn h s o h d  Lhssohd TMdVohrn wbon C m d w t o  Stmon Dnchrgr Stdmn D l S C I W p c  

conc (M) Mns(g) d RwmW (a) Factor u a b M ( m p n )  Ids1 (CW 

-0 155E-01 747E+02 170E+05 ZWE-01 3 l lE-02 

WPA 153E-01 521E+02 1 XIE+OS 509E-01 781E-02 QROUTO 0 0  qp(RaR25) 4160 
Sllb570 1 4OE-01 7 89E-2 199E+05 625E-01 675E-02 qp70CT 53 0 QSTAl3WRou725) 454 0 

QSTAIMS7O.WPA) 
SW575 146501  510E+02 123E+05 211E-01 309E-02 530 

C C  
D D  
E-E 
Max 

W580 1.37E-01 1.69E+02 4.34E#4 4.4OE-02 6.05E-03 QROUTl 31 .O 
PDAR 1.52E-01 3.04E+03 7.06EM5 9.28E-01 1.41E-01 qp575 16.0 
-81 1.64E-01 2.09E43 4.49E+05 4.17E-01 6.86E-02 QSTA73575) 76.0 
sIlbs8Z 1.64E-01 1.71€+03 3.68E+05 2.97801 4.87E-02 

vohne TOW vo*n* QROUTZ 3.0 
Crmbind  subbaul L- w-ed DiS.omd weimmd.dr .VSTABo 196.0 

Dir c w .  (mpn) M n r  (9) conc. (-9) QSTAEE(SSOD1) 199.0 

scm 560 1.55E-01 7.47E+O2 1.35E+O1 
WPA h -70 1.45E-01 1.31E43 1.3OE+O1 -PADDY 406.0 

SUb 58O.PDAR. 581 6 582 1.58E-01 7,01E+03 1.33E+01 
d 5 7 5  1.46E-01 5.10E+02 l.JOE+Ol QGWAVG) 3460.0 

145E+02 1 JOE41 D E  7 5  11 3 13 9 275EM2 3OiE-01 257E+0l 
145E+02 1 JOE401 E-F 0 6  1 4  1 0  1 1  105E+02 115E-01 117E+01 
158E+02 133E+01 SSOD 492  345E-3 378E*00 139EW2 
158E+02 133E-1 

TOTAL 4 31E+03 

URFACE WATER Yooa RESULTS 

Wed Murr Rwer 

WRaR27) 370 0 
QSTAlOWRaR27l 378 0 

@ R d l  378 0 
406 0 QSTAlZOIRoUW) 

Totd Mass Lo- Pn Vem 

Arg C a c .  n P d d p  Run d GMR (UM) 3 05E101 

3X)E+0O A v g  C m .  m OUR l@) 

Max. C m .  n Pddys Run d WIR (upn) 

Max. c m .  n OYR (upn) 

132EM2 

138EMJl 

Total Total Mass Total Mass 
C,C..* Mn. m 8 m u d  n 1 
sectton Loadng(g1 Months (Ibldy) v..r (Wb.Y) 

C D  3 69E-4 4 49E-01 2 21E-01 
D E  2 2 2 E a  2 7OE-01 133E-01 
E-F 4 9 1 E 4 3  5 97E-02 2 95E-02 
SSOD 126E*05 153E*OO 7 55E-01 

TOTAL 190E+05 2 31E-0 114E*00 

CPC SCREENING BORON RlSU C R m R U  : 3.3OE42 (@) 

subbnm 

-560 
WPA 
-570 
W 5 7 5  

Dn.ol"d bcm-d cmc n screened Subbnn Dnsohrd 6-d C a c . n  Scmer*d 

cone. (mwll Ou m WU (Upnl oul conc (mpn) Ou nWU(u@) Ou 

155E-01 YES 4 1ZEM1 YES -580 137E-01 YES 137EM2 YES 
l53E-01 YES 4 1ZEMl YES POAR 15ZE-01 YES 139E+02 YES 
140E-01 YES 4 12E+01 YES SIB581 164E-01 YES 139E42  YES 
146E-01 YES 4 12EMl YES -582 164E-01 YES 139E42  YES 



C I  PQ V I  DF p.d4.nm 
&&b- R..oh.d Dn.hmd lo ( . lVo*nr  - C m c . d u I o  91- Dnchrpr 

conc. (m) Yn.(gl  c4 R u m n  (a) FYtor (nWl) (d5) 

sub560 192E-M 923E-01 17OEM5 2WE-01 384E-05 

WPA 204E-04 694E-01 120E+05 509E-01 104E-04 OROUTO 00 
-570 352E-04 198E+00 199E+05 625E-01 220E-04 qp70CT 53 0 

QSTA7WQMNPA) 
S M 7 5  390E-05 136E-01 1 23E-5 2 11E-01 8 23E46 530 

l I r n  rnrcruw 
ld*l 

pplRwQ51 416 0 
QSTA130(Ran25) 454 0 

OROUT1 
-575 
QSTA73575) 

sub580 
PDAR 
sIlb581 
sub582 

QROUTZ 
@STAB0 
QSTAEE(SSOD1) 

qrPADDY 
QGWAVG) 

820E-05 101E-01 434E+04 440E-02 36tE-06 
313E-04 626EM0 706E+05 928E-01 29lE-04 
550E-05 699E-01 449E+05 4 17E-01 229E-05 
544E-05 566E-01 3 68E45 2 97E-01 1 61E-05 

310 
160 
76 0 

Op(Ran271 370 0 
QSTAlOO(RoUni1 3 i 6  0 

Vo*n* TCid 
Combrvd trmbasm L o ~ p .  Wnghlwd D u s h d  

hr.conc (rn) M n S ( 9 )  

sub 560 192E-04 923E-01 
WPA h sub570 296E-04 268E+00 
d 5 7 5  390Eds 136E-01 

580 PDAR 581 h 582 172E-04 763E+00 

V& 
W m s d . d r  
c O n r ( 0 w k g )  

2 7 8 E m  
4 5 0 E m  
578E-01 
2 4 4 E 4  

6 93E-04 3 42E-04 
3 M E 4 4  15tE-04 
6 79E-05 3 35E-05 

Pulr. w*u c a c n m a  

CPC SCREENING cuwllul R I W  CRmRlPl: 1.8OE+00 (upn) 

L O a & a t O a * O n *  rwlsliln 

YES 6.48E-02 YES sub580 
YES 6.48E-02 
YES 6.48E-02 
YES 3.90E-02 YES sub582 

C C  2 96E-01 4 50E-0 
D O  2 96E-01 4 50E+00 
E-E 2 96E-01 4 50E+00 
Max 2 96E-01 4 50E+00 

Qm.I Mmd River 

Avg. Conc n Paddy% R m  I UIR Iuwll 

Avp. CMC. El OWR (Ug)  

3 61 E-02 

380E-03 

8.20E-05 YES @..ME-02 
3.13E-04 YES 1.5lE-01 
5.50E-05 YES 5.50E-02 
5.44E-05 YES 5.44E-02 

G O  206 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  1 1  128E-01 141E-04 142E-02 
SSOD 492 375E*00 411E-03 151E-01 

TOTAL 5 1 4 E m  

T a d  Mns P a  Y e n  

ldd Tad Y n s  T a d  N u *  
Cmr. Mn* DnMbuednO bstmU.d n 1 

sectton Loadmg(g) wnnlh ( I b / d . l )  v.s (R3Id.l) 

YES 
YES 
YES 
YES 

Mu. Cow. in P.ddyr R m  I CMR I@) 

YU. C a c .  h CllR (W) 

2.47E-01 

2.60E-02 

I I I 

Page 1 

G O  5.69E-1 
D E  2.51E+01 
E-F 5 .57Em 
SSOD 1.25E+02 1.52E-03 7.52E-04 

TOTAL 2.13E+02 2.59E-03 1.28E-03 



SCDURK): WllWOUl STORMWATER CONTROLS CADDYS R W  BASN MWU: CHROMIUM 

F I M  

SURFACE WATER YODEL N M S :  ImartlDna DCW m e .  Y3@JQ4 10 1 

C. P a  Vr DF P.ddy.Rm 
S m  Dnsobad Dhsolvad T u d V o * n u  Wuion cO(IL&Jw10 hrcharg. aam hschargs 

cons. ( 4 1  Y p S ( p )  ol R d  (d) F m w  Ubb.mlmwl1 Ids) (CIS1 

St660 4.16504 2.00E+00 1.70€+05 2.00E-OI 8.31E-05 

WPA 2.97E-04 1.01E+00 1.20EM5 5.09E-01 1.51E-04 OROUTO 0.0 @R&5) 416 0 
a 5 7 0  3.60E-04 2.03E+OO 1.99€+05 6.25E-01 2.25E-04 qp7OCT 53.0 QSTAlJO(RoUQ5I 454 c 

aSTA7W570WPA) 
sub575 3.02E-04 l.OSE+OO 1.23E+05 2.1lE-01 6.37E-05 53.0 

C C  
D D  
E-E 
Max 

M O  2.38E-04 2.92E-01 4.34E+04 4.40E-02 1.05E-05 
PDAR 7.32E-04 1.48E+01 7.06E+05 9.28E-01 6.80E-04 
-581 3.85E-04 4.90€+00 4.49E+05 4.17E-01 1.61E-04 
sub582 3.32E-04 3.46€+00 3.68EM5 2.97E-01 9.85E-05 

V o * m  T U d  V o * m  

Dk. conc. Impn) vDIs(g1 Conc.(mQQgl 
C-d ' -  W*pn.d Dk.0h.d Wdghtad.d.. 

sub 560 4.16E-04 2.00EIOO 1.8 lEMl  
WPA 6 sih570 3.36E-04 3.04EMO 1.52EMl 
suI575 3.02E-04 1.05E+00 1.34EM1 
sub 580,PDAR. 581 6 582 5.25E-04 2.33EMl 2.22EMl 

3 36E-01 152EM1 
3 36E-01 152EM1 
5 22E-01 221EM1 
5 22E-01 221EM1 

OROUT1 

OSTA7y575) 
@75 

OROUTZ 
(pSTAB0 
OSTAEE(SSOD1) 

qpPADDY 
(X jWAVG)  

C D  
D E  
E-F 
SSOD 

TOTAL 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

20 6 25 2 1 18ElOO 129E-03 8 97E-02 
7 5  11 3 13 9 6 39E-01 7 OlE-04 5 98E-02 
0 6  1 4  10 1 1 321E-01 352E-04 357E-02 

492  115E*01 126E-02 4M)E-01 

136EM1 

SURFACE WATER W D E L  RESULTS: I 

Cross 
S.SUOn 

Told Told v D I s  Told Uasr 
vDIs 0nukU.d h 6 hrtfibuad n I 

Loodlng LPI ymm (Wday) v.OI (Blday) 

9.37EM1 
5.24EM1 
1.38EM1 

SSOD 3.98EMZ 

1.14E-03 5.63E-04 
6.38E-04 3.15E-04 
1.69E-04 8.31E-05 
4.84E-03 2.39E-03 

YES 9.81E-02 YES SUB80 
YES 9.81E-02 
YES 9.81E-02 
YES 9.81E-02 YES w582 

2.38E-04 YES 2.38E-01 
7.32E-04 YES 4.60E-01 
3.85E-04 YES 3.85E-01 
3.32E-04 YES 3.32E-01 

YES 
YES 
YES 
YES 

Page 1 



C. CQ Vr DF C . d d * . R u n  
&bb.m h.0lv.d b.0lv.d T m d v o * n u  DyDm ~ a r d r t o  S u m  DOSMP. 

cmc (WI MESS@) d R w l l  (a) Fmor uUush(indlI lctr) 

-0 168E-03 808E100 170EM5 2WE-01 336E-04 

WPA 120E-03 407E- 120E45  509E-01 610E-04 OROUTO 00  
sub570 146E-03 82OE*w 1 9 9 E 4 5  625E-01 909E-04 W7OCT 53 0 

QSTA7W57DWPA) 
-75 122E-03 4 2 4 E m  123E*Q5 2 llE-01 257E-W 53 0 

Slrn -e 
I s h ,  

@RartZ51 416C 
OSTAlWRwtZSI 454 c 

w(RwtZ7l 370 0 
OSTAlCO(RoU127) 378 c 

qp(Rah?l 378 0 
QSTAl20(R&) 406 0 

-0 
PDAR 
W 5 8 1  
sub582 

C C  
D D  
E-E 
M a :  

9.WE-04 1.18E+OD 4.34€+00 4.40E-02 4.PE-W OROUTl 31.0 
2.96E-03 5.91EMl 7.06E45 9.28E-01 2.74E-03 e 7 5  16.0 
1.55E-03 1.98E41 4.49E45 4.17E-01 6.48E-04 QSTA75(575) 76.0 
1.34E-03 1.4OEM1 3.68EM5 2.97E-01 3.98E-04 

1.36E- 1.52€+00 
136EM0 1.52€+00 
2 11El00 2.20E+00 
2.1 (E100 2.20EMO 

V o l n w  Tow V- 
C a n b i r d  S u b b n h L o ~  W w e d  Din0Iv.d W w e d d r  

Dh. cone. (my) Y m 1 e )  Cmc.(mgngl 

S U  560 1.68E-03 8.OBE+OO 1.80€+00 
WPA & sub570 1.36E-03 1.23E41 1 . 5 2 E a  
sub575 1.PE-03 4.24El00 1 . 3 4 E a  
Sb 580.PDAR. 581 & 582 2.12E-03 9.40E41 2.21E100 

1 4  
SSOD 

QROUTZ 3.0 
WSTA80 196.0 
OSTAEE(SSOD1) 199.0 

WPADDY 406.0 
OGMA(AVG) 3460.0 

4 76EM0 5 21E-03 3 62E-01 
13 9 258EMO 283E-03 241E-01 
1 0  1 1  130E+00 142E-03 144E-01 

4 9 2  4 6 3 E 4 1  507E-02 186EM0 

Avg. Cmc. in Paddy% R v l  1 U I R  (144) 

Avo Conc. in O Y R  (W) 

Yar. Cmc. in Paddm Run 5 U I R  (u#l) 
N ~ L  Car. in U I R  (w) 

3.77E-01 

3.96E-02 

1.76E- 
1.85E-01 

l.&OE+00 

1.93E-01 

Max. Sed  Cmc. m P.R. d GMR Imghp) 

Mar. Sed. Cmc. m GMR a P.R. (-0) 

TOTAL I 5.49E-1 

T W d  Mass Lomlmg Per Vela 

T o w  h a s  Tmd mass 
h.Cnbued in 6 Dntribud in t 
. .  

TW.l 
cnm. MESS 
semm LDadaP (9) Months (lbfdayl v.ar (W*) 

C D  3.78EM2 4.61E-03 2.27E-03 
D E  2.12EM2 2.58E-03 1.27E-03 
E-F 5.59EM1 6.81E-00 3.36E-04 
SSOD 161E103 1 .%E42 9.64503 

TOTAL 2.25EM3 2.74E-02 1.35E-02 

SIlb560 
WPA 
sub570 
-575 

Dk.0lv.d Sunned C m L  in S u e e n e d -  D b s o l v d  Scr- C-.n snrrwd 
cone. (nyyl) Qa h GYI (I@) ou Cmc. (m@l ou mtYA(ugn) oa 

1.68E-03 YES 3.96E-01 YES SLl580 9.60E-04 YES 9.WE-01 YES 
1.20E-03 YES 3 96E-01 YES POAR 2.96E-03 YES 1.86El00 YES 
1.46E-03 YES 3.96E-01 YES SAY581 1.55E-03 YES 1.55EMO YES 
1.22E-03 YES 3.96E-01 YES SUI582 1.34E-03 YES l.UE+OO YES 



P I w n R u t s r a r r  QIEYCIL: COPPER tcMuK): WllWOUl STORYYATR CONTROLS 

FUln 

Cc PO V I  OF P.ddy.Rm 
UMOn R.roh.d h&.d  Td . IVo*m WLla, Conr&nlo 

SA560 503E-03 242E+01 170E+05 2OOE-01 101E-03 

WPA 450E-03 153E+01 120E+05 509E-01 229E-03 
Sub570 585E-03 330E+01 I 99E+05 6 25E-01 3 66E-03 

Sub575 355E-03 124E+01 1 2 3 E m  2 11E-01 749E-04 

cmc. (my) MISS@) o( R m M  (rn F a o r  ubbasmcr4nr 
U.ba Dnchrpt Ulrn D n C n r p t  

(dr) (d.! 

QROUTO 0 0  mROUL?5l 416C 
454 c qp70CT 

QSTAlO(S1OWPA) 
530 QSTA13WRaX25) 

530 

Sb5.50 
PDAR 
-581 
Sub582 

31 0 
16 0 
76 0 

3 0  
196 0 
199 0 

406 0 
3460 0 

- 

3.63E-03 4.46E- 4.34EM4 4.40E-02 1.60E-04 QROUTI 
1.61E-02 3.22E+02 7.06€+05 9.28E-01 1.5oE-02 -575 
2.29E-02 2.91€+02 4.49E+05 4.17E-01 9.55E-03 QSTA75(575) 
5.47E-03 5.70E41 3.68EM5 2.97E-01 1.63E-03 

V o * m  Told V& 
C-d S&b.MLo.dingl W W . d  Dhsdvmd Wd#Mmdds. 

Di.. Conc. (MI Yn. $1 c a c .  (mp) 

SIlb 560 5.03E-03 2.42€+01 1.82EM1 
WPA 6 -70 5.34E-03 4.82€+01 2.OZEMl 
&75 3.55E-03 1.24€+01 1.32E+01 
W 580,PDAR. 581 a 582 1.52E-02 6.75EN2 5.31E+01 

C D  1.26E+03 
Mu. Conc. in Paddys Run d tMR (Upn) 1.26E+01 1 E; I 6.84EM2 

3.17E+02 
Yn. Cmc. in OYR (Wl 1.32E40 SSOD 1.12E104 

QROUTZ 
@TWO 
QSTAEE(SSODI1 

*PADDY . 

QGWAVG) 

1.53E-02 7.55E-03 
8.33E-03 4.1 (E-03 
3.86E-03 1.90E-03 
I.36E-01 6.70E-02 

Crors UStlM 

C C  
D D  
€-E 
Max 

~ ~ ~~~ ~ ~ ~ ~~ 

yu. mal Era. no(n~ol  Y d W  w l  x o t n . ~ ~ ~  ~o(n.rol Ynr y u d r ) v  c p ~  

..66y.ww ..66y.wnWw 8 -510 (0) Ilbldnll 
t m n a s n  hornam F-C. d l i c -  h a.r.IY.h Sutmn tram -YO tram WPA 

C D  20 6 25 2 171E101 188E-02 131E 
534E- 202E+Ol D E  7 5  11 3 13 9 899E+00 985E-03 840E-01 
5 3 4 E r n  202E+01 E-F 0 6  1 4  1 0  1 1  837E+00 917E-03 93OE-01 
151E+01 5 26E-1 SSOD 492 33ZE+02 364E-01 133E+01 
151EMl  5 26E+01 

TOTAL 3 67E+02 

YES 1 4 0 E m  YES Sb580 
YES 140Et00 
YES 1 4 0 E W  
YES 14OE40 YES SIlb582 

Gnd W River 

A r g  Conc. m Pad+ Run It UIR (WJ 

Aug Conc m UIR (upn) 

2 4 2 E m  

2 54E-01 

3.63E-03 YES 3.63E*OO 
1.61E-02 YES 1.34E+01 
2.29E-02 YES 1.34E41 
5.47503 YES 5.47EW 

Tm.1 mass ~omimg PN v e r  

101.1 Told Y n r  101.1 Y n r  
C,O*. Yn. hrtdba#.d in 6 DntnbUsd n 1 
E c R m  L o h g  (9) Months (Wday) Y e a  (Ibldy) 

YES 
YES 
YES 
YES 

I TOTAL 

, 
Page 1 

134E44  163E-01 8 05E-02 

000738 

tubb- Dnsotred Screened Conc. n S c m n d  m b -  Dnr0Iv.d Sr-d Conc.n S c r l m d  



E. Pal V I  DF P-Rm 
~UMM m.h.d h.0h.d ToldVo*rm Wlm C a r d u o t o  Ulm h.clnrge 

Cons (mpll) Ya.(pl d R u m l l  (a) FY1C.r sIhbnn(ltm) (d*)  

U560 104E-01 498E+02 1 70E+05 2 WE-01 2 07E-02 

WPA 679E-02 231EM2 120E+05 509E-01 346E-02 OROUTO 0 0  
530 sub570 824E-02 IME-Z  199E45  625E-01 515E42 w70CT 

a 5 7 5  723E-02 252E+02 123E+05 Zl lE-01 152E-02 53 0 
OSlAIW57&WQA) 

H l o n  h . m r p t  
( d S l  

qp~ROUQ5) 4160 
454 0 OSTA130(RaR25l 

1.04E-01 4.98E+02 3.80E-02 
7.70E-02 6.95€+02 1 2.93E-02 lDI'ADDY 
7.23E-02 2.52€+02 2.72E-02 QGWAVG) 
1.39E-01 6.17E43 4.80E-02 

!3bsBo 
PDAR 
sub581 
-582 

r 

533E-02 656E-1 434E+04 440E-02 235E-03 OROUTl 
13SE-01 275E-3 706E+05 928E41 128E-01 qp575 
188E-01 2 3 9 E 4 3  4 49E+05 4 17E-01 7 85E-02 OSTA73575) 
921E-02 960E+02 368E105 297E-01 274E-M 

~ 

SWFACE WATER MODEL REWLTS: 

V O b W  Told vollmr 
Combmod U a b n m L O m o l  w w m i  Dnaohed W c W n d . 6 r  

h. cons. Inan1 Ya. (9) conc. -9) 

M U .  W 1 I  c- 1 

OROUTZ 
@TnSO 
9STAEE(SY)Dl) 

cross uctlon 

G C  
D D  
E-E 
Max 

25.2 
11.3 

E- F 1.4 
SSOD 

yU.W yU.W 

d L c i . h  . d L c a t c k  
P . d a y M ( u y l  P.day ru l l -wa l  

7 70E-1 2 93E-02 
7 70E+01 2 93E-02 
138E+02 478E-02 
1 38E+02 4 78E-02 

2.78E+02 3.04E-01 2.12EUJl 
13.9 1.51E42 1.65E-01 1.4lE+Ol 
1 .o 1.1 8.31€+01 9.11E-02 9.23E+00 

49.2 3.04Ei03 3.33E*OO l.ZZE*Ol 

TOTAL 3 55E+03 

C,OS* 
sectlm 

G O  
D E  
E-F 
SSOD 

TOTAL 

Page 1 

Told Told Y a r  Told Mu. 
Ynl hr lnbUdh6  D n f i b u o d h l  

Lo&ng(p) M d l n  (ardsy) v.- (mid.yi 

2 2 7 E a  Z 76E-01 136E-01 
1 2 6 E a  154E-01 7 57E-02 
3 55E- 4 3ZE-02 2 13E-02 
106E*05 1 29E+00 6 36E-01 

145E-5 1 7 6 E 4  8 69E-01 

wbnn mlohed sorrnd Cow. m 8Cna.J 

Conc. (MI ou m UU (upll) W 

SthXQ 104E-01 NO 2 32E+01 YES 
WPA 679E-02 YES 2 32E-1 YES 
-570 824E-02 NO 2 32E101 YES 
sub575 723E-02 YES 2 32E+01 YES 

- Dn.h.d Lunrrd C o n s n  LClnrrd 

Conc. (npn) 011 hUU(W) W 

SltI580 533E-02 YES 533E+0l YES 
PDAR 1 %E-01 NO lZ2E+02 NO 
W 5 8 1  1 88E-01 NO l Z E * 0 2  NO 
-582 921E-02 NO 921EiO1 NO 



-.u, 

M O  
WPA 
-70 

sub575 

SIlbSBo 
PDAR 
SlM8 1 
-582 

C. ?ai Vr DF C.d6y.Rm 
Dns0h.d Dn.0h.d Tat.lVO*n* Dydm C o n C . h * l O  ulba D8schrp. 

c-. (e) YnYS) ol Rwmff (di F e w  -(MI (as) 

6.66E-04 3.21E4O 1.70E45 2.WE-01 1.33E-04 

2.56E-04 8.69E-01 1.20E45 5.09E-01 1.3OE-04 QROUTO 0.0 
2.71E-04 1.53E+00 1.99E45 6.25E-01 1.69EoO cp70CT 53.0 

OSTA7W57&WPA) 
2.45E-04 8.54E-01 1.23E45 2.11E-01 5.18E-05 53.0 

5.76E-04 7.oBE-01 4.34E44 4.40E-02 2.54E-05 QROUTI 31.0 
1.05E-03 2.09E41 7.ffiE4-3' 9.28E-01 9.71E-04 ~ ~ 5 7 5  16.0 
2.03E-02 2.58E42 4.49E4-3 4.17E-01 8.45E43 QSTA7Y575) 76.0 
2.79E-04 2 .91Em 3.68E45 2.97E-01 8.28E-05 

SIUOn D n C & L p t  

ld.1 

WRart25) 416@ 
QSTA13qRoUa51 454 0 

WRuK?il 370 0 
QSTAI~Rar t271  378 0 

Vo*nu  latd Vo*.a 
ConWnd UlMuhLeadbbgs Wdghtmd h.soh.d WebUadmds. 

Dh ConC. (IWll Y n s  (0 )  CMC. ( I n m O )  

Sub 560 666E-04 321E+00 5 7 9 E 4 1  
WPA b -570 265E-04 2 4 0 E m  2 3 9 E 4 1  
sl&575 2 45E-04 8 %E-01 2 18E41 
Sub 580 PDAR 581 & 582 635E-03 282E+02 522E+02 

QROUTZ r R c u l 3 1  
IPsTbao 1960 QSTAIZMRoUU) 
OSTAE~SSODI) 

WPADDY 4060 PaddwRm-ge 
QGWAVG) 34600 B M ( C ( 1  1 l lE+07 

T d d  VOLnw ol R u a n  

Cross section 

C C  
D D  
E-E 
MBX 

CPC SCREWNO LElD RISK CRROPU : 1.50E*00 (upn) 

yu. w y.rw cross YolWVoL Xo(W vd. YafW.roL Y o l W v d  Y a s  Mu.*  CQN 
0 L c . n c . h  . d t e l l c . h !  t e a m  hln M O  fmm W A  frans&575 f r n P . ) O  kudtng nn8.k.dnp P ' C . l l W l  
~-M(w) -uwM(~&) U 5 7 0  10) IWdayI 

C D  20 6 25 2 126E+00 139E-03 964E- 
2 65E-01 2 39EMI D E  7 5  I 1  3 13 9 6 30E-01 6 90E-04 5 89E-02 
2 65E-01 2 39EM1 E- F 0 6  1 4  I O  I 1  317E+00 347E-03 352E-01 
627E+00 5 14E+02 SSOD 492 139E+02 152E-01 558E+00 
627E+00 514E+02 TOTAL 144€+02 

sLtl5w 
WPA 
Sub570 
-75 

Q r r l  llunl R N N  

6.66E-04 YES 1.02E-01 YES 
2.56E-04 YES 1.02E-01 
2.71E-04 YES 1.02E-01 
2.45E-04 YES 1.OZE-01 YES Sub58? 

Tatd ylm ro.ano C U  vear 

5.76E-04 YES 5.76E-01 
1.05E-03 YES 1.05E+00 
2.03E-02 NO 5.58E+00 
2.79E-04 YES 2.79E-01 

Yn. C w .  in P.d6y. R m  l Uw IW) 

yu cms. in GMR (W) 

5.24€+00 

5.5OE-01 

YES 
YES 
NO 
YES 

C D  1.24E42 1.51E-03 7.43E-04 
D E  5.98E-I 7.29E-04 3.59E-04 
E-F I . f f iE42 1.28E-03 6.34E-04 
SSOD 4.48Ea3 5.45E-02 2.69E-02 

TOTAL , 477E+03 5.81 E-02 2.86E-02 

Page 1 
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c(0IIlL: YAGNESlUY 

C I  P a  V, DF PadOy8Rlm 
SIAlbnh r*.somd Dis.hed T O l d V O M  D*.ion canc.dIIto ttimn Dnhrw 

cmc. (my) Mas.@) 4 R m d !  (cf) F a l W  smbnh(lnaJl) (d.1 

-560 2.32E+02 1.12E106 1.70E105 2.WE-01 4.64ElOl 
WPA 7.72E+01 2.62E105 l.ZUE405 5.09E-01 3.9JHol OROUTO 0.0 
-70 l.JJE+OZ 7 . 4 9 E a  1.99E105 6.25E-01 8 .31W1 qp7OCT 53.0 

sub575 1.69E+02 5.88E+05 1.23E405 2.11E-01 3.56EM1 53.0 

W580 6.01EMI 7.39E- 4.34E- 4.40E-02 2 .64Em OROUTl 31.0 
PDAR 2.25E42 4.49E106 7.06Et05 9.28E-01 2.08EM2 ap575 16.0 

76.0 -81 2.57E102 3.27E66 4.49E105 4.17E-01 1.07Ho2 QSTA75(575) 
W582 1.37E102 1.43E106 3.68E405 2.97E-01 4.06EM1 

OsTA7W57&W'AJ 

Vo*nu TOW V W  OROUT2 3.0 
Combbud tuWninL- wei#med uiu0Iv.d W e i d l t a d h  PpSTABO 196.0 

M. Cmc. IlnaJll Mass IO) c w .  l+O) QSTAEE(SSOD1) 199.0 

s& 560 2.32E+02 1.12E106 3.02H04 
W A  6 sub570 l.lZE+02 1.01Ei06 1.53EKI4 qpPADDY 4060 
Slb575 1,69E+02 5.88E405 2.25-4 QGWAVG) 3460.0 
Sub 58O.PDAR. 581 6 582 2.09E+02 9.26Ei06 2.62EW 

L1.Lm D.-w 
lcfai 

pp(R&5) 4160 
QSTA13O(R&5) 4540 

~ f R & 7 )  370 0 
OSTAlWlRoUn7) 378 0 

q p ( R ~ t 3 J  378.0 
OSTAlZO(R~3) 406.0 

TOW V O M  d R d  

P a d 6 p R l m D r m p .  
nnm(d) 1.1 (EM7 

M F A C E  WATER MOOEL RESlATI: 

C C  
DD 
E-E 
Max 

G D  20 6 25 2 485E105 531E+02 370E404 
1 12E+05 153E-4 D E  7 5  11 3 13 9 2 80E105 3 07E+02 2 61E-4 
1 12E-5 153E+04 E-F 0 6  1 4  1 0  1 1  129EW5 141E+02 143E- 
2 07E-5 2 61E*04 SSOD 492 455E106 499E+03 183E405 
207E405 261EM4 

TOTAL 5 4 5 E 6  

4.SOE+07 
YU. C m .  h P n W p  R m  d GUR (uwl) 173E405 1 LF I 2.60E+07 

5 . 8 5 E G  
YU. Cmc. h ClR (m) 182E104 SSOD 1.59E*08 

w #m R m r  

5.47EUJ2 2.70E42 
3.16E402 1.56E42 
7.12E101 3.51Et01 
1.93EM3 9.53E42 

T d d  Mass Loaim9 P" v.aI 

I TOTAL I 2.35E108 2 87E-3 1 4 1 E 4 3  

Slb560 2.3ZE+02 NO 4 22E~J4  NO 
WPA 772E*01 NO 4 22E- 
m 5 7 0  l.JJE*OZ NO 4 22E- 
slrb575 1.69E+02 NO 4.22E+04 NO 

6.01E+01 NO 601E101 
2.25EM2 NO 1 8 3 E a  
2.57E102 NO 1.83E405 
1.37E+02 NO 1.37E405 

NO 
NO 
NO 
NO 

Page 1 
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4 WlllWUf S T o I L l w A ~  COWROLS P A D W 8 R W M  C)(ELIIcU. MANGANESE 

FUUC 

C C  
D D  
E-E 
Max 

Subbash 

1 40E-2 7 53E+02 D E  7 5  11 3 13 9 315E102 345E-01 294EM1 
1 40E-2 7 53E+02 E-F 0 6  1 4  1 0  1 1  170E42  187E-01 1 8 9 E 4 l  
2 ME-2 142E43  SSOD 492 625E+03 6 8 5 E 4 0  251E42  
2 84E+02 142E+03 TOTAL 7 21E+03 

w 5 6 0  

WPA 
-570 

w 5 7 5  

-580 
PDAR 
516581 
-582 

Gnl  Mom River 

Arg Conc m Pwd- Run .I CMR (I@) 

Avg Conc. m GMR (upn) 

4 95E+01 

5 20E+00 

SURFACE WATER YODa H I :  I r m D p n W  ocw Oat. 5nYo1 I9 )r 

cc PQ Vr DF PaddysRm 
Dissolved D i s r o h d  lotdVo*.nr DIlion Conc.h*to nilon mrmirpc 1 I l l o n  Cncnupr 

Conc. (W) Mn.(p) ol R M  Id) FW(w aab&(W) lcttl (as1 
1.63E-01 7.85E+02 1.70E105 2.OOE-01 3.26E-02 
1.61E-01 5.49EMZ 1.20E45 5.09E-01 8.ZE-02 OROUTO 0.0 qp(RaR25i 416.0 

454.0 1.27E-01 7.17E42 1.99E+05 6.25E-01 7.95E-02 qp7OCl 53.0 OSTA13O(RaR251 
~ST170(5?&WA) 

Z.34E-01 8.14EMZ 1.23E#5 2.11E-01 4.93E02 53.0 

T d l l  Mnr LoiQng Pu Y e u  

1d.l Told Mm Told Mar. 
Cross Mas. Dntrbudn6 -sed m 1 

scnm Loadmp Io) M h s  (Wdy) Y e 0  (W*) 

7.76E-02 9.54E41 4.34E104 4.40E-02 3.41E-03 OROUT1 
1.92E-01 3.84E43 7.06EM5 9.28E-01 1.78E-01 V575 
5.87E-01 7.47E+03 4.49E+05 4.17E-01 2.45E-01 OSTA73575) 
1.24E-0 1 1.3OE43 3.68E+05 2.97E-01 3.69E-02 

I V& TOW 1 v o l r r  OROUT2 

31.0 qp(RoutZ7l 370.0 

76.0 
16.0 QSTAlWRoUn71 3i8.F 1 
3.0 I(D(RarW1 378.0 

Canbcnd S u b b n n L o m l m ~ .  w w d  ~ n 0 h . d  W n p n d . d r  qpsTAso 1960 OSTAIZO(RoU131 406 0 
Dn C m .  (f@l Mnstn)  Conc ( M o l  OSTAEE(SSOD1) 199 0 

sllb 560 163E-01 7 8 5 E 4 2  850EM2 Told V& ol R W  
WPA 6 sub570 
sub575 2 NE-01 8 14E+OZ 1 25EM3 OGWAVG) 34600 B a i n W ~  1 1 1 E 4 i  
Sub 580 PDAR 581 6 582 286E-01 127E*04 143EM3 

14OE-01 127EM3 753E+02 WPADDY 4060 PaddysRmDrrupe 

3 75E+04 
Mu. Conc. m Paddys Run .( o(1R (upn) 237E-2 I iF 1 269E+04 

7.16E-3 
yu. COM. n OIR IMI 249EM1 S O D  2 1 2 E a  

4.57E-01 2.25E-01 
3.27E-01 161E-01 
8.71E-02 4.3OE-02 
2 58E+00 1.27E100 

I TOTAL I 283E+05 3.45E+00 1 7 0 E 4 0  

CPC SCREENING MbNG#NESE RISK CRITERIA : 1.80EW1 (upn) 

-560 1.63E-01 NO 4 44E+01 NO 516580 
WPA 1.61E-01 NO 4 44E41 
-570 1.27E-01 NO 4 M E M l  
Sh575 2.34E-01 NO 4.44E41 NO 516582 

7 76E-02 NO 776E+01 
192E-01 NO 192EM2 
5 87E-01 NO 251E+02 
124E-01 NO 124E42  

NO 
NO 
NO 
NO 

I I 
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C I E L M U :  YERCURY 

C I  P 8  W DF P-Rm 
m m- Dn.omd T d l V o * n n  Oum C a r a n t o  

-0 1 OZE-03 491E*00 170E45  2OOE-01 204E-04 

WPA 650E-04 221EMO 120E45  509E-01 331E-04 
sub570 818E-04 461E*00 199E+05 625E-01 511E-04 

conc Impn) YnNQ) d R w ( l  I d )  F M o r  nabnnlmpn) 

W 7 5  997E-04 347EiOO 123E45  211E-01 21OE-04 

Mon - e- Dncrvpe 
(ds) Ids) 

QROUTO 00 WRaRZf) 416 0 
w70CT 53 0 OSTA13WRaR25) 454 0 
OSTA70(57kWA) 

530  

sub580 
PDAR 
-1 
W 8 2  

qplRart27) 370.0 
OSTAloo(Ran27) 378 0 

WRanJ) 378.0 
QSTA12WRait3) 406.0 I 

9.33E-04 1 .15Em 4.34E+04 4.40E-02 4.11E-05 QROUTl 31.0 
1.87E-03 3.74E101 7.06E45 9.28E-01 1.74E-03 -575 16.0 
( .ME43 2.OBE101 4.49E45 4.17E-01 6.8ZE-04 QSTA75(575) 76.0 
1.07E-03 1.11E101 3.68E+05 2.97E-01 3.18E-04 

Vo*nn T d l  V o l u r  
Combi*d SutbnhLadhas W W . d  Dis- w-.Q 

Di.. Conc. ImpnI Y n s  Lp) Cmc. ImgIkpl 

sub560 1.02E-03 4.91EiOO 2.96E-01 
WPA & u t 6 7 0  7.55E-04 6.82EMO 2.28E-01 
urb575 9.97E-04 3.47EMO 2.95E-01 
S& 58O.PDAR. 581 h 582 1.59E-03 7.05E101 4.46E-01 

C C  
D D  
E- E 
Max' 

OROUTZ 3.0 
4pSTABO 196.0 
QSTAEE(SSOD1) 199.0 

*PADDY 406.0 
Q W A V G )  3460.0 

7.55E-01 Z.28E-01 
7.55E-01 2.28E-01 
1.58EMO 4.42E-01 
1.58E100 4.42E-01 

W a c .  W L U  ca- 

P d d p  Run 

torhe Qnrt ymi 4 U n  

1 o t d Y . r ~  Lorn0 P n  Stam Eund I 2 Qvr I 

2.23E102 
YU. Conc. kP.ddy. R m  .I U R  (M) 1.32EMO I F! I 1.39E102 

3.97EMl 
yu. cmc. k a m  (upn) 1.38E-01 S O D  1.21E103 

-SI 

secmn 

C D  
D E  
E-F 
SSOD 

I TOTAL 

2.72E-03 1.34E-03 
1.69E-03 8.33E-04 
4.84E-04 2.39E-04 
1.47E-02 7.27E-03 

ndurol Y d W  rol Y d w v o L  n d u v o l  Y n a  CVN 
h r m w o  han W A  h a n & b 5 ? 5  hanurlo loadng l n u s l o h p  p r C . O t u o n I  

L ulb$?O IOI IWWI 

m6 25 2 273E*00 299E-03 2OBE-01 
7 5  11 3 13 9 1 6 2 E W  178E-03 152E-01 
0 6  1 4  1 0  1 1  935E-01 1 O2E-03 104E-01 

492 347E101 380E-02 l 3 9 E W  

4 WE101 

I TOTAL 1 1.61E103 1.96E-02 9 68E-03 

SB5W 
WPA 
sub570 
-575 

CPC SCREDWG yERCu(V R M  CRITERU : l.lOEMO (upn) 

lO2E-03 YES 2 39E-01 YES slb530 
650E-04 YES 2 39E-01 YES PDAR 
8 18E-04 YES 2 39E-01 YES sub581 
997E-W YES 2 39E-01 YES SlkI582 

9.33E-04 YES 9.33E-01 
1.87E-03 NO 1.39E+00 
1.64E-03 NO 1.39EMO 
1.07E-03 YES 1.07E*00 

YES 
NO 
NO 

YES 
I I I 
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, 

W 5 7 0  

sub575 

Ce *a Vr DF C .bdy .Rm 
D n s o h d  Dtss0Iv.d l o l d V o h n *  wbon Conc.dUt0 SI- D n c h r W  Slam D . C W p t  

CMC (MI Y n S l Q J  d R U a n  (a) F a o r  s&bam(mpllJ (drl ( d S l  

4 56E-03 2 20E+01 I 70E+05 2 WE-01 9 13E-04 

119E-03 404E+00 120E+05 509E-01 606E-04 QROUTO 00 qMRoIK25) 416 0 
163E-03 920E+00 199E+05 625E-01 lOZE-03 w70CT 530 QSTAlJO(RaR25l 454 0 

101E-03 352E+00 123EM5 211E-01 213E-04 530  
OSTA7O(S7&WPAl 

945E-04 1.16€+00 4 34E+04 4.40E-02 4.16E-05 QROUT1 
2.28E-03 4.55EMl 7.06E45 9.28E-01 Z.llE-03 -575 
1.18E-03 1.50E+01 4.49E45 4.17E-01 4.93E-04 QSTA7X575) 
2.58E-03 2.69€+01 3 . 6 8 E 6  2.97E-01 7.68504 

31.0 qp(RoIK27) 370.0 
16 0 QSTAlW(Rar(271 378.0 
76.0 1 Sub580 

PDAR 
sub581 
-582 

Vo*nr  Told ' voca* QROUTZ ;96: 3 0  ~ 1 2 O f R o u O ~  qpiRouU) %: 
CDmbsDd b a a m L o h p r  w.ipn.d Dn.omd weipn8d.dr *STAB0 

Dn. Conc (mMJ Mns @I QSTAEE(SSOD1) CMC. Imylnl 

W 560 4 56803 2 20E+01 1 19E+Ol Tmd vohnn d R ~ G ~ I  
4060 P . b d y . R m R a q t  WPA & sub570 147E-03 132E+01 399E+00 *PADDY 

sub575 1 OIE-03 352E+00 270E+00 QGWAVG) 34600 BMcm 111E+07 
Sub580PDAR 581&582 2WE-03 886E+01 505EM0 

SmFACE WATER Yoou RESULTS: 

C C  
D D  
E-E 
Max: 

1.47E+00 3.99E+00 
147E+00 3.99E+00 
1.99E+00 5.03E+00 
1.99E+00 5 03E+00 

0 0 s .  %Ofw V O l  YdU. roL  YdU..oL YdW.Vo( Yn. nu- cpnu 
sulwn fmnsubMO horn W A  homPclb575 hOmU.IO loldnp n v r s l o m p  pcrClt l (uY 

& -510 IO1 Wd.YI 

C D  20 6 25 2 786E- 862E-03 599E 
D E  7 5  11 3 13 9 363E+00 398E-03 340E 
E-F 0 6  1 4  1 0  1 I 133E+00 145E-03 147E41 
SSOD 492  436E41  478E-02 1 7 5 E m  

I TOTAL 5 64E+01 

I Told Mass Lo- P n  V..r 

Av& CMC. in Pdddy. Run 1 WW (Wl 

Avg. Conc. In WW luPnl 

4.05E-01 

4.26E-02 

Llu. Cmc. in P16dy. Run .( WIR (MI 

Mu. Cmc. in t*1R (UwV 

1.66E+00 

175E-01 

C,O'. 
bedim 

C D  
D E  
E-F 
SSOD 

9.90E-03 4.88E-03 
4.39E-03 2.16E-03 
8.39E-04 4.14E-04 
2.rnE-02 9.84E-03 

3.51 E-02 173E-02 

CPC SCREENING MOLYBDENUM RISK CRmRl4 : 1 8OE+O1 (uYl I 
-560 
WPA I -570 
sm575 

4.56E-03 YES 6.16E-01 YES W580 
1.19E-03 YES 6.16E-01 
1.63E-03 YES 6 16E-01 
1.01E-03 YES 6 16E-01 YES -58-2 

9.45E-04 YES 9.45E-01 
2.28E-03 YES 1.75E+00 
1.18E-03 YES 1.18E- 
2.58E-03 YES 1.75E- 

YES 
YES 
YES 
YES 

Page 1 



c)(DIIlL. NlCKEL 

C. P a  V, DF PaLldySRm 
slhbpn Do.ohd D a S o h d  TotdVO*mu Dslltlon COne.d*lO SUJm -gc 

c m .  Impn) Mnyn1 d R u l o n  (m Fu(w IUS) 

sub560 105E-03 506E- 170E+05 ZOOE-01 2lOE-04 

WPA 892E-04 303EMO 1ME105 509E-01 454E-04 OROUTO 0 0  
sub570 114E-03 643E+00 199E+05 625E-01 714E-04 qp70CT 530 

sIIb575 787E-04 274E+00 123E105 211E-01 166E44 53 0 
QSTAlWSICbWPA) 

U*m DaChUW 

I d s )  

qp(Rwt25) 416 0 
OSTAlJO(RUlC5) 454 0 

sub580 
PDAR 
sub581 
sub582 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

6.36E-04 7.82E-01 4 . 3 4 E 4  4.40E-02 2.8OE-05 OROUT1 
1.74E-03 3.48E+01 7.06€+05 9.28E-01 1.62E-03 6 7 5  
1.22E-03 1.55EMl 4.49E105 4.17E-01 5.08E-04 QSTA7Y575) 
102E-03 1.06E+01 3.68E+05 2.97E-01 3.0ZE-04 

~ ~ 

c r a .  X d W  VOL Y * W  101 Y d M V o l  Y o l u v o l  Mn. Mal.* C p M  
&coon has&w horn WPA h a u l b 5 7 5  t r a U ~ O  lDhp mra.)ohg P n C d I u y I  

-570 (9) WW) 

C D  20 6 25 2 3 43EMO 3 76E-03 2 61E-01 
IBJEIOO 201E-03 171E-01 D E  7 5  11 3 13 9 

E-F 0 6  1 4  1 0  1 1  869E-01 953E-04 966E-02 
SSOD 492 304E+01 333E-02 122E*00 

Vo*.r  T a d  vo* l r  
Combined S W L o h g .  welgM.d Dh.h.d wO4medads. 

Dis. Cmc. (@I was191 cm. (mwl lp )  

sIIb560 1.05E-03 5.06E*00 1.98€+01 
WPA L sub570 1.05E-03 9.47EMO 2.06EMl 
sub575 7.87E-04 2.74EtC4 1.52E101 
St@ 580,PDAR. 581 h 582 1.39E-03 6.17EtOl 2.54EtOl 

Mu. Conc. in P w  Run d GMR (upll) 

yu c a c .  in G m  (uy) 

1.16E+00 

1.22E-01 

OROUT2 

OSTA€E(SSODl) 
@TAB0 

-PADDY 
QGMYAVG) 

C D  
D E  

SSOD 
E-F 

3.12E-03 1.54E-03 
1.73E-03 8.55E-04 
4.59E-04 2.26E-04 
1.3oE-02 6.41E-03 

2.56EM2 
1.42E-2 

1.07E+03 
3 . 7 7 ~ ~ 1  

I TOTAL I 1.50E43 1.8JE-02 9.03E-03 

CPC SCREENING ma R M  C R m R U  : 7.JOE41 I@) 

sub560 105E-03 YES 2 82E-01 YES Slb580 
WPA 892E-04 YES 2 82E-01 
sub570 I 114E-03 YES 2 82E-01 
sub575 787E-04 YES 2 82E-01 YES 

6.36E-04 YES 6.36E-01 
1.74E-03 YES 1.22E*00 
l.ZE-03 YES 1.22EMO 
1.02E-03 YES 1.OZEMO 

YES 
YES 
YES 
YES 
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Da. Y l 3 m  t o  3' SURFACE WATER NOOEL W U I S  ,-tor DCW 

CC P B  V I  OF P-Rm 

CMC (In@) M n a g )  d R u n M  (dl F e t o r  .ubbnn ~mPnl 

I 
SubbPn h r . o l v . d  Dnrc4v.d TatdVo*m DuLlM COK&#IO SUmn Dnrnrpt ' SI- h s c h r r  

(d5) (d.) 

Sub560 147E-03 709E+00 170E*05 2WE-01 294E-04 

WPA 857E-04 291EMO 1 2 0 E 4 5  509E-01 436E-04 OROUTO 00 qpIRouO51 4160 
Sub570 138E-03 775E+00 199E105 625E-01 86oE-W rp70CT 530 OSTAI30IRah?Sl 454 0 

Sth575 888E-05 309E-01 123E-5 211E-01 187E-05 530 
QSTA7W57CLWPAl 

C C  
D D  
E-E 
Max: 

W 5 8 0  7.88E-05 9.69E-02 4.34€+04 4.40E-02 347E-06 QROUTI 31.0 
PDAR 1.09E-03 2.19EMI 7.06E+05 9.28E-01 102E-03 qp575 16.0 
Sub581 9.68E-04 1.23EtOI 4.49€+05 4.17E-01 4.04E-04 OSTA75(575) 76.0 
Sub582 9.05805 9.43E-01 3.68E45 2.97E-01 2.69E-05 

Vo*.nS Tow V o b  OROUTZ 3.0 
C0rnbh.d Subbpi L ~ d i n p t  W8ighl.d Daomd WdgMad.dr @STAB0 196.0 

Di.. CMC. (mu41 Mns Io) C a c .  lnwlip) OSTAEE( S O D 1  ) 199.0 

Sub 560 l.47E-03 7.09E+W 7.68E100 
WPA h €ab570 1.18E-03 1.07E+01 6.44EcOO WPADDY 406.0 

slrb 580,PDAR. 581 h 582 7.94E-04 3.52E+01 4.OlEcOO 
sh575  8.88E-05 3.09E-01 4.74E-01 OGWAVG) 3460.0 

1.18E+00 6.44E-0 D E  7.5 11.3 13.9 1.78E40 1.95E-03 1.66E-01 
1.18E+00 644E+00 E- F 0.6 I .4 1 .o 1 1 5.82E-01 6.38E-04 6.47E-02 
1 18EMO 644E+00 SSOD 49.2 1.73E+01 1.9OE-02 6.96E-01 
1.18E+00 644E+00 

TOTAL 2 38E+01 

I WRFACE W A m  MODEL R-TS: 

Gred yi.nj R i v n  

wIRaR271 370 0 
OSTAlWRoUr7) 378 0 

gp(Rout31 378 0 
406.0 OSTAIXURoUW) 

Tatd Mnr L a g  Per 

Arg Conc. h Paddy. Run d OMR (uu4) 

Avp  Cmc. n GMR Id) 

169E-01 

1 78E-02 

Max. CMC. a P- Run d GMR (uy) 

Mu Cmc. n CYR I d 1  

986E-01 

104E-01 

Told Told Mns Told Mni 
Cms8 Mnr Dntnbuledh8 Dnmbllrd n 1 
Section Loadmg 19) M a d h  ( W Y J  Y e a  IWdw) 

C D  3 31E+02 4 O3E-03 199E-03 
D E  135E+02 1 M E 4 3  8 09E-04 
E-F 2 M E M I  3 22E-04 159E-04 
SSOD 563E+02 6 86E-03 3 38603 

TOTAL 106E+03 128E-02 6 YE-03 

Subb- 

W560 
WPA 
sub570 
m 7 5  

hrwlred Screened CMC n S C R ~  Subbnn h r S c 4 v . d  Sc-d CMC In S c r n c d  

conc (W) RI n GMA (ypn) m Cmc (m@) 011 nGMAIwl) 011 

147503 YES 3 07E-01 YES S&580 788505  YES 7BBE-02 YES 
857E-04 YES 3 07E-01 YES PDAR 109E-03 YES 696E-01 YES 
138E-03 YES 3 07E-01 YES Sub581 968E-04 YES 696E-01 YES 
888E-05 YES 8 88E-02 YES W 5 8 2  905E-05 YES 905E-02 YES 



m560 
WPA 
Sub570 

m 5 7 5  

Sub580 
PDAR 
-581 
Sub582 

C. POI V, DF ?*Run 
k.oh.6 hr .0h .d  To(llVo*nu DulDn cOnr&8nlo Sttan D.ckrpr 

c w .  (my) Yn.(pI of R u d f  (m Frrn -(my) (dsl 

1 M E 0 5  7 21E-02 170E4-5 ZWE-01 3OOE-06 

I 07E-05 3 63E-02 12OE45 509E-01 5UE-06 OROUTO 0 0  
53 0 8 35E-06 4 70E-02 199E45  625E-01 522E-06 -70CT 

13OE-05 454E-02 123E45  2 l IE-01 275Eo6 53 0 
QSTA7WQWWAI 

**a OnCnrpr 
I d s )  

pplRart251 4160 
454 0 QSTAlJO(Rart25) 

l.ZZE-05 1.5OE-02 4.34E+04 4.40E-02 5.37E-07 
9.18E-06 1.84E-01 7.06E45 9.28E-01 8.52E-06 
1.66E-05 2.11E-01 4 49E45  4.17E-01 6.91E-06 
7.88E-06 8.21E-02 3.68E45 2.97E-01 2.34E-06 

I vo*lmc T a d  I Vohme 

31.0 ( p ( R U 7 1  370 0 
16.0 OSTAlWRan27) 378 0 
76.0 I 

378 0 

OROUT1 
W575 
OSTA75(575) 

OROUTZ 3.0 I a R a r O l  
crmbkd S-LOlQnpr 

Sub 560 
WPA h ut1570 
sm575 
Sub 580,PDAR. 581 h 582 

406.0 196.0 OSTAlZO(RwI3) W-ed Dk.omd W M h  @ T u 0  
Da. cone. (Mi Ma8.h) Conc.(as'hgi QSTAEE(SSOD1) 199.0 

1.ME-05 7.21E-02 6.51E-01 T a l l  V o b m  d Ruml l  
9.23E-06 8.34E-02 4.14E41 -PADDY 
1.30E-05 4.54E-02 5.80E-01 OGWAVG) 3460.0 Bun(m l . l l E 4 7  
1.11E-05 4.91E-01 4.64E-01 

406.0 P W R u n -  

Cro.. "cta 

G C  
D O  
E-E 
Max: 

~~ ~~ 

Y d W . V O L  Ydbd..ol N u s  maw cm Y d w. "OL yu. WI YI.. tffll Cro., YdW.Vol  

P.64.WW . u q . M ( m m n l  -570 
YLC.N.~ .d . . c .nrh  sullen h0m- h0m WPA f rasub575  h0mP.IO Lo* M.(Ohg P . r C . l l r y 1  

(Pi (W*I 

G O  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 2.11E-02 2.32E-05 1.98E-03 
9.23E-03 4.14E-01 E-F 0.6 1.4 1.0 1.1 7.46E-03 8.17E-06 8.29E-04 
1 .lOE-02 4.63E-01 SSOD 49.2 2.42E-01 2.65E-04 9.71E-03 
l.10E-02 4.63E-01 TOTAL 3 WE-01 

3.77E-05 1.86E-05 
2.28E-05 1.13E-05 
4.36E-06 2.15E-06 
1.03E-04 5.09E-05 

Cnd yini R k n  

I TOTAL I 1.38E41 1.68E-04 8.29E-05 

T a l l  Mnr L- PR V n  

CPC SCREENWG T W U Y  RKK C R m U  : 2.WE-01 t r y )  

Yn. CMC. in P d d p  Run d CMR (Upn) 

M u .  Cory. in GYR (uy) 

9.23E-03 

9.69E-04 

Sllb560 
WPA 
Sub570 
Sub575 

G O  3.1OElOO 
D E  1.88E40 
E-F 3.58E-01 
SSOD 8.48€*00 

I.ME-05 YES 3.14E-03 YES 
1.07E-05 YES 3.14E-03 
8.35E-06 YES 3.14E-03 
1.30E-05 YES 3.14E-03 YES Sub582 

1.22E-05 YES 972E-03 
918E-06 YES 91BE-03 
1.66E-05 YES 972E-03 
788E-06 YES 7.88E-03 

YES 
YES 
YES 
YES 

. .- 
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SURFACE WATER YQW Iro(RS Imul9lla Dcw D a e  YZYCY I94 

Ce PQ Vr DF P .dd l rRu l  
W b d n  Dasohed  Dnsolwed TddVo*nw Dyhon C m c  -10 Staron Dochuge Stam Dncnargr 

CMC. I-) r n S ( p )  o f  R M  (m FMOr ubbnmlmPnl (&a) (art 

SL1560 886E-04 427E+00 170E+05 200E-01 177E-04 

WPA 792E-04 269E+00 120E+05 509E-01 403E-04 QROUTO 00 wlRouQ5I 4160 
Sa570 983E-04 554E+00 199Ei05 625E-01 6 14E-04 qp70CT 530 QSTAl3O(RouQ5l 454 c 

OSTAIW57&WA) 
sub575 873E-04 304E+00 123E+05 Z l lE -01  184E-04 53 0 

sub580 
PDAR 
-581 
Sub582 

7.10E-04 8.73E-01 4.34E+04 4.4OE-02 3.12E-05 QROUTl 31.0 @(R&7l 3: 
9.35E-04 1.87€+01 7.06€+05 9.28E-01 8.67E-04 -575 16.0 QSTAlOO(RoUn7) 3 i t .  
9.99E-04 1.27E+Ol 4.49E+05 4.17E-01 4.16E-04 QSTA7Y575) 76 0 
8.40E-04 8.75E+00 3.68E405 2.97E-01 2.49E-04 

V o * N  Tmd vo*r* QROUTZ 3.0 pD(RouW1 378.0 
C0mbk.d Subbnk Loadings Weighted Dk.ohsd W . c p m d . d r  @TAJO 196.0 QSTAlZO(R@A3) 406.0 

Di.. Cmc.  (MI MaS.19) COnc.(ny9l  QSTAEE(SSOD1) 199.0 

Tol l l  Vo*nu d R M  Slrb 560 8.ME-04 4.27E+00 2.57€+01 
9.11E-04 8.23€+00 4060 P a d d w R m D M g e  WPA & s(rb570 2.75E201 @PADDY 

stb575 8.73E-04 3.04€+00 2.59E201 QGWAVG) 3460.0 Sah(dl 1.11E+Oi 
Slrb 580,PDAR. 581 & 582 9.24E-04 4.10E+01 2.59€+01 

Cross sednn m c - . m  .6..nnr.h 

r- WUYl p.ddy. MlmPnml 

9 l lE-01 2 75E-1 
9 l lE-01 2 75E-1 
9 24E-01 2 75Ei01 

Msx 9 24E-01 2 75E+01 

Gm.1 Lluni R l r n  

crar Yofhf w o l  Y d U  v o l  Yofh f ro l  Y d h f v o l  Nus UULdiry Cpnu 
Secbon h S u b 5 W  fmrn W A  

L -570 19) IWdayI 

G D  20 6 25 2 295EWO 324E-03 225 
DE 7 5  11 3 13 9 167E+00 183E-03 156E-01 
E-F 0 6  1 4  I O  1 1  622E-01 682E-04 691E-02 
SSOD 492 202E+01 ZZIE-02 811E-01 

TOTAL 2 54E+01 

Told Mass Loidng Per Year 

A v p  Conc. m P a d m  Run .I GMR (MI 

Awp Cone. n UIR (MI 

180E-01 

189E-02 

Max. CMC. m P . d m  Run 1) UIR lu@l 

Llu. cmc. m GMR lupn) 

7.72E-01 

8.1lE-02 

2.66E-03 1.31 E-03 
1.61E-03 7.93E-04 
3.51E-04 1.73E-04 
8.82E-03 4.35E-03 

I TOTAL I I IOEN3 1.34E-02 6.63E-03 

CPC SCREENING V L W D W M  RISM CRITERIA : 2.60EMI (ugh) 

Sub560 886E-04 YES 2 5lE-01 YES Sub580 
WPA 792E-04 YES 2 51E-01 
Sub570 983E-04 YES 2 51E-01 
sub575 873E-04 YES 2 5lE-01 YES %582 

7.10E-04 YES 7.1OE-01 
9.35E-04 YES 8.l lE-01 
9.99E-04 YES 8.11E-01 
8.40E-04 YES 8.11E-01 

YES 
YES 
YES 
YES 



sub564 

WPA 
-570 

sub575 

sub580 
PDAR 
SlMe.1 
-2 

QROUTO 
cp7OCT 
O ~ A I W 5 7 & W A l  

OROUT1 
e 7 5  
QSTA75(575) 

C. mi V. DC P.d4.Rul  
0issoh.d 0usdv.d TddVOCnr  Dlba C o n r d r t o  

Cmc. (mg) MU.@) d Runm (dl F I t o r  aBbnm (mwl) 

0.OOEM0 O.WE+00 1.70EM5 Z.WE-01 O.WE* 

0.WEIOO 0 .WEW 1.20E+05 5.09E-01 0.00H00 
O.WEMO 0.WE+00 1.99E+05 6.25E-01 O.WH00 

O.WE+00 O.WE100 1.23E*05 2.11E-01 0.WE*00 

O.WE+00 0.WE+00 4.34E- 4.40E-02 O.WE*00 
6.52E-46 1.30E-41 7.06EiG5 9.28E-01 6.05E46 
O.WE100 0.WE+00 4.49EM5 4.17E-01 0.00Hoo 
O.OOE*OO O.WE+OO 3.68E+05 2.97E-01 0.00H00 

00  qp(RouU5l 416 0 
53 0 QSTAlWRaR25) 454 0 

530  

310 qNRaR27) 370 0 
160 QSTAlOWRaR27) 378 0 
76 0 

3 0  qNRarU) 378 0 
1960 QSlAlZO(RcuI3) 406 0 
199 0 

T a l l  V o c n *  d R d  
4060 P.d4.Rm- 
34600 BM(dl 111EM7 

Vo*nu ldd 
combbmd suMusinLo.dinpt wlipned DhS0h.d 

Dis. COllL (mpnl N n S ( p )  

sub560 O.WE*00 0.WE*00 
WPA h d 5 7 0  0.WE*00 O.WEM4 
d 5 7 5  0.WEIOO 0.OOEMO 
sub 58O.PDAR. 581 h 582 2.94E-46 1.3OE-41 

I 

V o * l r  

w. idad.dr  
cmc.(IDyLI) 

O.WE+OO 
O.WE*00 
O.WE+OO 
1.14E-44 

C C  O.OOE+OO 0.WEIOO 
D O  0.OOEIOO 0.OOEIOO 
E-E 2.90E-43 1.13E-44 
Max: 2.90E-43 1.13E-44 

TOTAL 

~ 

cms. X d W  .oL X d U . V o L  Y d h f r o l  X d W r o l  N n s  Nu-  C ~ M  
autlml fromslkIw hOm W A  framslkI17s hOmu(.10 loablg lrpubhp prd(uyI 

a a 7 0  (0) WWl 

C D  206 25 2 OWEIOO 0WE+00 0WE+00 
DE 7 5  11 3 13 9 0OOE*00 0WE*00 0 W E m  
E-F 0 6  1 4  1 0  1 1  143E-43 157E-46 159E-44 
SSOD 492 642E-42 703E-45 258E-43 

210E-40 2.55E-45 1.26E-45 

Ma. Cmc. m PIIlliys R m  1 GYR (Uy) 

yu. cmc. in w (uy) 

2.42E-43 

2.54E-44 

W O  
WPA 
-570 
S&575 

O.WE100 
0.WEM0 

E-F 4.59E-42 
SSOD 2.05E-40 

OWEIOO YES 0 W E W  YES SlMe.0 
OOOE+OO YES 0 W E e 0  YES PDAR 
OOOE*OO YES 0 WE- YES W 1  
OWEIOO YES 0 OOEIOO YES s 4 m 2  

O.WE+OO 0.WE+00 
O.OOE+OD O.WE&l 
5.59E-47 2.75E-47 
2.50E-45 1.23E-45 

OWE- Y E S  O O O E W  
652E-46 YES 258E-43 
OOOEIOO YES OWE400 
OOOEIOO YES OWE40  

YES 
YES 
YES 
YES 
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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): O.OOE +00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+W 

Annual adsorbed contaminant quantity (9): 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

I 
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 

O.OOE+OO 

O.OOE + 00 

SUBBASIN WPA 

4.21 E + 00 

9.1 1 E + m  

O.00E + 00 

0.00E+00 

0.00E+00 

1.20E+05 

2.00E +06 

O.WE+OO 

O.WE+OO 

O.00E + 00 

O.OOE + 00 

SUBBASIN 510 

4.44E+ 00 

1.07E + 01 

O.OOE + 00 

O.OOE+W 

O.OOE + 00 

1.99E + 05 

3.34E+06 

O.OOE+OO 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

SUBBASIN !575 

2.22E + 00 

1.11E+Ol 

O.00E + 00 

O.00E + 00 

O.00E + 00 

1.23E + 05 

2.06E + 06 

0.00E+00 

0 . 0 0 E t 0 0  

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: 

O.00E + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 2.54E-44 O.00E + 00 

O.OOE + 00 O.OOE+OO Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 2.01 E-43 

Annual adsorbed contaminant quantity (9): 0.00E+00 . 6.63E-43 O.OOE+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 

7.1 3E + 05 1.17E + 0 7  7.47E+06 6.31E+06 

DISSOLVED : 

O.OOE+ 00 Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+W 6.52E-46 O.WE+OO 

O.00E + 00 Single storm dissolved contaminant quantity POI (9): O.WE +00 1.30E-41 O.mE + 00 

Annual dis. conta. qt (based on sediment yield)@): O.WE+W 4.30E-41 O.OOE + 00 O . W E + m  

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 2.16E-40 O.OOE + 00 OBOE + 00 
u- 
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4 6161 

O.WE100 
O.OOE100 
0.WBOO 

0.00!300 

0 . W W  
5.07E-11 
0.WE*00 
0.00H00 

~~ ~ 

-: 1.1.1-TRTHLOROETHANE 

BROUTO 
~ 7 0 C l  
QSTA70(57CWpA) 

BROUTI 
~ 5 7 5  
QSTA75(575) 

-560 

WPA 
Slrb570 

m 5 7 5  

-580 
PDAR 
Slb581 
SIM82 

fubb.a 

SlA560 
WPA 
-570 
w 5 7 5  

O.WE+OO 
O.WE100 
0.WE100 

O.WE100 

0.00E100 
5.47E-11 
0.00E+00 
O.WE100 

Du.omd L m m d  c m . m  "Ec- - Dnl0h.d s- c 0 K . m  LcnaM 
cmc. (rnpn) ou m cyc, (upn) ou conc. (npn) oul "UU(W) ou 

OWE100 YES 0 WE100 YES slb58D OWE100 YES OWE100 YES 
OOOE100 YES 0 W E r n  YES PDAR 547E-11 YES 216E-08 YES 
OWE100 YES 0 WE100 YES -581 OWEWO YES OWE100 YES 
OWE100 YES 0 WE100 YES -582 OWE100 YES OWE100 YES 

O.WE+OO 

0.00E100 
0.WE100 

O.WE100 

O.WE100 
1.09E-06 
0.00E100 
O.WE100 

1.70EtO5 

1.X)E+O5 
1.99E105 

1.23E105 

4.34E+04 
7.06EtO5 
4.49EtO5 
3.68EtO5 

2.WE-01 

5.09~-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

conbrrd s&bninLwlh#l 
Dis. Cmc. 

0.00EiOO 0.WEWO 
WPA 6 s t 5 7 0  O.WE100 O.WE+Oo 
sub575 0.00Ern O.WE100 
W 580.PDAR. 581 6 582 2.46E-11 1.09E-05 

-FACE WATER YODEL REIULTS: 

BSTAEE(SSOD1) 

O.WE100 

1.15E-09 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406 0 
3460.0 

qp(Rcut251 416.0 
OSTAlWRaR25) 454.0 

lp(Rout27) 370.0 
378.0 QSTAlOWRWt27) 

W R ~ l 3 1  378.0 
406.0 Q S T A l N R a N )  I 

1 
2 43E-08 113E-09 
2 43E-08 113E-09 

0n.l Mt- R m r  

A r p  Conc. m Ped* Rm .I GMR (upnl 

Arg. Cmc. m UIR (MI 

3 48E-09 

365E-10 

G D  
D E  
E-F 
SSOD 

20.6 25.2 
7 5  11.3 
0.6 1.4 

O.WEIOO O.WE100 O.WE+OO 
13.9 0.00E100 O.WE+Oo O.WE100 
1 .o 1.1 1.2OE-08 1.32E-11 1.24E-09 

49.2 5.38E-07 5.89E-10 2.16E-08 

C D  
D E  
E-F 
S O D  

O.WE100 
0 WE100 
3.84E-07 
1.72E-05 

0 WE+00 O.WE100 
O.WE*OO O.WE+00 
4.68E-12 2.31E-12 
2.09E-10 1.03E-10 

TOTAL I 1.76E-05 2.14E-10 1.06E-10 



CHEMICAL: 1,1,2-TRICHLOROETHANE 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): O.OOE t 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 (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): 

OBOE +00 

0.00Et00 

0.00Et00 

O.OOE+OO 

SUBBASIN WPA 

4.21E+00 

9.1 1 E+ 00 

OBOE + 00 

O.OOE + 00 

O.00E + 00 

1.20E+ 05 

2.00E+06 

O.00E t 00 

O.OOE + 00 

O.OOE+00 

O.OOE + 00 

SUBBASIN 570 

4.44E+00 

1.07E + 01 

0.00E+00 

O.OOE + 00 

0.00Et00 

1.99E + 05 

3.34E+06 

O.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

SUBBASIN 575 

2.22E+00 

1 .l 1 E+01 

O.OOE + 00 

0.00E+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 RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+00 7.92E+00 8.69Et01 9.56E t 00 

Annual sediment yield Y(S)a (tonne/yr): 2.26E t 01 1.17E+01 3.33E + 02 5.19E t o 1  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 2.55E-09 O.OOE + 00 O.OOE +00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 2.02E-08 O.OOE + 00 O.OOE+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 6.66E-08 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

3.68E t 05 4.34E + 04 7.06E + 05 4.49E+05 

7.13E+05 1.17E + 07 7.47E t 06 6.31Et06 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (mg/l): OBOE+ 00 5.47E-11 O.00E + 00 O.OOE + 00 

Single storm dissolved contaminant quantity PQi @): 0.00Et00 1.09E-06 O.OOE+ 00 0.00E+00 

Annual dis. conta. qt (based on sedimenf yield)(g): 0.00Et00 3.60E-06 0.00E+00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 1.81 E-05 0.00E+00 0.00E+00 
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m: 1.1-OKHLOROETHENE 

Ce PQI Vr Df P.ddyrRun 
kSc4v.d 0nsdv.d TotdVOLnr DIbon C m . b t 0  

C o w  (mfl) Mass@) d R M  (ell Factor subbash Imwl) 

170E+05 2WE-01 OWEIOO 

120E105 509E-01 OWE- 
199E+05 625E-01 OWEIOO 

123E+05 211E-01 OWHOO 

sub560 
WPA 
Sub570 

m 7 5  

Sllb580 
PDAR 
SlLl5.31 
Sub582 

R.clW9e I - D n C W p t  Lum 
(dr) Id.) 

416C QROUTO 0 0  qp(RCUt25l 

OSTA7MS7WWA) 
@70CT 530  QSTAlJWRarl251 454 c 

530  O.WE*OO O.WE+OO 

4 . 3 4 E a  4.4OE-02 0.WHoo 
7.06E+05 9.28E-01 1.93814 
4.49E+05 4.17E-01 5.8OE-15 
3.68E+05 2.97E-01 O . O O I 3 0 0  

V o * n r  TOW v a  
W-.d 0i.sdv.d Wdghhd.6r  

Dk. cone. (M) Y r r S ( g )  C m . ( & P )  

0.WE+00 O.WEIOO 0.WEIO 
O.WE*00 O.WE100 0.WEIOO 
O.WE+W O.WEIOO O.WEIOO 
1.34E-14 5.93E-10 6.29E-14 

QROUTl 
qp575 
QSTA7Y575) 

QROUTZ 3.0 WRouO) 378.0 
@STAB0 196.0 PSTA120(R&) 406.0 
QSTAEE(SSOD1) 199.0 

Totm vo*nn d RM 
@PADDY 406.0 P.d6lrRm- 

QGMNAVG) 3460.0 Bnin(d) 1.1 1EM7 

O.WE*OO 0.00E*00 
2.08E-14 4.16E-10 
1.39E-14 1.77E-10 
O.WE*OO O.WE+W 

C C  
D D  
E-E 
Max 

slh 560 
WPA h d 5 7 0  
sub575 
W 580,PDAR. 581 S 582 

C D  20 6 25 2 OWE*00 OWE+OO OWEIOO 
OWEM0 0WE+00 D E  7 5  11 3 13 9 OWEIOO OWE+OO O W E 4 0  
000EIOO 000EIOO E-F 0 6  1 4  1 0  1 I 652E-12 7 l4E-15 724513  
1 32E-11 620E-14 SSOD 492 292E-10 320E-13 117E-11 
1 32E-11 6 20E-14 TOTAL 298E-10 

Cn.l yvni Rner 

AVb C O X  m P l d M  R D  GhW (W) 189E-12 

198E-13 A v g  Cone k GMR (ufl) 

-FACE WATER YODEL RESUlR: 

Tad ya L m  pn v e l  

TOW i o ( m  US Totd UPS 
Cm*S M u s  Dnt-ed n 6 Dmnhu.dnt 
M u m  L o b g l g l  Months (W*l V.l(Wday) 

SUE64 
WPA 
Sub570 
sub575 

yu. cons. h Pad* Run a GMR (M) 

Yn. C m .  h GIR (upn) 
2.WE-10 
9.33E-09 

OWEIOO YES O.WE40 YES slb5Bo 
OWEIOO YES 0 WE*00 YES PDAR 
OWEIOO YES 0 WE- YES Sub581 
OWEIOO YES 0 WE- YES Sih582 

O.WE+M) O.WE+OO 
O.WE+OO O.WE+OO 
2.W.E-15 1.25E-15 
1.14E-13 5.60E-14 

I TOTAL I 9.W.E-09 1.16E-13 573E-14 

CPC S C R W l l G  l . l M C H L L O R M T W ( E  RIPK CRmRU: 6.70E-03 (uwl) 

0.WEIOO YES OWEIOO 
2.OBE-14 YES 117E-11 
1.39E-14 YES 1.17E-I1 
O.WE*00 YES O.WE+OO 

YES 
YES 
YES 
YES 
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CHEMICAL: 1,l-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 4.21E+00 4.44E + 00 2.22E + 00 

I . t lE+Ol 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.OOE+ 00 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 0.00E+00 O.OOE + 00 0.00E+00 

O.OOE + 00 Annual adsorbed contaminant quantity (9): O.00E + 00 O.OOE+OO 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (1.3): 

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.OOE + 00 O.OOE + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 0.00Et00 0.00E+00 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO O.OOE + 00 0.00E+00 O.OOE+OO @ 
Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.OOE+ 00 O.OOE + 00 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.OOE+ 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (d): 

4.34E + 04 

7.13E+05 

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) (9): 

O.00E +00 

O.00E +00 

0.00E+00 

0.00E+00 

9.94E-14 

7.87E-13 

2.59E-12 

7.06E +05 

1.17E + 07 

2.08E-14 

4.16E-10 

1.37E-09 

6.90E-09 

6.34E-14 

5.51 E-12 

9.16E-11 

4.49E+05 

7.47E + 06 

1.39E-14 

l.77E-10 

2.94E-09 

2.94E-09 

0.00E+00 

O.OOE+00 

O.OOE + 00 

3.68E + 05 

6.31E+06 

O.00E + 00 

O.OOE+ 00 

0.00E+00 

0.00E+00 
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b 6 1 6 1  

-0 
WPA 
Sub570 

Stb575 

Sub580 
POAR 
-581 
Sib582 

PIDDYIRWMSN 

O.WE+OO 

OWE- 
OOOE+OO 

0.00E+00 

O.WE+00 
1.08E-15 
0.00E+00 
O.WE+OO 

CIEYUL: 1,ZDICHLOROETHANE 

0 0  
530 

53 0 

310  
16 0 
76 0 

416C 
454 0 

qp (Rm51 
QSTAlJO(RCLt25) 

Op(RaR27l 370 0 
QSTAlWRmt27) 378 0 

combrrd  .ubbpinLa8dmgs 

slb 560 
WPA h sa570 
&575 
Sub 58O.PDAR. 581 h 582 

406.0 
34m.o 

O.WE+00 

O.WE+OO 
O.OOE40 

O.WE+OO 

0.00E+00 
2.16E-11 
O.WE+OO 
0.00E+OO 

Told Vo*nr  d Rmafl 
P.66y. Run Or- 
Baailldl 1 .11E4 i  

1.70EM5 2.WE-01 

1.20EM5 5.09E-01 
1.99EM5 6.25E-01 

1.23EM5 2.11E-01 

4.34E+04 4.40E-02 
7.06EM5 9.28E-01 
4.49E65 4.17E-01 
3.68E65 2.97E-01 

O.WE+OO 0.WE+00 
O.WE+OO 0.WE+00 
4.87E-16 2.16E-11 

c r m s  .eCtM 

G C  
D O  
E-E 
Max: 

O.WE+OO 
O.WE+OO 
0.00H00 

0.00E100 

0.WE+00 
1.WE-15 
O.WE+00 
O.00E+00 

V o L l .  
W . i g h M h  
Cmu. ( I r y Q l  

0.WE+00 
O.WE100 
O.WE+00 
2.17E-15 

Y...aW yU.W cr0.s % d h f . V d .  ndu.roL ndu.roL ndu.vd yew CQ” 

dlL~m.h . b L c . ~ ~ . m  Section hwn&b560 from W A  
PademnmlWl rademMI-1 a-rn IO) ( W o Y l  

-bus75 hornsam b&tg I M S ) O . ~ ~ ~  prc . ( l (Wl  

G O  20.6 25.2 O.WE+00 O.WEW O.WE+OO 
O.WE+OO 0.WE+00 D E  7.5 11.3 13.9 O.WE+OO O.WE+OO 0.WE+00 
0 . W E a  O.WE+OO E-F 0.6 1.4 1.0 1.1 2.38E-13 2.60E-16 2.ME-14 
4.BOE-13 2.14E-15 SSOD 49.2 1.06E-11 1.16E-I4 4.27E-13 
4.80E-13 2.14E- 15 TOTAL 1.09E-11 

QROUTO 
w7OCT 
asT*rwSr&wA) 

OROUT1 

QSTA75(575) 
e 7 5  

tn.l M i d  River To(* Y n a  Lo- P s  Yew 

QROUTZ 3.0 1 a R W )  z; 
(PSTABO 196.0 QSTA120(RW) 
QSTAEE(SSOD1) 199.0 

-0 
WPA 
-570 
-575 

(pPADDY 
QGWAVG) 

OWE- YES 0 W E 4 0  YES 
O W E 4 0  YES 0 0 0 E m  YES 
0WE+00 YES 0 WE+OO YES 
OWEM0 YES 0 W E 4 0  YES 

I 

A r g  Conc. In P+ Run d (UMl 687E-14 

AVQ. Conc. m GMR (uMI 7 =E-15 

Max. Conc. m P.66y. Run .I GMR (W) 

yu. C O M  in GMR (uy) 

4.01E-13 

4.2 1 E- 14 

Crosa 
SlmDn 

C D  
D E  
E-F 
SSOD 

O.M)E+OO 
O.WE+00 
7.60E-12 
3.4OE-10 

0 . W E W  O.WE+00 
0.00E100 0.WE+00 
9.25E-17 , 4.56E-17 
4.14E-15 2.WE-15 

sltmn 
POAR 
W 5 8 1  
slb582 

O.WE+OO YES O.WE*OO 
1.08E-15 YES 4.27E-13 
O.WE*OO YES O.WE+00 
O.WE*OO YES 0 .WE40  

YES 
YES 
YES 
YES 

I I I 
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CHEMICAL: 1,2-DICHLOROETHANE Future 

SUBBASIN WPA 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  

4.44E+00 2.22E + 00 

1.07E+01 l . l l E + O t  

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 

0.00E+00 O.OOE+OO 

0.00E+00 O.OOE+00 

O.WE+W OBOE + 00 

O.OOE+ 00 

0.00E+00 

O.WE+ 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.20E + 05 

2.00E+06 

1.23E + 05 

2.06E + 06 

1.99E + 05 

3.34E + 06 

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): 

0.00E+00 

OBOE+ 00 

O.OOE+00 

O.00E + 00 

O.00E + 00 

O.OOE+OO 

0.00E+00 

O.00E + 00 

O.OOE + 00 0.00E+00 

O.00E + 00 O.00E +00 

O.OOE + 00 0.00E+00 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 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 

7.92E + 00 

1.17E +01 

9.56E+00 

5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

O.OOE+00 

0.00E+00 

O.OOE + 00 

O.00E + 00 

0.00E+00 

O.00E + 00 

, 4.82E-15 

3.82E-14 

1.26E-13 

0.00E+00 

0.00E+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 . 1 7E + 07 

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (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): 

0.00E+00 

O.WE+00 

0.00E+00 

O.00E + 00 

1.08E-15 

2.16E-11 

7.12E-11 

3.58E-10 

O.WE + 00 

0.00E+00 

O.mE + 00 

0.00E+00 

O.OOE+ 00 

0.00E+00 

. ... 
Page 3 

~~ 



-560 

WPA 
-70 

sib575 

sub580 
PDAR 
Sub581 
Slh582 

C D  
DE 
E-F 
S O D  

O.WE*00 O.WE+M) 
O.WE100 0.WEIOO 
0.WEIOO O.WE100 

0.WE40 O.WE+00 

0.WEIOO O.WE+00 
4.45E-14 8.89E-10 
O.WE400 0.WE100 
O.WE100 0.WEIOO 

20 6 25 2 OWEIOO O W E 4 0  OWE100 
7 5  11 3 13 9 OWEIOO OWE100 OWE100 
0 6  1 4  1 0  1 1  978E-12 107E-14 109E-12 

492 437E-10 479E-13 176E-11 

Sub 560 
WPA b atr570 
sm575 
Sub 580.PDAR. 581.3 582 

C C  
DD 
E-E 
Max 

1.70E45 
1.20€+05 
1 . B E 4 5  

1.23EtO5 

4.34EtO4 
7 . 0 6 E a  
4 . 4 9 E a  
3.68E45 

O.OOEIOO 
O.WE100 
2.00E-14 

OWEIOO OWE100 
0.WEIOO 0 W E W  
1 97E-11 9 43E-14 
1 97E-11 943E-14 

2.WE-01 
5.09E-01 
6.25E-01 

Z.llE-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

1d.I 
Dinahed 
un. IO) 

0.WE100 
O.WE+W 
O.WE100 
8.89E-10 9.57E-14 

0.0 
Si0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

~ M R m 5 1  416 0 
QSTAlJOIRoUa5) 454 0 

T d l l  Mass L w  P n  Y e n  I Gred y1.mi Rnn 

Arg. Conc. in Paddy. Run 1 GMR tu@) 

Avg. Cow. in GMR lW) 

2.83E-12 

2.97E- 13 

Mu. Conc. h P.MY. Run .! CllR I@) 

Mu. conr in QIR luyl) 

1.65E-11 

1.73E-12 

C D  
DE 
E-F 
SSOD 

O.WE100 
0.WE40 
3.13E-10 
1.4OE-08 

0.00E*00 O.WE100 
0.WE*00 0.WE100 
3.81E-15 1.88E-15 
1.70E-13 8.4OE-14 

I TOTAL I 143E-08 1.74E-13 8.59E-14 

sub560 
WPA 
sub570 
sub575 

0 WE100 YES 0.WEIOO Y E S  
0 W E 4 0  YES 0 WE+W YES 
0 WE- YES 0 OOEIOO YES 
0 WE100 YES 0 WEIOO YES 

OWEIOO YES OWEIOO 
445E-14 YES 176E-11 
0OOE*00 YES OWE400 
OWE- YES OWE100 

YES 
YES 
YES 
YES 
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CHEMICAL 1,P-DICHLOROETHENE (l Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOA: 

Single storm event sediment yield Y(S)e (tonne): 9.36E+00 4.21 E+OO 4.44E+00 2.22E + 00 

1.1 1E+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 O.OOE+ 00 O.OOE+ 00 0.00E+00 

Single storm adsorbed contaminant quantity PX @): 0.00E+00 O.OOE+ 00 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 O.OOE + 00 O.OOE + 00 O.OOE + 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): 0.00E+00 0.00Et00 0.00E+00 0.00E+00 

O.OOE + 00 Single storm dissolved contaminant quantity PQi (9): 0.00E+00 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+W O.OOE + 00 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 0.00E+00 O.OOE + 00 O.OOE+OO 

e 
SUBBASIN 580 

SEDIMENT IN THE RUNOA: 

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): O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+ 00 

Annual adsorbed contaminant quantity (9): O.OOE+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.13E+05 

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 

O.OOE+00 

O.00E + 00 

SUBBASIN PDAR 

7.92E + 00 

1.17E+01 

2.12E-13 

1.68E-12 

5.55E-12 

7.06E + 05 

1.1 7E + 07 

4.45E-14 

8.89E-10 

2.93E-09 

1.47E-08 

SUBBASIN 581 

8.69E+01 

3.33E + 02 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

4.49E+05 

7.47E + 06 

O.OOE + 00 

0.00E+00 

0.00E+00 

0.00E+OU 

SUBBASIN 582 

9.56E+00 

5.19E +01 

O.OOE + 00 

O.OOE+00 

O.OOE+ 00 

3.68E + 05 

6.31 E +06 

O.00E + 00 

O.OOE + 00 
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' - 6 1 6 9 .  

C. Pai V I  Df P.6dY.R- 
.uw.h Dis.0ln.d DiU0h.d T d d V O l n r  Dil*m c m c . h * t o  Dlrm Dischuge 

Cmc. (marl) b a g )  o( Runon (a F a o r  w ( m w l l  ( d 5 )  

SllbSM) 2.28E-280 1.10E-276 1.70E+05 2.00E-01 4.55E-281 

WPA 4.31E-278 1.47E-274 l.ZOE+05 5.09E-01 2.19E-278 QROUTO 0.0 
-70 O.WE+OO O.WE+00 1.99E+05 6.25E-01 O.WE100 -70CT 53.0 

OsTAID(S7wVPA) 
sub575 0 . W E W  0.00E*00 1.23€+05 2.11E-01 O.OOI300 53.0 

s t l a  D.-w 
Ids) 

~ R c u t 2 5 i  416.0 
QSTAlWRoUa5) 454.0 

M 0.00€+00 O.WE*OO 4.34E+04 4.40E-02 0.00E100 
PDAR 5.07E-279 1.01E-274 7.06E+05 9.28E-01 4.7OE-279 
W 1  1.02E-279 1.3OE-275 4 49E+05 4.17E-01 4.27E-280 
Sub582 2.80E-279 2.92E-275 3.68E+05 2.97E-01 8.31E-280 

QROUT1 
(p575 
QSTA7Y575) 

C D  1.60E-273 
YU Conr inPaddy. R m l  cwl (W) 1.35E-275 1 LE I 7.14E-274 

1.56E-274 
YU. CMC. (w) 1.42E-276 SSOD 2.52E-273 

1 
Vo*.nt T d d  vo*l. 

Canbind  Wba*ILo.ding. Wd#lU.d Du8olr.d W d d ~ M . b r  
Dh. Conc. (marl) Y a s  (g) tmc. ( W g )  

sub560 2.28E-280 1.1OE-276 6.77.E-281 
WPA h -70 1.626278 1.478274 4.62E-279 
d 5 7 5  0.00E+00 O.WE+OO O.WEiV0 
sub 580.PDAR. 581 4 582 3.245279 1.448274 9.11E-280 

1.95E-278 9.59E-279 
8.69E-279 4.28E-279 
1 .WE279 9.37E-280 
3.07E-278 1.51E-278 

QROUTZ 
@TA8o 
QSTAEE(SSOD1) 

*PADDY 
OGWAVG) 

I TOTAL I 4.99E-273 6.07E-278 3.WE-278 

C C  
D D  

Max 
E-E 

CPC SCREENING ZOUTANONE R I I M  CRITERIA : 2.19EN3 (Upn) 

C D  206 252 - 407E-278 283E-276 
1 62E-275 4 62E-279 D E  7 5  11 3 13 9 DRRI)DRRII 182E-278 155E-276 
1 62E-275 4 62E-279 E- F 0 6  1 4  1 0  1 1  ###WM 398E-279 404E-277 

1 62E-275 4 62E-279 
1 62E-275 4 62E-279 S O D  492 ###wM 7 7 4 ~ 4 7 8  ~ ~ ~ - 2 7 6  

TOTAL toIDDtDloll 

SllbSM) 228E-280 YES 2 28E-277 Y E S  
WPA 431E-278 YES 2 72.5276 
sub570 0WE+00 YES 0 WE- 
-75 000E+00 YES 0 WE- YES sub582 

Ond Wad Rwer 

A r g  Conc m P n J d y s R m l U I R  (Wl 

Avg. Cmc. m CWi (W) 

9 26E-277 

973E-278 

O.WE40 YES 0.WE+00 
5.07E-279 YES #Mt##W 
1.02E-279 YES - 
2.80E-279 YES - 

Told h a .  L o m p  P.r V..r 

ldd Totd YO. T d d  YO. 
Cm.. Ya. Dnmbuedm6 D h t m e d  m 1 
&ctm Lo.Qnp(n) Yonhs (Iblby) v.r (Wd.r) 

YES 
YES 
YES 
YES 

. . -  . .  



CHEMICAL 2-BUTANONE 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 1 E+OO 1.07E+01 1.1 1 E +01 

ADSORBED 

Single storm adsorbed Contaminant conc. Cs(mg/kg): 6.TIE-281 i.23~-278 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 6.33E-280 5.1 7~-27a O.OOE + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 2.74E-278 3.92E-277 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 

2 . 7 8 ~  + 06 2.00E + 06 3.34E + 06 2.06E + 06 

1.20E + 05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.28E-280 4.31 ~ -278  0.00E+W 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 1.10E-276 1.47E-274 O.OOE+OO O.WE + 00 

O.OOE+OO Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 1.79E-275 2.44E-273 O.00E + 00 O.OOE + 00 

4.74E-275 1 . 1 1 E-273 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.OOE+OO 1.45E-279 2.80E-280 7.54E-280 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 I. 1 5 ~ 2 7 8  2.43~-278 7.21 E-279 

Annual adsorbed contaminant quantity (9): O.00E + 00 3.79E-278 4.04E-277 1 . a 6 ~ - 2 n  

SURFACE WATER RUNOW 

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 . 1 7E t 07 7.47E+06 6.31 E +06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 5.07E-279 1.02E-279 2.80~-279 

Single storm dissolved contaminant quantity PQi (9): O.WE+00 1.01 E-274 1.30E-275 2.92E-275 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 3.34E-274 2.17E-274 7.53E-274 

Annual dis. conta. qt (based on runoff) (9): O.mE + 00 i.68~-273 2.17E-274 5.00E-274 
I ‘ R  f?n h 
“UUIZL‘U 
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muL: &METHYL-ZPENTANONE PADDYSRWMSN 

Ce ?at V I  DF PdLtwRun 
Dn.0h.d Db.0h.d TUdVOhmK D.bm C m r a e t o  

conr (ny) Y o l h )  d R M  (q F r t W  sk.bml(mpn) 

1 14E-278 5 5OE-275 170E105 2WE-01 229E-279 

OWEIOO OWE+W 120E105 509E-01 OWE+OO 
OWEM0 O00E+W 199E+O5 625E-01 OWE64 

OWE400 0WE+W 123E+O5 211E-01 OOMIOO 

SllMnin 

Slb560 
W A  
sub570 

sub575 

sub580 
PDAR 
sub581 
Slb582 

won Dnchrpc ttM o n c n r g c  
(da) (d,l 

QROUTO 00 g p l R W 5 I  416 @ 
454 0 cp7OCT 

QSTA7W57OWPA) 
53 0 QSTA13MRout25) 

530 

0.WE40 O.WE+W 4.34E- 4.40E-02 0.WE+00 
2.63E-278 5.26E-274 7.06EM5 9.28E-01 2.445278 
0.WE+00 0.00E- 4.49E105 4.17E-01 O.WE+OO 
O.WE400 0.00€*00 3.68E45 2.97E-01 O.OOE+W 

QROUTl 
@75 
QSTA7Y575) 

Volnw T d l l  vDL.r 
Combiad StbboinL- waig~.d D I S S ~ . ~  W-d.. 

Dir cmc. (mpn) Y o a  (PI cmc. I m m P l  

sub 560 1.14E-278 5.5OE-275 2.31E-278 
WPA h d 5 7 0  O.WE+W O.WE+O O.WE64 
SIB575 O.WE+W O.WE+W O.WEi00 
sub 580.PDAR. 581 h 582 1.19E-278 5.26E-274 2.31E-278 

QROUTZ 
-TAB0 
QSTAEE(SSOD1) 

WPADDY 
OGWAVG) 

&faCO W d N  c O n C @ T d k 4 l S  

P* Run 

Mu. tu4 yu. rm 
Crw. ..aicn a - . k  .d..r-k 

r.dayM(ugli r .day~(mpl~p i  

2.29E-276 4.62E-279 C C  
D O  2.29E-276 4.62E-279 
E-E 1.17E-275 2.28E-278 
Max: 1.17E-275 2.28E-278 

Onl Yani Rircr 

Arp. ConC. al P8ddyS Run d GNR (Urn) 

AVD. Cow. in GMR (Wl 

1.85E-276 

1.94E-277 

2.05E-278 1.01E-278 
7.45E-279 3.68E-279 
2.85E-279 1.40E-279 
1.01E-277 4.97E-278 

Lo- I O  th. and YhniWHn 

1U.l hbss L ~ P N  S~om P d  ( 1 d.y. ) 

YdW.rol  YdW.ro l  M u s  YUa**, CVN Crass Y d W . d  Y d U . V o L  
SutmIl horn- hanybl ham-75 hamsmo halhlg Mnlo.anp p r c d ~ u w l )  

nmnm i.24~-278 a . 6 4 ~ ~ 7  

L -570 Ill) (srd.vl 

C D  20.6 25.2 
D E  7.5 11.3 13.9 #W###W 4.52E-279 3.865277 
E-F 0.6 1.4 1 .o 1.1 AIIolDIADIl 6.70E-279 6.795277 
SSOO 49.2 lDtltlRIIllDl 2.BJE-277 1.04E-275 

TOTAL nmnm 
T U d  Ma?% Lamp Pn Yam 

TU* T U d  U n s  1U.l U n a  
cras N u s  ~ d m 8  RarWednl 
S&mn L o h g  (p) M&hs ( W h y )  V..r (m/d.v) 

I TOTAL I 1.08E-271 131E-277 6 4 8 ~ m e  

Mu. Conc. in P.ddy. Ru, .t GNR (wl) 

YU C m .  h U R  (uy) 

9.78E-276 

1.03E-276 

sub560 1.14E-278 YES 8.30E-277 YES sub580 
WPA 0WE*00 YES 0 WE- 
sub570 0.WE*00 YES 0.WE*00 
sub575 O.WE*00 YES 0 W E 4 0  YES sub582 

C D  1.68E-273 
D E  6.12E-274 
E-F 2.3448274 
SSOD 8.278273 

0.00E*00 YES O.WE40 
2.63E-278 YES SWWMW 
O.WE*00 YES 0 W E W  
0.00E100 YES 0.00E*00 

YES 
YES 
YES 
YES 
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D 
CHEMICAL: QMETHYL-2-PENTANONE 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 9.1 1 E + 00 . 1.07E+01 1.11E+O1 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.31 E-278 0.00E+00 . O.00E + 00 O.OOE+OO 

Single storm adsorbed contaminant quantity PX (9): 2.16E-277 0.00E+00 O.00E + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 9.35E-276 0.00E+00 O.OOE + 00 O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume. (cf): 

1.99E + 05 1.23E + 05 

2.06E + 06 

1.70E + 05 1.2OE+05 

2.78E+06 2.00E+06 3.34E + 06 

DISSOLVED : 

Single storm dissolved Contaminant conc.Oe (mg/l): 1.14E-278 O.OOE + 00 O.00E + 00 O.OOE+ 00 

Single storm dissolved contaminant quantity PQi (9): 5.50E-275 O.OOE + 00 O.WE+00 

O.00E + 00 Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 8.99E-274 O.OOE + 00 O.00E + 00 0.00E+OO 

O.OOE O.OOE+OO + 00 0 O.OOE + 00 2.38E-273 

____ 

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 +OO 5.12E-278 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 4.06E-277 O.OOE + 00 O.OOE+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 1.34E-276 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 : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E +00 2.63E-278 0.00E+00 0.00E+00 

O.00E + 00 Single storm dissolved contaminant quantity PQi (9): 0.00E+00 5.26E-274 O.00E + 00 

O.OOE + 00 Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 1.73E-273 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 8.72E-273 OBOE + 00 O.00E + 00 



OEYUL: ACETONE 

ce w V I  DF P.dd*.Run 
Dasa4v.d b.h.d TaWvc+.me Duan C O N d r t n  SUmn DachlrQe 

CDnC (rnpn) U n S ( Q )  d R u m n  (a) F M o r  - (@I Id.) 

-560 345E-279 166E-275 170E+05 200E-01 689E-280 

WPA 6 708278 2 28E-274 120E+05 509E-01 341E-278 OROUTO 00  
-70 000E+00 OWE40 199E+05 625E-01 OWEIO cp7OtT 53 0 

QsTA?W57#WA) 
-575 2 35E-278 8 18E-275 123E+05 211E-01 4965279 530 

st.llm Dnchrp. 
(dll 

qp(Roul25) 4160 
QSTA13WRoUn5I 454 0 

Slb580 
PDAR 
-581 
Slh582 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

0.00€*00 O.WE+OO 4.34E4d 4.40E-02 O.WE+OO OROUT1 
6.42E-278 1.28E-273 7.06€+05 . 9.28E-01 5.96E-278 qp575 
1.57E-278 1.99E-274 4.49€+05 4.17E-01 6.54E-279 QSTA75(575) 
3.35E-280 3.498276 3.68E105 2.97E-01 9.948281 

V o l n r  TOW V o * r  
Crmbivd  S&bashLo&wl W W . d  W e d  Wdsht16adI. 

b. CMC. (MI Lln. (G) cons. (rSpnG) 

-560 3.455279 1.66E-275 3.238280 

&675 2.35E-278 8.18E-275 2.25E-279 
SIlb 580,PDAR. 581 6 582 3.35E-278 1.49E-273 3.OOE-279 

WPA 6 d 5 7 0  2.52~-278 2.2a~-274 2.26~-~19 

PROUT2 
cpSTABO 
OSTAEQSSOD1) 

WPADDY 
QGWAVG) 

C D  2.94E-273 
YU. C w .  k P.ddy. R m  i Ow (w) 1 2.49E-273 

7.79E-274 
ye E m .  h QYR (uvl) 2.93E-276 S O D  2.34E-272 

2.79E-275 1 

C C  
D D  
€-E 
Max 

3.58E-278 1.76E-278 
3.035278 1.49E-278 
9.48E-279 4.68E-279 
2.85E-277 1.41E-277 

C D  20 6 25 2 - 666E-278 463E-276 
2 5 2 ~ 2 7 5  2 m ~ m  D E  75 11 3 13 9 #f#UUUW 420E-278 358E-276 
2 52E-275 2 26E-279 E- F 0 6  14 10  11  #W#WW 2248278 227E-276 
3 =E-275 2 99E-279 SSOD 492 bWMW$ 801E-277 294E-275 
3 34E-275 2 99E-279 i0TAL #n#mmn 

I TOTAL I 2.96E-272 3.6lE-277 1.78b277 

W . l t W m i R W  T d d  Mass L w  Per V . r  

O.WE100 YES O.OOE+M) 
642E-278 YES WUUSFM 
1.57E-278 YES - 
3.3SE-280 YES #USSSW# 

Avs CMC. m Paddy, Run i GMR (Uy) 

Aws Conc. m Ow (&I 

5 77E-276 

605E-277 

YES 
YES 
YES 
YES 

T d i l  1d.I yal T d i l  N u l  
Cross Y n r  DnWUednO -sd n 1 
p.ctm-8 L o h p ( g )  W M  ( W W )  V a n  (Wd.Y) 
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-560 
WPA 
SIB570 
sub575 

345E-279 YES 3.45E-276 YES -0 
670E-278 YES 5.38E-276 YES PDAR 
OWE+OO YES 0.WEIOO YES Slh581 
235E-278 YES 5.38E-276 YES SIB542 



CHEMICAL: ACETONE Future 

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 

1.07E+01 Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 02 9.11E+00 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.23E-280 6.00E-279 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 3.02E-279 2.53E-278 0 . 0 0 E + m  

Annual adsorbed contaminant quantity (9): 1.31 E-277 1.92E-277 0 .00E+W 

SURFACE WATER RUNOFF: 

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 

SUBBASIN 575 

2.25E-279 

5.00E-279 

8.35E-278 

1.23E +05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.45E-279 6.7OE-278 O.OOE + 00 

Single storm dissolved contaminant quantity PQi (9): 1.66E-275 2.28E-274 O.WE+OO 

Annual dis. conta. qt (based on sediment yield)(g): 7.18E-274 1.73E-273 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 2.71E-274 3.80E-273 0.00E+00 

2.35E-278 

e 8.18E-275 

1.37E-273 

1.37E-273 

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 7 E  + 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): O.OOE+OO 4.59E-278 1.17E-277 

Annual adsorbed contaminant quantity (9): O.OOE+OO 1.5 1 E-277 1.95E-276 7.21 E-279 

SURFACE WATER RUNOR: 

Singlestorm 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): 0.00E+00 6.42E-278 1 S7E-278 3.35E-280 

Single storm dissolved contaminant quantity PQI (9): O.OOE+00 1.28E-273 1.99E-274 3.49E-276 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 4.23E-273 3.32E-273 9.01 E-275 

Annual dis. conta. qt (based on runoff) (9): O.WE+00 2.1 3E-272 3.32E-273 5.97E-275 
n f p ! - r ; i f l . .  

v a u'f 
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D 

C. *a V I  -- 
Conc (my) Mna(p) d R l m m  (a) Fen shbnmlllwll 

slbbaul R..omd hM.d l d l V O * . r *  D*pon cOnL-to - Dah.rp. 
Ids1 

SbSM) 257815 124E-11 170E- 2WE-01 511E-16 

WPA 0WE+W OWE+OO 120E45  509E-01 OOOE*oo QROUTO 00 
53 0 Sb.570 OWE* 0WE+00 199E405 625E-01 O W W  qp7OCT 

Q S T A I W S I W N  
-575 0 W E W  OWE* 123E45  211E-01 OWE+00 530 

=- m- 
IC(*) 

qp(Rar(25) 4160 
454 0 QSTAlJO(Rwt25) 

SA2580 
PDAR 
-81 
SA1582 

wu. W I N  concnrrmar 

O.WE+W 0.WE100 4.34E+04 4.40E-02 O.WE*oo QROUTl 
5.79E-16 1.16E-11 7.06EtO5 9.28E-01 5.37E-16 W 7 5  
O.WE+00 0.WE+00 4.49E- 4.17E-01 O.WE*oo QSTA75i575) 
O.WE+00 0.WE+00 3.68E- 2.97E-01 O.WE+oO 

P.wV, Run 

V h  Tad v o * r  
Combivd M b n h L o h p .  w w m d  Di8ah.d W e i d N d d  

Di.. Conc. (marl) y n l ( p l  C m c . ( ~ P )  

m560 2.57E-15 124E-11 5.70E-14 
WPA h 6 7 0  O.WE+W O.WE+OO O.WE*OO 
st3575 O.WE+W 0.OOEm O.WE+OO 
S U  580,PDAR. 581 6 582 2.61 E-16 1.16E-11 5.57E-15 

5 14E-13 114E-14 
5 14E-13 114E-14 
5 14E-13 114E-14 

Max 5 14E-13 114E-14 

G m l  Mmnl RNU 

A r p  Cmc. n P w  Rvn .I OR (@I 

A v p  Caw. n CMn (upn) 

7 62814 

8 WE-15 

QROUT2 
~ T A B D  
QSTAEE(SSOD1) 

*PADDY 406.0 P w R v n R l u p .  

OGWAVG) 3460.0 Bain(dl l . l l E 4 7  

Tot.1 Vo*nr  d R u l d l  

Epc sCR- 

C D  
D E  
E-F 
SSOD 

TOTAL 

20.6 25.2 2.55E- 12 2.79E- 15 1 .ME- 13 
7.5 11.3 13.9 9.28E-13 1.OZE-15 8.67E-14 
0.6 1.4 1.0 1.1 2.02E-13 2.21E-16 2.24E-14 

49.2 5.70E-12 6.24E-15 2.29E-13 

9.37E-12 

3.78E-10 
1 %E-10 
1.51E-11 
1 8ZE-10 

4.WE-15 2.27E-15 
1.68E-15 8.26E-16 
(.WE-16 9.06E-17 
2.22E-15 1.09E- 15 

TOTAL 1 713510 8 68E-15 4.28E-15 

6.20E-02 (@) RtSKCRllERU: 

Sb560 2.57E-15 YES 1.87E- 13 YES 
WPA 0.00E+W YES 0.00E+W 
-70 O.WE+W YES O.WE+W 
-575 0.00E+W YES O.WE+W . YES 

O.WE+W YES 0.WE100 
5.79E-16 YES 2.29E-13 
0.00EiGO YES O.WE+W 
O.WE+OO YES O.WE+W 

YES 
YES 
YES 
YES 
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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 (g): 

5.70E-14 

5.33E-13 

Annual adsorbed contaminant quantity (9): 2.31 E-1 1 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

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 (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

2.57E-15 

1.24E-11 

5.36E-10 

Annual dis. conta. qt (based on runoff) (9): 2.02E-10 

SUBBASIN WPA 

O.00E + 00 

0.00E+00 

O.00E + 00 

1.20E + 05 

2.00E+06 

SUBBASIN 510 

4.44E+00 

1.07E + 01 

O.00E + 00 

O.W)E+00 

O.00E + 00 

1.99E + 05 

3.34E + 06 

O.00E +00 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

SUBBASIN 575 

2.22E+00 

i . l lE+Ol 

O.OOE + 00 

O.WE + 00 

0.00E+00 

1.23E+05 

2.06E + 06 

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): 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 1.24E-14 0. WE + 00 OBOE + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 9.8OE-14 0.00E+00 O.00E + 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 3.23E-13 O.00E + 00 0.00E+OO 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

3.68E + 05 4.34E+04 7.06E + 05 4.49E+05 

7.13E+05 1.17E +07 7.47E+06 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (mg/l): 0.00E+00 5.79E-16 O.WE+OO 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 1 . 1 6E-11 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 3.81 E-1 1 OBOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 1.92E-10 0.00E+00 O.OOE + 00 

Page 3 



CHWIL: BROYODKHLOROYEIHANE 

cc w V I  DF PaddysRun 
UMtrn Dasohmd RMh.d Tdl lVObne  wlm Car - l o  Smmn 

Conc (mpn) Y n S ( 9 )  d R v l o n  (rn F I t m  s&Lum I+) ldsl 

St660 OWE+00 OWEIOO 170E+05 2WE-01 0WE+00 

WPA 0 W E m  000E+00 120E+05 509E-01 000E+00 OROUTO 00 
-570 O W E 4 0  OWE* 199E+05 625E-01 OWE+oo qp7OCT 530 

OSTAlWSl&WPA) 
-575 265E-04 924E-01 123E+05 211E-01 560E-05 530 

as- -pr 
1d.l 

qp(ROlQ51 4160 
OSTA130(ROlQ5) 454 0 

Slrb580 
PDAR 
sub581 
-582 

OSTA7Y575) 

OROUT2 
Wemlad.6.. (PSTABO 

a s s q s s o o i )  

O.WE*Oo 
0 . W E W  *PADDY 
3.39E-03 OGWAVG) 
O.WE*OO 

0.WEMO O.WEIOO 4.34E+04 4.40E-02 
0.00EIOO O.WE+00 7.06E45 9.28E-01 
O.WE+W O.WE+OO 4.49E45 4.17E-01 
0.WEIOO 0.00E+00 3.68E45 2.97E-01 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

C-d MbdLomp. 

Slb 560 
WPA a d 7 0  
sub575 
.w 5 8 o . p ~ ~ ~ .  581 a 582 

qp(RmtZ7) 370 0 
OSTAlw(RmtZ7) 378 0 

qp(RouW1 378 0 
OSTA120(Rwl3) 406 0 

VObne T d d  
W d g w d  Diuohd 

Dk. cm. (InM) Yn. (E) 

OBOE100 O.WE+00 
0.00E+00 O.WE+00 
2.65E-04 9.24E-01 
0.WEIOO 0.WE+00 

C D  
D E  
E-F 
SSOD 

206 252  000E+00 O W E 4 0  0WE*00 
7 5  11 3 13 9 128E-01 14lE-04 120E-02 
0 6  1 4  1 0  1 1  924E-03 101E-05 1 O3E-03 

492 OWEIOO O W E 4 0  000E*00 

A v g  Coos. in Paddy. Run .I GMR (UOnI 

A V g  CMC. k UIR (Uon) 

2.94E-03 

3.09E-04 

C C  
DD 
E-€ 
Max: 

YU Cmc. k Pddy. Rm d UIR (W) 

YU c w .  k G m  (Wan) 

4.66E-02 

4 90E-03 

O.WE+GQ 0.WE+00 
5.59E-02 7.13E-04 
5.59E-02 7.13E-04 
5.59E-02 7.13E-04 

C D  
D E  
E-F 
S O D  

0.WE+00 O.WE+O 
1.67E-04 8.21E-05 
1.20E-05 5.91E-06 
0.00E40 0.00EIOO 

O.WE+GQ 
1.37E41 
9.84E-01 
O.WE40 

TOTAL I 147E41  1.79E-04 881E-05 

-0 
WPA 
-570 
sub575 

CPC SCREWllC BRWODICHLOROMWIO R W  CRmRU : 1.40E-01 (uwl) 

O W E m  YES 0 WEIOO YES sLfl8O 
OWEIOO YES 
0WE+00 YES 0 W E a  YES S&581 
265E-04 NO 105E-02 YES a 5 8 2  

0 WE+00 YES 1 PDAR I 0.00EIOO YES 0.WE+00 
O.WE4O YES 000E+GQ 
0.WE40 YES 0.M)EIOO 
O.WE+W YES O W E 4 0  

YES 
YES 
YES 
YES 
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D 
CHEMICAL: BROMODICHLOROMETH 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 quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SUWACE 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): 

0.00E+00 

O.OOE+00 

O.M)E+OO 

O.OOE + 00 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21 E+OO 4.44E+00 2.22E+00 

9.11E+00 1.07E + 01 1.1 1E+01 

O.OOE + 00 O.OOE+ 00 3.39E-03 

O.OOE+ 00 0.00E+00 7.51 E43 

O.OOE + 00 O.00E + 00 1.26E-01 

1.20E+05 1.99E + 05 1.23E + 05 

2.00E+06 3.34E + 06 2.06E+06 

O.00E + 00 O.OOE+ 00 2.65E-04 

O.00E + 00 

O.00E + 00 

0.00E+00 

O.OOE+ 00 

9.24E-01 

1.55E+01 

O.00E + 00 O.WE + 00 1.54E+01 
9 

SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storrh 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): 

O.OOE+OO 

0.00E+00 

O.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. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

O.OOE + 00 

O.00E +00 

O.OOE+00 

O.OOE +OO 

SUBBASIN PDAR 

7.92E+00 

- 1.17E+01 

O.OOE + 00 

O.OOE + 00 

O.OOE+OO 

7.06E + 05 

1.17E +07 

O.OOE+00 

0.00E+00 

O.00E + 00 

O.00E + 00 

SUBBASIN 581 

8.69E + 01 

3.33E+02 

O.OOE + 00 

O.OOE+OO 

0.00E+00 

4.49E+05 

7.47E + 06 

O.00E + 00 

O.OOE + 00 

0.00E+00 

O.WE + 00 

SUBBASIN 582 

9.56E+00 

5.19E + 01 

O.OOE + 00 

O.OOE +OO 

O.OOE + 00 

3.68E + 05 

6.31 E + 06 

0.00E+00 

OBOE + 00 
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-560 
WPA 
Sub570 

-575 

O.WE+OO O.WE+OO 1.70E45 2.WE-01 O.WE+OO 

O.WE+OO 0.WE+00 1.20E+05 5.09E-01 O.WE+OO OROUTO 
O.WE+OO O.WE+OO 1.99€+05 6.25E-01 O.WE*oo pp7OCT 

O.WE*OO O.WE+LW 1.23€*(35 2.11E-01 0.00H00 
OSTAIWSI&WPA) 

0.0 
53.0 

53.0 

C C  OWE+0O 0WE+00 
D D  0 0 0 E 4 0  OWE+W 
E-E 384E- 765E-03 
Max 384E+00 765E-03 

gp(RwIZ5) 416.0 
OSTAlJO(RoUa5) 454 0 

Onst klunl River 

-80 
PDAR 
-1 
St682 

Cmaa YofWvoL morn rol Y d W v d  YofWvol  Y a a  Nu- Cpnv 
&.xion h o m ~ s e a  from WTA froln&A575 frolnma80 lDhp n U a s M n p  P u ~ l u y l  

L a 7 0  W6.I) 

C D  20 6 25 2 000E+OO OOOE+OO 0WE+00 
D E  7 5  11 3 13 9 O00EMO 000E+OO OWEM0 
E- F 0 6  1 4  1 0  1 1  190E+OO 209E-03 212E-01 
SSOD 492 8 5 Z E 4 l  933E-02 342E*00 

I TOTAL 871E41  

I Told I*a. Lomblg Pn Y . l  

O.WE+OO O.WE+OO 4 . 3 4 E a  4.40E-02 O.WH00 OROUT1 31.0 qp(Ran27) 370 0 
8.66E-03 1.73E+02 7.06E+05 9.28E-01 8.04E-03 W575 16 0 OSTAlOO(RaQ7) 378 0 
O.WE+OO O.WE+W 4.49Em 4.17E-01 O.OOE+OO aSTA7X575) 76.0 
O.WE+OO O.WE+OO 3,68E*(35 2.97E-01 O.oof+OO 

A r p  Conc. in P.dd*l R ~ l n  1 OLlR I&) 

Avp. Conc. in GMR IugA) 

5.5 1 E-01 

5.78E-02 

yu. cmc. b P.dd*l nul 1 GLlR (uy) 

UU. 12-. h tyR (ugrl) 

3.21E+OO 

3.37E-01 

Vo*n* Tad v a a r  
Combiad 8uhbnhL- w-sd DiS.0h.d W d d n d . m .  

Dh. Cone. Imp71 Y a a  In) Conc. I n Y p )  

sb 560 O.WE+00 O.WE+OO O.WE+OO 
WPA h utJ570 O.WE+OO O.WE+OO O.WE+OO 
&I575 0.WE+00 O.WE+OO O.WE+OO 
SL@ 580,PDAR. 581 L 582 3.90E-03 1.73€+02 7.77E-03 

O.WE+OO 
6.09E41 

OROUTZ 3.0 qp(RcuI.3) 378 0 
IVSTABO 196.0 OSTAlZWRaUW) 406.0 
OSTAEE(SSOD1) 199.0 

1d.l vo*nr or R m m  
*PADDY 406.0 P.dd*lRm- 

OGM/YAVG) 3460.0 Bumld) 1.11 E 4 7  

O.WE+OO 0.WE*00 
O.WE+OO O.WE+OO 
7.4 1504 3.66E-04 
3.32E-02 1.64E-02 

I TOTAL I 2.78E43 3.39E-02 1.67E-02 

Stb5W OWE+OO YES 0 WE+OO YES -0 
WPA OWE+00 YES 0 WE*00 
Sb570 000E+00 YES 0 WE*00 
W 5 7 5  0WE+00 YES 0 W E m  YES sltl582 

O.WE+OO YES 0.WE100 
8.66E-03 NO 3.42E*OO 
O.WE+00 YES O.WE+OO 
O.WE+OO YES O.OOE+OO 

YES 
NO 
YES 
YES 

I I I 
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CHEMICAL: BROMOMETHANE 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 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.44E + 00 

1.07E +01 

2.22E+00 

1.1 1E+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): 0.00E+00 

0.00E+00 

O.OOE+ 00 

0.00E+00 

O.00E + 00 

O.OOE + 00 

0.00E+00 

O.00E + 00 

0.00E+00 

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 contarninant 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 

O.OOE+OO 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE + 00 

0.00E+00 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

O.OOE+W 

~~~ 

SUBBASIN PDAR 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 

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 

1.72E-02 

1.37E-01 

4.50E-01 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 4.34E + 04 

Annual runoff volume (cf): 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): 

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.00E + 00 

O.OOE+00 

0.00E+00 

O.00E + 00 

8.66E-03 

1.73E + 02 

5.70E+02 

2.87E+ 03 

OBOE + 00 

0.00E+00 

O.OOE + 00 

O.OOE + 00 

0.00E+00 

O.OOE + 00 



cc P a  V, DF P-hn 
Dluh.d opromd ld . IVc4ma Dlum C m c b * l o  S l t a  DnCkroI 

C O K  I@) h. (p )  d R v D n  [ell Fator  s&bnm llapn) Id.) 

-0 492E-06 237E-02 170E+05 2OOE-01 984E-07 

WPA O W E 4 0  000E+W 120E+05 509E-01 OWE+oo OROUTO 00  
sub570 OWEIOO OWE40 199EM5 625801 000E+00 w 7 K T  53 0 

OSTA70(SlQWpA) 
-75 OWE40 0WE+W 123E+05 2 11E-01 0WE+00 530 

ata -pt 

1d.i 

qp(RaR251 4160 
OSTAlJO(RaR25) 454 0 

OROUTZ 

OSTAEE(SSOD1) 

1.17E-04 

1.89E-03 

sub580 
PDAR 
sub581 
sub582 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

O.WE+OO 0.00E40 4.34E404 4.40E-02 
1.BJE-04 3.66El00 7.06E+05 9.28E-01 
0.00E40 0.00E40 4.49E+05 4.17E-01 
O.OOE+W 0.00E40 3.68E*05 2.97E-01 

qp(RaR27l 370 0 
OSTAloo(RaR27) 378 0 

qp(RoulJ) 378 0 
OSTAl2CiRoulJ) 406 0 C-d 8"hbuhLo.dng. 

sub560 
WPA 6 sub570 
arb575 
sub 580.PDAR 581 h 582 

ld1 V o * n r  d R w d l  
P . d 4 . R u n D n n g c  

I llE*07 

V a  1d.l 
wrlb*ed Dm.omd 

Di.. Cow. (m#l) Y..s (pi 

4.92E-06 2.37E-02 
0.00E6U 0.WE40 
O.WE+W 0.00E40 
8.25E-05 3 6 6 E 4 0  

C C  9 84E-04 2 ME-05 
D D  9.84E-04 2.ME-05 
E-E 8.12E-02 1.86E-03 
Max: 8.12E-02 186E-03 

C D  
D E  
E-F 
SSOD 

Great yumi R i m  

7.24E-01 
2.63E-01 
1.31E*00 
5.75E41 

Y d h l  VoL 

-570 

488E-03 535E-06 372E-04 
178E-03 195E-06 166E-04 
404E-02 442E-05 448E-03 

SSOD 4 9 2  1 8 0 E 4 0  197E-03 723E-02 

TOTAL 1 8 5 E 4 0  

T o t 1  h s  L e  Per V m n  

Dnlo(r.d 6-d C a c  m 6-d 

cone (-1 W m GM4 lupn) W 

w560 492E-06 M S  3 57E-04 YES 
WPA 000E+00 YES 0 00EIOO YES 
sub570 0 0 0 E 4 0  YES 0 WE*O YES 
-575 0 0 0 E 4 0  YES 0 W E 4 0  YES 

A v p  Conc. h PlcMyr Run d WIR I@) 

A r p  Cmc. h CUR (I@) 

1.17E-02 

1.23E-03 

Wm Dm- -d C o n c m  SCRend 

Conc (ngn) RI( mGM4(@) W 

-0 OWE40 YES OMIE+00 YES 
PDAR 183E-04 YES 723E-02 YES 
M 1  000E*00 YES 0WE+00 YES 
-582 OWE40 YES OOOEIOO YES 

Mu. Cmc. in Paddys R u r  1 UIR 

yu. CaK. in GMR (Wg) 

6 78802 

7.12E-03 

8.81E-06 4.35E-06 
3.21 E-06 1.58E-06 
1.59E-05 7.BSE-06 
7.01E-04 3.46E-04 

TOTAL I 598El01 7.29E-04 3.59E-04 



CHEMICAL: CARBON DISULFIDE 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 1.1 1E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.17E-04 O.00E + 00 O.00E + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): l.lOE-03 0.00E+00 O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 4.75E-02 0.00E+00 0.00E+00 O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E + 05 1 .WE + 05 1.23E+05 

2.78E+06 2.00E + 06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/I): 4.92E-06 0.00E+00 0.00E+00 O.00E + 00 

Single storm dissolved Contaminant quantity PQi (9): 2.37E-02 O.OOE +00 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 1.03E+00 O.OOE+OO O.OOE + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 3.87E-01 0.00E+00 O.WE + 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 

ADS 0 R B E D 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 4.20E-03 O.00E + 00 O.WE + 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE+OO 3.33E-02 O.OOE + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 l.lOE-O1 O.00E + 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 

7.13E + 05 1.17E + 07 7.47E + 06 6.31E+06 

DISSOLVED : 

0.00E+00 Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 1.83E-04 OBOE + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 3.66E+00 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.21 E+01 0.00E+00 O.OOE + 00 

Annual dis. conta:qt (based on runoff) (9): 0.00E+00 6.06E+01 0.00E+00 O.mE + 00 
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S&b& 

sub560 
WPA 
-570 

sub575 

SIfl580 
PDAR 
S t 6 8 1  
sllb582 

C I  mi vr Of P u k W R m  
stroked at.0h.d TolrlVohmm olhon c a C . & I m l o  

Cmc. (rnpn) una(#) d R u d f  (d) F M o r  nab.un(nYl 

OWE100 OWE40  1 7 0 E m  2WE-01 OWE* 

000E+M) 0 W E W  120EtO5 509E-01 OWE*oo 
OWE- 0WE+00 199E105 625E-01 O W E 4 0  

1 07E-45 3 72E-42 123E+05 211E-01 225E-46 

Sl.uOn a t c l w g e  l l r n  Dacnrnr 
(dr) (dll 

4160 
530 QSTAlJWRwC5I 454 0 

530 
O 0  

QROUTO 
w70CT 
OSTA7WSI&WA) 

O.OOE+W 0.WE+00 4.34E- 4.40E-02 0.00HOo 
1.88E-46 3.76E-42 7.06E105 9.28E-01 1.74E-46 
O.WEiO3 O.WE100 4,49E+05 4.17E-01 0.- 
0.WE+00 O.WE*oo 3.68E+05 2.97E-01 0.WHOo 

QROUT1 
@75 
QSTA7Y575) 

31 0 q p ( R d 7 l  370 0 
160 Q S T A l W R m 7 )  378 0 
76.0 1 

TOW VO* l .  
mndnd W e l g M e d h  

Dia. Cmc. (rnwl) Y n a  (g) Ems. (mnW 

V o * a r  
conb.*d-- W.ighl.d 

SIfl560 O.WEm 0.WEMO 0.WE40 
WPA 6 d 5 7 0  O.WE+00 O.WE100 0.WEz00 
slb575 1.07E-45 3.72E-42 1.67E-44 
Slb 58O.PDAR. 581 6 582 847E-47 3.76E-42 1.25E-45 

,Lo z: 
4060 PdcjysRm- 

34600 BM(d) 111E107 

196 0 QSTAlZO(Rwt3) 

T d r l  V&m. d R i n m  

QROUT2 
qpsrnao 
QSTAEE(SSOD 1) 

*PADDY 
QGMA(AVG) 

C C  
D O  
E-E 
Max 

C D  20 6 25 2 OWEM0 0 W E m  O W E W  
OWEM0 0WE+00 DE 7 5  11 3 13 9 517E-43 566E-46 483E-44 
2 25E-43 3 52E-45 E-F 0 6  I 4  1 0  I 1  785E-44 860E-47 872E-45 
2 25E-43 3 52E-45 SSOD 492 185E-42 203E-45 743E-44 
2 25E-43 3 52E-45 TOTAL 2 44E-42 

CPC SCRWWC CULOROFORM RIP( CRllERU : 2.80E-02 (Uyl 

We.( Munl R i r n  

A r p  Cmc. n Plddy. Rm d OYR (Upn) 2 38E-44 

2ME-45 A r p  Conc n UIR (Upn) 

SUI560 
WPA 
Stb570 
w 5 7 5  

Totd Yn. LnUklO P U  V.l 

TOW T o t l  Y n r  Totd Y s s  
CrOIa Ys. DntrWed h 6 -.dhl 
s ~ b ~ n  L ~ ( P )  Wh ( W W )  v.r Wday) 

0 WE- YES O.WE*OO Y E S  
0 W E 4 0  YES 0.WE+00 
0 . W E m  YES O.WE*M) 
1.07E-45 YES 4.ZE-44 YES -582 

YU. Conc. in Pdcjys R m  d GYR (Uy) 

Max. c a r  in U R  (uwl) 

1.88E-43 

1.97E-44 

O.WE+00 YES 0.00E*00 
188E-46 YES 7.43E-44 
O.WE*M) YES 0.WEMX 
OWE+OO YES 0.WE+00 

C D  O.WE*oo O.WEc00 0.00EW 
DE 5.50E-41 6.70E-46 3.30E-46 
E- F 5.28E-42 6.43E-47 3.17E-47 
SSOD 5.91E-41 7.20E46 3.55E-G 

TOTAL 1.19E-40 1.45E-45 7 17E-46 

YES 
YES 
YES 
YES 
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CHEMICAL CHLOROFORM Future 

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 4.21E+00 4 .44E+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): O.OOE+ 00 0.00E+00 O.OOE + 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.OOE + 00 6.21 E-43 

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 O.00E + 00 1.07E-45 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 O.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 

6.22E-41 Annual dis. conta. qt (based on runoff) (9): O.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): 5.10E +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 2.77E-45 O.00E + 00 0.00E+00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 2.20E-44 O.OOE + 00 O.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 (13): 4.34E+04 7.06E + 05 4.49E + 05 3.68E+05 

Annual runoff volume (cf): 

DISSOLVED : 

7.13E+05 1.17E + 0 7  7 .47E+06 6.31 E + 0 6  

Single storm dissolved contaminant conc.(=e (mg/l): 0.00E+00 1 A8E-46 O.00E + 00 0.00E+00 

Single storm dissolved contaminant quantity Poi (9): 0.00E+00 3.76 E-42 0 .00E+00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.24E-41 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (a): O.00E + 00 6.23E-41 O.00E + 00 0.00E+00 
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6 1 6 1  

slm580 
PDAR 
sub581 
-582 

1.20E105 5.WE-01 9.51E-280 QROUTO 1.87E-279 6.35E-276 
-570 1 .38E-278 7.76E-275 1.99E45 6.25E-01 8.61E-279 w7OCT 

-575 0.WEMO 0.WE+00 1.23E#5 2.11E-01 O.OOE+OO 
OsTA70(57CbWPA) 

O.WE+00 O.WE4O 4.34E104 44OE-02 0.WE+00 QROUTl 31.0 gp(RaR27) 370.0 
378.0 1.86E-278 3.72E-274 7.06E105. 9.28E-01 1.73E-278 w575 

6.728279 8.55E-275 4.49E105 4.17E-01 2.808279 OSTA7Y575) 76.0 
O.WE+OO O.WE+00 3.68E105 2.97801 O.WE+00 

16.0 OSTAloo(Rout271 

0.0 qp(Rout25) 416 0 
53.0 OSTAlJWRout25) 454 0 

53.0 

V o * m  TOW vo*.r 
Canbiwd SubbnhLo.ding. W-ed D h a o h d  W d d ~ I . d . h .  

Dh. C w .  (rnpn) U n a  lg) Conc. @Wen) 

w560 2 . 9 8 ~ - 2 n  1.43E-273 8.6oE-277 
WPA 6 &70 9.3OE-279 8.40E-275 2,888278 
sub575 0.WE+00 0.WE+00 O.WE+00 
.S& 580,PDAR. 581 6 582 1.03E-278 4.57E-274 2.88E-278 

OROUT2 3.0 qp(Rud3l 378.0 
196.0 QSTAlZO(Rud3) 4060 

QSTAEE(SSOD1) 199.0 

Told V& d R W n  
(pPADDY 406.0 P-Rrn- 
OGWAVG) 3460.0 M(q 1.11 E 4 7  

C D  4.47E-272 I 1.64E-272 
1.49E-273 

M u  Conc. h P- R m  .I UIlR (Wl 4.98E-275 I 
Max. car. h 01R (IM 5.23E-276 SSOD 7 . r n ~ m  

5 . 4 5 ~ - 2 n  2.69E-277 
1.99E-277 9.82E-278 
1.82E-278 8.97E-279 
8.76E-278 4.32E-278 

I TOTAL 1 698E-272 8 WE-277 4 19E-277 

smo 2 . 9 8 ~ m  YES 2.32E-275 YES 
1.87E-276 

-570 1.38E-278 YES 1.38E-275 
-575 O.WE+GU YES O.WE*OO YES 

I WPA 1 1.87E-279 YES 
0.00E+00 YES 0.WE+00 
1.86E-278 YES wtuuatm 
6.72E-279 YES wtuuatm 
O.WE+GU YES O.WE+GU 

YES 
YES 
YES 
YES 

I I I I 
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CHEMICAL METHYLENE CHLORIDE Future 

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 + 0 2  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.6OE-277 

Single storm adsorbed contaminant quantity Pxi (9): 8.04E-276 

Annual adsorbed contaminant quantity (9): 3.48E-274 

SURFACE WATER RUNORr: 

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): 

2.98E-277 

1.43E-273 

6.21 E-272 

Annual dis. conta. qt (based on runoff) (9): 2.34E-272 

SUBBASIN WPA SUBBASIN 510 SUBBASIN 515 

5.23E-279 

2.20E-278 

1.67E-277 

1.20E + 05 

2.00E+06 

1.87E-279 

6.35E-276 

4.82E-275 

1.06E-274 

4.30E-278 

1.91 E-277 

1.72E-276 

1.99E+ 05 

3.34E+06 

1.38E-278 

7.76E-275 

6.97E-274 

1.30E-273 

2.22E + 00 

l . l l E + O l  

O.OOE +00 

O.WE + 00 

O.mE + 00 

0.00E+00 

0.00E+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+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.00E + 00 

Single storm adsorbed contaminant quantity PW (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): 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 

5.24E-278 1 .81 E-278 O.OOE+OO 

4.15E-277 1.57E-276 0.00E+00 

1.37E-276 2.61 E-275 OBOE + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 4.34E+04 7.06E + 0 5  4.49E + 05 3.68E + 05 

Annual runoff volume (cf): 7.13E + 0 5  1.1 7 E  + 07 7.47E+06 6.31E+06 

DISSOLVED : 

0 Single storm dissolved contaminant conc.Ce (mg/l): O.OOE + 00 1.86E-278 6.72E-279 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0 .00E+00 3.72E-274 8.55E-275 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): O.WE+OO 1 .=E-273 1.42E-273 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): 0.00E + 00 6.16E-273 1.42E-273 O.00E + 00 
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6 1 6 1  
F i  

Cross SeCiIml 

C C  
DD 
E- E 
Max 

- STYRENE 

~ 

Y". w yU.W Erns. % d U . V O L  Y d u. VOL %dU.vnl % o ( U v o l  Y n r  Yn.dmb+ C p u  

US.LI.LI d - 1  sulmn fmm- han WPA hanSaA575 h o r n t w o  lohp mnrbhp P d ( U Y 1  
--wnn(Uyl . l o y M ( - 1  L -570 IQI Wd.VI 

C D  20 6 25 2 OWE40 0 W E W  0WE+W 
OWE100 000E*00 D E  7 5  11 3 139 OWE40  0WE+a0 OWE+OO 
OWE+OO 000E*00 E-F 0 6  1 4  1 0  I 1  174E-39 191E-42 194540  
3 52E-39 4 96E-40 S O D  492 780E-34 855E-41 314E-39 
3 52E-39 4 96E-40 TOTAL 7 98E-38 

w560 
WPA 
sub570 

sub575 

-0 
PDAR 
sub581 
-82 

-1 Ltuni Rntr 

O.WE100 O.WE*00 
O.WE40 O.WE+OO 
O.WE+W O.WE+OO 

O.WE+OO O.WE*00 

O.WE+OO O.WE+OO 
7.93E-42 1.59E-37 
O.WE+OO O.WE+OO 
0.00E+00 O.WE10O 

T d d  Y n s  Lohp Per Y e a  

w 560 
WPA & rub570 
rub575 

580.PDAR. 581 6 582 

Arp Cmc II) P.ddy. Rm 1 c*IR (upnl 

Avo C o r n  n GUR (upn) 

5 04E-40 

53OE-41 

Mu Cmc. nP.d6yr Run1 CUR ~ U p n l  

Y.r C m .  n QR (e) 
294E-39 

309E-40 

1.70E+05 
1.20E+05 
1.99E105 

1.23€+05 

4.34EW 
7.06€+05 
4.49E& 
3.68€+05 

0.WEWO 
3.58E-42 

T a d  T d d  Mass 1d.I Ynr 
Crmr Y n S  D k h l b U l d n 6  D.blbu.drn1 
&cbm L o m S I n )  Yorun (W*l v.r (bldrf)  

C D  0 00EM0 0 WE100 0 WE+OO 
DE 0 WE*00 0 W E 4 4  0 WE100 
E-F 5 %E-38 6 79E-43 3 35E-43 
SSOD 2 50E-36 304E-41 1 50E-41 

TOTAL 2 55E-36 3 llE-41 153E-41 

2.WE-01 
5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

1d.l 
D L I S d v d  
y.n (P) 

O.WE*OO 
O.WE+OO 
0.WEiW 
1.59E-37 

O.WE+OO 

O.rnE+OO 
O.WEI0 

QROUTO 
w70CT 

QROUTI 
-575 
QSTA73575) 

qpPADDY 
QGWAVG) 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

qplR&5) 4160 
QSTAlJWR&5) 454 c 

W R W 7 !  370 0 
QSTAlW(RW7) 378 0 

W3anJ) 378 0 
QSTA120(RanJ) 406 0 

2.80E-01 (e) CPC SCRWIIG STYRENE R S M  CRrropU : 

w560 
WPA 
w 5 7 0  
w 5 7 5  

O.WE+OO YES O.WE40 YES 
O.WE40 YES O.WE100 YES 
O.WE+OO YES O.WE40 YES 
O.WE+W YES 0.WE100 YES 

OWE+OO YES OWE40 
793E-42 YES 3 14E-39 
OWE40  YES OWE40  
OWE40  YES OWE40 

YES 
YES 
YES 
YES 
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CHEMICAL: STYRENE 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 + 0 2  

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 (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 

0.00E+00 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21 E+OO 4.44E+00 2.22E+00 

9.1 1 E +  00 1.07E+01 1.1 1 E + 0 1  

O.00E + 00 O.00E + 00 O.00E + 00 

O.WE+W O.WE+W O.00E + 00 

O.OOE + 00 O.OOE + 00 O.OOE + 00 

1.20E + 05 1.99E + 05 1.23E + 05 

2.00E+06 3.34E + 06 2.06E + 06 

0.00E+00 0.00E+00 OBOE+ 00 

O.OOE + 00 

O.OOE+OO 

O.00E + 00 

O.00E + 00 O.OOE+00 O.wE+OO a 
0.00E+00 O.OOE + 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 

5.19E+01 Annual sediment yield Y(S)a (tonne/yr): 2.26E + 01 1.17E+01 3.33E + 02 

ADSORBED: 

O.00E + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 1.12E-39 O.00E +00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 8.86E-39 O.OOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 2.92E-38 O.OOE+OO O.OOE+OO 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 7.06€+05 4.49E + 05 3.68E+05 

7.1 3 E + 0 5  1 . 1 7 E  + 07 7.47E +06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE + 00 7.93E-42 O.OOE + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 1.59E-37 O.OOE + 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 5.22E-37 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 2.63E-36 O.OOE+OO O.OOE+m 
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E)(ELIIcu: TETRACHLOROETHENE 

&MI& 

-560 

WPA 
S t 6 7 0  

-575 

-0 
PDAR 
-581 
Stb582 

Ce PQi Vr DF ?-Rm 
Di.wlved Dis8dv.d T o U V o * . n  WILa caC.dut0 

cac. (mpn) Mnqg) d R u W l  (a) F l R m  Uabainlw) 

1.36E-09 6.53E-06 1.70EM5 2.WE-01 2.71E-10 

O . W E a  0.00E+00 1.20EM5 . 5.09E-01 O.WE*oo 
O.WE+W 0.WE40 1 .99EM 6.25E-01 O.WH00 

O.WE+00 O.WE+W 1.23E+05 2.11E-01 0.WE100 

O.WE+W O.WE+W 4.34EW 4.40E-02 0.WE40 
5.11E-08 1.02E-03 7 .06EM 9.28E-01 4.74E-06 
2.80E-10 3.55E-06 4.49EM5 4.17E-01 1.17E-10 
1.19E-09 1.23E-05' 3.68EM5 2.97E-01 3.52E-10 

\ 
OROUTO 
@ 7 K T  
QSTA7W57WA)  

C m n b k d  S&b.linLLu$m!p 

sub560 
WPA 6 d 5 7 0  
sub575 
S& 580,PDAR. 581 6 582 

QROUTI 
(p575 
QSTA73575) 

Vo*n* Told Vo*m* 

Dis. conc. (mpn) UP*@) C M C . I W g )  
wei@ll.d Di..ohM WCipnd&. 

1.36E-09 6.53E-06 7.55E-08 
0.00E40 O.WEWO O.WE40 
0.WE+00 0.00E+00 0.00E100 
2.34E-08 1.04E-03 1.25E-06 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

~~ ~~ 

C D  
C C  2 71E-07 1 51 E-08 D E  
D D  2 71E-07 1 51 E-08 E-F 
E-E 2 3OE-05 123E-06 SSOD 

TOTAL 
Max 2 JOE-05 123E-06 

QROUTZ 3.0 
196.0 

QSTAEE(SSOD1) 199.0 

~ ~ 

20 6 25 2 1 35E-06 1 47E-09 1 03E-07 
7 5  11 3 13 9 4 90E-07 5 37E-10 4 58E-08 
0 6  1 4  1 0  I 1  114E-05 125E-08 127E-06 

492 5 10E-04 559E-07 205E-05 

5 24E-04 

@PADDY 
QGMqAVG) 

Gnd Muno Rwer 

406.0 
346C.O 

T d  Y n r  Lordnp Per Ye# 

Ip(RuJt25) 4160 
454 0 QSTA13CNRout25) 

-560 
WPA 
-70 
-575 

(plRar127) 370.0 
OSTAloo(Rout27) 378 0 

WRouU) 378 0 
QSTAIZWRouU) 406 0 

136E-09 YES 9 85E-08 YES SUI560 
OWE*W YES 0 00E+00 YES PDAR 
0WE+00 YES 0 00E+00 YES -581 
O W E 4 0  YES 0 W E 4 0  YES Sib562 

P.ddy. R m  

Arq. Conc. m Paddm Run d GMR (Uy) 

Avq. Conc. in GMR (Uyl 

3.32E-06 

3.49E-07 

2.WE-04 
7.27E-05 
3 73E-04 

S O D  1 M E 4 2  

2.43E-09 1.2OE-w 
8.85E-10 4.36E-10 
4.54E-09 2.24E-09 
2.WE-07 9 86E-08 

I TOTAL 1 171E-02 2.08E-07 1.03E-07 

O.WE*OO YES O.WE+00 
5.11E-08 YES 2.05E-05 
2.8OE-IO YES 2.8OE-07 
1.19E-09 YES 1.19E-06 

YES 
YES 
YES 
YES 

I I 
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CHEMICAL TETRACHLOROETHENE 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+ 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 0.00E+00 O.00E +00 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 7.07E-07 O.00E + 00 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity (9): 3.06E-05 O.OOE + 00 O.00E + 00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.2OE+05 

2.78E + 06 2.00E+06 

1.23E+ 05 1.99E + 05 

3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.36E-09 O.00E + 00 O.OOE+ 00 0.00E+00 

O.00E + 00 Single storm dissolved Contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 2.83E-04 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): 1.07E-04 O.OOE + 00 O.OOE+ 00 

0.00E+00 O.OOE+OO 0 
OBOE+ 00 

6.53E-06 O.mE + 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): 0.00E+00 2.74E-06 1.43E-08 5.98E-08 

Single storm adsorbed contaminant quantity Pxi (9): 0.00E+00 2.17E-05 1.24E-06 5.72E-07 

Annual adsorbed contaminant quantity (9): O.00E + 00 7.15E-05 2.07E-05 1 ME-05 

SURFACE WATER RUNOF 

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 6.31 E+06 

DISSOLVED : 

a 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): 0.00E+00 1.02E-03 3.55E-06 1.23E-05 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 3.36E-03 5.91 E-05 3.19E-04 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 1.69E-02 5.91 E-05 2.12E-04 
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Slb560 

WPA 
sub570 

m 5 7 5  

Slh580 
PDAR 
-1 
Slb582 

2.Jo.E-10 

4.67E-10 
o.WH00 

0.00Hoo 

115E-09 555E-06 
9 18E-10 3 12E-06 
OWE- OWE- 

0WE+W OWEIOO 

OWE* OWE+W 
1 l lE-06 221E-02 
0WE+W OWE+W 
785E-10 8 (BE46 

QROUTO 
qp7OCT 
aSTA70(57&WpA) 

Combbrd MbphLordkg. 

OWH00 
103E-06 
0 WE- 
2 %-lo 
vo*rr 

wa#ltaluJa. 
cons. ( l r y g )  

6 42E-08 
184E-08 
OWE400 
2 67E-05 

sub560 
WPA L sa570 
d 5 7 5  
W580,PDAR. 581 h 582 

OROUT1 310  WReuQ7) 370 0 
378 0 qp575 160 Q S T A l W R ~ 7 1  

(llSTA75(5751 76 0 

QROUTZ 30  WRwi.3) 378 0 

QSTAEE(SSODl1 199 0 
cpsrm 196 0 QSTAl2o(Rwi.3) 406 0 

Told V D L m  d R M  
wPADDY 4060 PaduwRmDrmage 

QGWAVG) 34600 BM(dl 111E47  

1.70E65 

1.20E105 
1.99EG5 

1.23E45 

4.34€+04 
7.06E65 
4.49E45 
3 68E45 

V o * m  
W W U I  

Dis. c w .  ( n y l  

1.15E-09 
3.45E-10 
0.00E40 
4 99E-07 

C C  
D D  
E-E 
Mllx 

2.WE-01 

5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

Told 
Da.0h.d 
Ya. (0 )  

5.55E-06 
3.12E-06 
O.WE+W 
2.21 E-02 

C D  206 25 2 193E-06 211E-09 147E-07 
3 45E-07 184E-08 D E  7 5  11 3 13 9 769E-07 842E-10 718E-08 
3 45E-07 184E-08 E-F 0 6  1 4  1 0  1 1  243E-04 267E-07 270E-05 
491E-04 2 63E-05 SSOD 492 109E-02 119E-05 437E-04 
491E-04 2 63E-05 TOTAL 1 l lE-02 

Wed ym( Rnn 

A r p  C a c  m Paddy$ Rm 1 CUR (Uy) 

A v g  Conc n CUR (MI 

7 04E-05 

739E-06 

0.0 qp(RWt25) 416.0 
53.0 QSTA13OfRoUa5) 4540 

53.0 i 

T d d  Y a s  Lo- PN Yea 

Td.1 T e d  Mus TUd Ya. 
Cross y1.l D n V W e d  h 9 OkmDuad n 1 
+(dm Loadmg(p1 yonnn (W*) v.r (W*) 

C D  
4.10E-04 D E  1 E-F 

YU. Cons. m Paduw Rm 1 CUR IUyI 

YU. Cons. h OIR (MI 4.31E-05 SSOD 

2.03E-04 
7.66E-05 
7.79E-m 
3.48E-01 

2.47E-09 1.22E-09 
9.33E-10 4.WE-IO 
9.48E-08 4.68E-08 
4.24E-06 2.09E-06 

I TOTAL I 356E-01 4 34E-06 2 14E-06 

CPC SCREDWG TRICI(LOR0ETWp R I M  CRITERIA : 2.50E-01 (W) 

SUB60 
WPA 
-570 
!XI575 

l.lSE-09 YES 1.4 1E-07 YES 
9.18E-10 YES 1.4lE-07 YES 
O.WE+OO YES 0.00E+W YES 
O.WE+00 YES O.WE*OO YES 

PDAR 
Slb581 
-82 

O.WE+W YES O.WE+W 
l. l lE-06 YES 4.37E-04 
O.WE100 YES O.WE+W 
7.85E-10 YES 7.85E-07 

YES 
YES 
YES 
YES 
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CHEMICAL TRICHLOROETHENE 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+OO 2.22E+OO 

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): 6.42E-08 4.89E-08 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quantlty PXi (g): 6.01E-07 2.06E-07 O.OOE + 00 O.00E + 00 

O.OOE + 00 Annual adsorbed contaminant quantity (9): 2.60E-05 1.56E-06 O.OOE + 00 

SURFACE WATER RUNOFF: 

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): 1.15E-09 9.18E-10 O.OOE+00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 5.55E-06 3.12E-06 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 2.40E-04 2.37E-05 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): 9.06E-05 5.20E-05 O.00E + 00 O.OOE +00 

0.00E+OO o.ooE+OO a 
SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOFF: 

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+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 5.93E-05 0.00E+00 3.96E-08 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 4.70E-04 O.OOE + 00 3.79E-07 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.55E-03 O.OOE + 00 9.79E-06 

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 1.1 7E + 07 7.47E + 06 6.31 E +06 

DISSOLVED : 

7.85E-10 Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+OO 1.11E-06 O.OOE +00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+OO 2.21 E-02 O.OOE+OO 8.18E-06 

Annual dis. conta. qt (based on sediment yield)@): O.OOE+OO 7.28E-02 O.OOE + 00 2.11E-04 

Annual dis. conta. qt (based on runoff) (9): o.OOE+OO 3.67E-01 O.OOE +00 1.40E-04 
- e .  
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-0 O.WE+OO 0.00EIOO 1.70E+05 2.WE-01 

WPA 0.00EIOO 0.00EIOO 1.20E+05 5.09E-01 
W 5 7 0  0.WEIOO 0.WEIOO 1.99E+05 6.25E-01 

sub575 O.WE+W 0.WEIOO 1.23E+05 2.11E-01 

-580 0.WEIOO O.WE*OO 4.34E4.34 4.4OE-02 
PDAR 2.42E-183 4.84E-179 7.06E+05 9.28E-01 
s16581 O.WE+OO 0.00EIOO 4.49EW 4.17E-01 
Sub582 0.WE+00 O.WE+W 3.68E+05 2.97E-01 

V o * r r  1d.l 
C&d W.i#.d Dk- 

Dir Conc. (mpn) N m a  (9) 

S ~ I  560 O.WEIOO 0.00EIOO 
WPA 6 sub570 0.00E100 0.WE+00 
Ub575 0.00EIOO 0.WEIOO 
Sub 580,PDAR. 581 & 582 1.09E-183 4.84E-179 

TOTAL 

Paddy. nm 

7 78E-178 9 47E-183 4 67E-183 

0.WEIOO 

9.70E-182 

Sllb560 
WPA 
Sub570 
-575 

0.0 
53.0 

53.0 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3464.0 

OWEIOO YES 0 WE*00 YES 
OWEIOO YES 0 WE+OO YES 
OWEIOO YES 0 WE- YES 
OWEIOO YES 0 WE- YES 

SIRFACE WATER Yom RrmLlt: 

107E-180 955E-182 
107E-180 9 55E-182 

on* urn nncr 

Arg. Corn. m Paddy. Rm d UIR I@) 

A r p   con^ m GhlR (&) 

154E-181 

162E-182 

Ye conc. inP* nm.1 tyR (uy) 8.97E-181 

Ye Cmc. h M  (@I 9.42E-182 

#RaG!5l 416C 
454 c OSTAlJO(Rcut25, 

! 

QP(Rcut27l 370 0 
QSTAIOO(Rcut27) 378 0 

W R d I  373 c 
406 0 OSTA 1 ZO(Rout3I 

C D  
D E  
E-F 
SSOD 

20.6 25.2 
7.5 11.3 
0.6 1.4 

O.WEIOO O.WE*OO O.WE*OO 
13.9 0.00EIOO O.WE100 O.WE+OO 
1 .o 1.1 ##W#### 5.83E-I84 5.9lE-182 

49.2 ##W#### 2.61E-I82 9.56E-181 

C D  
D E  
E-F 
SSOD 

0.WEIOO 
0.00EIOO 
1.70E-179 
7.61E-178 

O.WE*OO 0 WEIOO 
O.WE*OO 0 W E 4 0  
2.07E-184 1.02E-184 
9.27E- 183 4.57E-183 

E/ W 2  

O.WE*OO YES O.WE+W 
2.42E-183 YES ##W#### 
O.WE+00 YES 0.WEIOO 
O.WE+OO YES 0.WE40 

MS 
YES 
YES 
YES 



CHEMICAL 2,4DICHLOROPHENOL 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 + 0 2  

SUBBASIN W A  SUBBASIN VO SUBBASIN 575 

4.44E + 00 

1.07E + 0 1  

2.22E t 00 

1 . l  1 E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 0 . 0 0 E t 0 0  

Annual adsorbed Contaminant quantity (9): 0.00E+00 

O.00E + 00 

O.00E + 00 

0.00E+00 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

SURFACE WATER RUNOFF: 

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 

O.OOE+ 00 

O.OOE+00 

O.OOE+OO 

0.00E+00 

O.OOE+OO 

O.OOE + 00 

O.00E + 00 

O.OOE + 00 

O.OOE+OO 

O.00E + 00 

O.OOE + 00 

0.00E+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 

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): O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 

2.1 5E-181 

1.71 E-180 

5.62E-180 

O.OOE+m 

O.00E + 00 

O.00E + 00 

O.OOE + 00 

O.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 + 0 7  

4.49E + 05 

7.47E+06 

3.68E + 05 

6.31E+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)@): 

Annual dis. conta. qt (based on runoff) (9): 

O.00E + 00 

0.00E+00 

O.OOE+00 

O.00E + 00 

2.42E-183 

4.84E-179 

1 S9E-178 

8.02E-178 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 
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sub560 

WPA 
M 5 7 0  

sub575 

-0 
PDAR 
sub581 
s l L m 2  

OWE400 OWE400 1 7 0 E m  200E-01 

OWE400 O W E 4 0  120E+05 509E-01 
OWE400 OWE400 1 99E+05 6 25E-01 

OWE400 OWE400 I 2 3 E m  211E-01 

OWE+OO 000E40  434E*04 440E-02 
377E-25 754E-21 706E+05 928E-01 
0WE+00 OWE400 4 4 9 E a  4 17E-01 
OWE+00 OWE400 368E+05 297E-01 

0.0 
53.0 

53.0 

0.00E400 
0.00EIOO 
0 .WEW 

O.WE* 

QROUTO 
q170CT 
IXTA7WSIMWA) 

pp(Rout?5l 416@ 
OSTAI3WRaR25) 454 0 

WRaR27I 370 0 
OSTAlCqRaR271 378 0 

gD(RM3) 378 @ 
QSTA12qRoUU) 406 D 

0.00E400 
3.%€-25 
O.W€IOO 
0.WE400 

Vo*.r  
WdgUadads. 
c w .  ( Ipng)  

0 .WEW 
O.OOE+oo 
O.WE+OO 
2 55524 

QROUTI 31.0 
(p575 16.0 
QSTA7Y575) 76 0 

QROUT2 3.0 
@TAB0 196.0 
QSTAEE(SOD1 J 199.0 

*PADDY 406.0 
QGGMAIAVG) 3460 0 

I C D  I 0.00EIOO 

Canb.l.d Oubbnin LOa&WS 

w 560 
WPA h s~b.570 
sub575 
Sub JBO PDAR 581 h 582 

Max. C w .  k Pad- Run d CllR (Uy) 1.40E-22 D E  I E-F 
Mu. CDnr in GMR (Uy) 1.47E-23 S O D  

V o * m  TDlJ 
WeigMed DLlr0k.d 

Dr CDnL (ny) Mass In) 

OWE400 OWE400 
OWE400 OOOEIOO 
000EMO OWE400 
1 7OE-25 7 54821 

0.00€+00 
2.65E-21 
1.19E-19 

Cross section 

C C  
D D  
E-E 
Max: 

0.00E+00 O.OOE400 
O.WE+00 0.00E400 
3.23E-26 1.59E-26 
1.44E-24 7.12E-25 

Mu.tD1.l yU.W Cra. %dW."oL % d U . V o l  %dW.roL % d W . v d  Mass yU.MI C ~ M  
dll.m.h . b L c m . h  sutloll frmnsubw from W A  from-575 f m m S l l l O  lo- a u r s l o h p  p r C . ( l l u p l l l  

--Y=nn(WI . .Oayrnn(WSI L -570 ID) 1Wd.V) 

C D  20.6 25.2 0.00E+00 O.WE400 OWE400 
0.WE+00 0.00€*00 D E  7.5 11.3 13.9 0.00E400 0.00E400 0.00E400 
O.OOE+00 0.00€*00 E-F 0.6 1.4 1 .o 1.1 8.30E-23 9.09E-26 9.21E-24 
1.67E-22 2.52E-24 SSOD 49.2 3.7lE-21 4.07E-24 1.49E-22 
1.67E-22 2.52E-24 

TOTAL 3.79E-21 

I TOTAL I 1.21E-19 1.48E-24 7.28E-25 

tnl Miad Rim 

CPC SCREENING 2.UnNrlltOToCIIENE RISK CRKERLP. : 1.3OE-02 (upll) 

T o l l  Mass Loldng P U  Y 9 U  

tubL%nn 

sILl560 
WPA 
SA570 
sub575 

000785 . 

Dn.0h.d S c r m d  Cmc n t c r . n r d  rubban Dnsohd Lu& C w . n  SCIUWd 

c w  (mpn) ou n uu (I@) W c w .  (ny) OIll mluu{upll)  W 

OWEIOO YES 0 WE* YES SEIen O W E 4 0  YES O W E 4 0  YES 
000E+00 YES 0 WE* YES PDAR 3 7 7 ~ ~  YES 1 49~-22  YES 
OWE400 YES 0 WE400 YES s l L m 1  0WE+00 YES 0WE*00 YES 
OWEIOO YES 0 WE400 YES -82 OWEMO YES O00E+00 YES 



CHEMICAL: 2,4DINITROTOLUENE 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): O.OOE +00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.7OE + 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+ 00 

0.00E+00 

0.00E+00 

O.OOE + 00 

SUBBASIN WPA SUBBASIN S O  SUBBASIN 575 

4.21E+00 4.44E + 00 2.22E+00 

1.1 1E+01 1.07E + 01 9.11E+00 

O.00E + 00 O.OOE + 00 O.OOE + 00 

O.00E + 00 0.00E+00 O.OOE+ 00 

O.OOE + 00 0.00E+00 O.OOE+OO 

1.20E + 05 1.99E + 05 1.23E + 05 

2.00E+06 3.34E + 06 2.06E + 06 

0.00E+00 O.00E + 00 O.00E + 00 

O.OOE + 00 

O.OOE +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 lN.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: 

O.OOE + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 5.67E-24 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): O.M)E+OO 4.49E-23 O.OOE+OO O.00E + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 1.48E-22 O.00E + 00 0.00E+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 1.1 7E + 07 7.47E + 06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): OBOE+ 00 3.77E-25 O.00E + 00 O.OOE+00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 7.54E-21 O.00E + 00 0.00E+00 

2.48E-20 O.OOE+ 00 O.00E + 00 Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 1.25E-19 O.OOE + 00 O.00E + 00 

0.00E+00 
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PADDVS RUN BASU 

W560 
WPA 
-70 

-575 

-580 
PDAR 
511b581 
-582 

a-: ZSUNITROTOLUENE 

OWE+OO 0.WE40 1.70E45 Z.WE-01 

0 .WE40 O.WE40 1.XIE405 5.09E-01 
O.WE+OO O.WE+00 1.99E45 6.25E-01 

O.WE40 0.WE+00 1.23E405 2.11E-01 

0.WE40 O.WE+00 4.34EtO4 , 440E-02 
8.63.E-27 1.73E-22 7.06E405 9.28E-01 
O.WE+OO O.WE+00 4.49€+05 4.17E-01 
0.WE+00 0.00E40 3.68E45 2.97E-01 

SCCMUD: vyrmo(n STOIIIIYYAm CWROLS 

F l N C  

0.0 
53.0 

53.0 

31.0 

Op(RaR25l 416.0 
OSTAIJWRDUa5) 454.0 

a R a R 2 7 )  370.0 

0.WE40 

O.WE+00 
O.WE+o 

O.WE+00 

0.WEtW 
8.01E-27 
O.WE100 
0.WE+00 

V- 
W W . d  e. 
Cms. ( W P )  

0.WE40 
O.WE+OO 
0.WE+00 
1.17E-25 

CDmbivd S u b b a i n L o m  

sub 560 
"Ah a 5 7 0  
a 5 7 5  
SLI 580.PDAR. 581 h 582 

SURFACE WATER YODEL RESULTS: 

V- T O U  
w.ion.d Di..olvmd 

Da. Cms. (*I w s  (el 

O.WE+M) O.WE+M) 
0.00E40 0.WEMO 
0.WE40 0.WE40 
3.89E-27 1.73E-22 

OROUT1 

QSTA75(575) 
@75 

C D  
D E  
E-F 
SSOD 

QROWTZ 
qPSTAB0 
QSTAEE(SSOD1) 

20 6 25 2 OWEIOO 0WE*00 0WE+00 
7 5  11 3 139 OWEtOO OWEM0 OWE*OO 
0 6  1 4  1 0  1 1 1 WE-24 ZMIE-27 2 llE-25 

492  849E-23 930E-26 341E-24 

(pPADDY 
QGMAIAVG) 

sub560 
WPA 
-570 
sllb575 

0WE+00 YES 0 WE+00 YES 
OWE+W YES 0 W E 4 0  YES 
O W E 4 0  YES 0 W E 4 0  YES 
O W E 4 0  YES 0 W E 4 0  YES 

16.0 OSTAlW(RoUn7) 378.0 
76.0 1 

I 

C C  
D D  
E-E 
Max: 

O.WE40 0.00E40 
0.00E+00 0.00E+00 
3.8.3E-24 1.15E-25 
3.83E-24 1.15E-25 

A V ~  c-. m pad- RUI e QIR (WI 

AVO C m .  in W I R  IW) 

5.49E-25 

5.76E-26 

lu. c-. il paddy. ~m e QIR iuon) J.XIE-Z~ 
lu. C-. h W I R  (-1 3.36E-25 

9.61E-26 SI. Sad Cons. in P.R. I C U R  (mphp) 

C D  
D E  
E-F 
SSOD 

O.WE+00 
0.WE40 
6.07E-23 
2 71E-21 

0.WE40 O.WE+OO 
0.WE40 0.WE40 
7.39E-28 3.64E-28 
3.30E-26 1.63E-26 

u. Sed. Cmo. n a M R  m P.R. uwko1 101E-26 I TOTAL I 2 77E-21 3 38E-26 167E-26 

CPC S C R E W  ZbDClllROTOLUEWE RISK CRRERLP. : 1.3OE-02 (I@) 

-580 
PDAR 
W 5 8 1  
-2 

0 . 0 0 E 4 0  YES 0 . 0 0 E 4 0  
8.63E-27 YES 3.41E-24 
0.WEtW YES O.WE100 
0.WE+00 YES O.WE*OO 

YES 
YES 
YES 
YES 

Page 1 
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CHEMICAL: 2,SDINlTROTOLUENE Future 
. a 

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 1.1 1E t 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+ 00 O.WE + 00 O.OOE + 00 O.OOE + 00 

O.00E + 00 Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 O.OOE + 00 O.OOE t 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 O.OOE+ 00 O.OOE + 00 O.OOE + 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 t 06 2.00E+06 3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 O.OOE + 00 O.OOE + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 O.00E + 00 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 O.00E t 00 0.00E+00 O.00E +00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 O.00E t 00 0.00E+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 t 01 1.17Et01 3.33E + 02 5.19E t 01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 2.59E-25 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 2.06E-24 O.OOE + 00 O.00E + 00 

0.00E+00 Annual adsorbed contaminant quantity (g): 0.00E+00 6 . n ~ - 2 4  O.OOE t 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (1.3): 

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 conc.Ce (mg/l): O.00E + 00 8.63E-27 0.00E+00 O.OOE+OO 

Single storm dissolved contaminant quantity PQi (9): O.WE +00 1.73E-22 0.00E+00 O.OOE+ 00 

O.OOE t 00 Annual dis. conta. qt (based on sediment yield)(g): 5.68E-22 O.00E + 00 O.OOE+OO 

O.00E + 00 Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 2.86E-21 O.WE + 00 
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ZXHLOROPWENOL -D: WTHUJT STOUIIIATER CowlROLS PlSWYIRUNEASM c)IpIcu: 

F I M  

C. P B  V, DF P-Rm 
m b n n  R . . o h d  Da.0k.d TddVO*nr Dyoon C a ~ . & m l o  

-560 3 11E-04 1 M E 4 0  170E45  2WE-01 622E-05 

WPA O W E 4 0  O W E 4 0  120E*05 509E-01 O W E I o o  
Sub570 O W E 4 0  O W E 4 0  199E+05 625E-01 OWHOO 

conc. (nwl) Y n S ( p )  d R u d f  (sr) F L t M  aabcallWl) 

-575 O W E 4 0  O W E 4 0  123E+05 2 l lE-01 OWEIoo 

MOn R.-w I Pfrn -P* 
(d.) W S l  

OROUTO 00 qp(Rarf?5l 4160 
w70CT 530  OSTAIJMRarf?5l 454 0 
QSTA7WS7W'fPA) 

530  

-530 
PDAR 
-581 
-582 

slRFICE WATER YOW RESULT% 

O W E 4 0  OWE40 434E404 440E-02 OWE+OO OROUTI 31 0 
O W E 4 0  O W E 4 0  7 f f iE45  928E-01 0WEIoo W575 16 0 
O W E 4 0  0WEIoo 4 4 9 E G  4 17E-01 0 WEIoo OSTA7Y575) 76 0 
O W E 4 0  O W E 4 0  3 6 8 E G  297E-01 OWHOO 

rplRaR27l 370 0 
QSTAlOMRmK27 j 378 0 

WRouOI 378 0 
OSTAIZMRo(n3) 406 0 I V& To(* v o * r  

C0mbh.d CubbmLo- W.i#lhd Ih.0h.d wmguad.dr 
Da CML (mpn) M a s  (9) CMC. ImWkgl 

sllb 560 3 l lE -04  150E*00 711E-03 
WPA h sub570 0 0 0 E 4 0  OWE40 O W E 4 0  
slb575 O W E 4 0  O W E 4 0  O W E 4 0  
S& 580 PDAR 581 6 582 000E+W) O W E 4 0  OWE- 

QROUT2 3 0  
*STAB0 196 0 
OSTAEEISSODI) 199 0 

*PADDY 406 0 
OGMYAVG) 3460 0 

Greal Llimi RW., 

G O  
D E  
E-F 
SSOD 

20.6 25.2 3.09E-01 3.38E-04 2.35E-02, 
7.5 11.3 13.9 1.12E-01 1.23E-M l.oSE-02 
0.6 1.4 1 .o 1.1 8.99E-03 9.85E-06 9.98E-04. 

49.2 O.WE40 0.WE40 O.WE+OO 

C C  
D D  
E-€ 
Max: 

CPC S C R r n G  ZCHORORIUKK R M  C R m R U  : 1.8OE41 (upn) 

6.22E-02 1.42E-03 
6.22E-02 1.42E-03 
6.22E-02 1.42E-03 
6.22E-02 1.42E-03 

A r g  Conc m Paddy. Run 1 (iMR (m) 4 77E-03 

501E-04 A r g  Cmc n GMR I@) 

YUrConc nPaddy.Run.IOY1(uel) 520E-02 

Y t r C m c  nGMR(ugn) 546E-03 

080789 

T d d  Totd Yn1 Told Y n r  
cross Ma. m e d m 0  -e6 n 1 
M m  L o h e $ )  - (e4d.V) v.r (srd.V) 

G D  4 % E 4 1  5 57E-04 2 75E-04 
D E  167E41  2 O3E-04 1 WE-04 
E-F 133E40  162E-05 801E-06 
SSOD OWE+OO 0 W E 4 0  0 W E 4 0  

TOTAL 6 3 8 E 4 1  7 T?E-04 3 83E-04 

wm hr.ohed S u n n d  CON n Sc-6 

cone (@) OIL n w1 (uy) ou 

-0 311E-04 YES 2 26E-02 YES 
WPA O W E 4 4  YES 0 W E 4 0  YES 
-570 0 0 0 E 4 4  YES 0 W E 4 0  YES 
Sub575 O W E 4 0  YES 0 W E 4 4  YES 

Shbasm Dn.0h.d & m u d  C-.n Scnmled 

conc. (rnpn) R1 nwu(upn) ou 

wfao O W E 4 0  YES OWE+OO YES 
PDAR O W E 4 0  YES O W E 4 0  YES 
sm58 1 O W E 4 0  YES O W E 4 0  YES 
St642 O W E 4 0  YES O W E 4 0  YES 
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CHEMICAL: 2-CHLOROPHENOL Future 

SUBBASIN 560 

SEDIMENT IN THE RUNOE 

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 @): 

Annual adsorbed contaminant quantity @): 

7.1 1 E-03 

6.66E-02 

2.88E + 00 

SURFACE WATER RUNORr: 

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): 

3.1 1 E44 

1.50E+00 

6.49E+01 

2.45E+01 

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.00E + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.1 3E + 05 

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): 

0.00E+00 

0.00E+00 

0.00E+00 

O.OOE + 00 
- 1  

SUBBASIN W A  SUBBASIN 510 SUBBASIN 575 

4.21 E + 00 

9.1 1 E+OO 

0.00E+00 

O.OOE+ 00 

0.00E+00 

1.20E+05 

2.00E + 06 

O.OOE + 00 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

4.44E + 00 2.22E + 00 

1.07E+01 1.1 1E+01 

O.00E + 00 O.00E + 00 

O.00E + 00 O.OOE+00 

O.00E + 00 O.00E + 00 

1.99E + 05 1.23E +05 

3.34E + 06 2.06E + 06 

O.WE + 00 0.00E+00 

O.00E + 00 0.00E+00 

0.00E+00 O.00E + 00 

O.OOE + 00 O.OOE+OO 

SUBBASIN PDAFI 

7.92E + 00 

1.17E +01 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

7.06E+05 

1 . 1 7E + 07 

0.00E+00 

0.00E+00 

O.00E + 00 

0.00E+00 

~ 

SUBBASIN 581 SUBBASIN 582 

8.69E + 01 9.56E + 00 

3.33E + 02 5.19E+ 01 

O.OOE + 00 O.OOE+OO 

O.OOE + 00 O.OOE + 00 

O.OOE + 00 0.00E+00 

4.49E + 05 3.68E + 05 

7.47E+06 6.31 E+06 

0 O.00E + 00 O.00E + 00 

O.00E + 00 0.00E+00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 
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YES 
YES 
YES 

I I I 
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CHEMICAL: 3,3’-DICHLOROBENZIDIN Future 

SUBBASIN !i60 

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 + 0 2  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

2.75E-23 

2.57E-22 

Annual adsorbed contaminant quantity (9): 1.1 1 E-20 

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): 

5.24E-26 

2.52E-22 

1.09E-20 

Annual dis. conta. qt (based on runoff) (9): 4.1 2E-21 

SUBBASIN WPA 

1.20E + 05 

2.00E+06 

0.00E+00 

0.00E+00 

O.OOE + 00 

O.00E + 00 

SUBBASIN 510 

4.44E + 00 

1.07E+01 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

1.99E + 05 

3.34E + 06 

SUBBASIN 575 

2.22E + 00 

l . l l E + O l  

O.00E + 00 

0.00E+00 

0.00E+00 

1.23E + 05 

2.06E+06 

O.OOE + 00 

O.00E + 00 

O.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 

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 + 00 O.OOE + 00 O.OOE + 00 O.OOE + 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): O.OOE + 00 O.mE + 00 O.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): O.OOE + 00 O.WE + 00 0.00E+00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 O.OOE+00 0.00E+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 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.mE +00 0.00E+00 O.OOE + 00 
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CHEMICAL: 4-METHYLPHENOL 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 1.1 1E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 5.76E-04 O.OOE+M) O.OOE+ 00 1.08E-01 

Single storm adsorbed contaminant quantity PXi (9): 5.39E-03 O.00E + 00 0.00E+00 2.41E-01 

Annual adsorbed contaminant quantity (9): 2.33E-01 0.00E+00 O.00E t 00 4.02E + 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.C-e (mg/l): 4.41 E-05 0.00E+00 0.00E+00 8.13E-03 

2.83E + 01 

Annual dis. conta. qt (based on sediment yield)(g): 9.20E+00 0.00E+00 0.00E+00 4.73E+02 

Annual dis. conta. qt (based on runoff) (9): 3.47E + 00 O.OOE + 00 O.OOE + 00 4.73E+02 

Single storm dissolved contaminant quantity PQi (9): 2.12E-01 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 t 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (d): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

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): 

OBOE + 00 

O.OOE+00 

0.00E+00 

0.00E+00 

SUBBASIN PDAR 

7.92E+00 

1.17E + 01 

6.19E-03 

4.91 E-02 

1.62E-01 

7.06E+05 

1.17E + 07 

4.93E-04 

9.86E + 00 

3.25E+01 

1.63E+02 

SUBBASIN 581 

8.69E+01 

3.33E + 02 

O.00E + 00 

0.00E+00 

0.00E+00 

4.49E + 05 

7.47E + 06 

O.OOE+OO 

O.00E + 00 

0.00E+00 

O.00E + 00 

SUBBASIN 582 

9.56E+00 

5.19E +01 

1.23E + 00 

1.17E+ 01 

3.03E + 02 

3.68E + 05 

6.31E+06 

2.79E + 04 

1.85E+04 
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CHEMICAL: QNITROANIUNE 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 9.1 1 E + 0 0  1.07E+01 1.11E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.77E-02 

2.59E61 

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 Poi (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 

O.mE + 00 

O.OOE + 00 

O.00E + 00 

1.20E + 05 

2.00E + 06 

O.00E + 00 

0.00E+00 

O.OOE + 00 

O.WE+W 

O.OOE + 00 

0.00E+00 

0.00E+00 

1.99E + 05 

3.34E+06 

O.00E + 00 

O.OOE + 00 

O.OOE+ 00 

O.OOE+OO 

O.OOE + 00 

0.00E+00 

O.OOE t 00 

1.23E + 05 

2.06E + 06 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

O.WE + 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 O.OOE+OO O.OOE+OO O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO O.OOE+OO 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 O.OOE + 00 O.OOE+OO 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 7.06E + 05 4.49E + 0 5  3.68E + 05 

7.13E+05 1.17E + 0 7  7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.WE +00 0.00E+00 O.OOE + 00 O.mE + 00 

Single storm dissolved contaminant quantity Poi (9): 0.00E+00 0.00E+00 0.00E+00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 0 .00E+00 O.00E + 00 O.OOE + 00 
n)18c ?-*el P u 
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omu: BEWZO(A)ANTI(RACENE 

C C  
DO 
€-E 
Max 

-560 

WPA 
-570 

sub575 

Slb580 
PDAR 
Sub581 
sub582 

G O  20 6 25 2 5 05505 5 54E-08 3 85E-05 
8 8OE-06 571E-04 D E  7 5  11 3 139 1 96E-05 2 15E-08 183E-06 
8 BOE-06 5 71E-04 E-F 0 6  14 1 0  1 1  969E-06 105E-08 108E-06 
163E-05 1 O3E-03 SSOD 492 357E-04 392E-07 144E-05 
163E-05 103E-03 TOTAL 4 37E-04 

4.40E-08 

1.07E-09 
4.21E-09 

1.29E-09 

O.WE+00 
3.40E-08 
3.57E-09 
3.1OE-11 

Cr.11 Mvni R w r  

Arg. Cone nP.66yrRm.(U1R (@I 3 09E-06 

Arg CMC n GMR(@) 324E-07 

2.12E-04 

3.62E-06 
2.37E-05 

4.48E-06 

0.WE+00 
6.81E-04 
4.54E-05 
3.23E-07 

ToLd ya. L&g P a  Y e n  

1d.l ToLd Nu. T0t.I ya. 
Cmss ya, DnWI1.d n 6 -dnl  
uctm LDmplg l  uonth. (Srbnl) Y..r 1Ibld.Y) 

Cnnblrud &Lbbnm L O r h g S  

Dir. Cmc. 

4.40E-08 
WPA 6 sub570 3.03E-09 
Sb575 1.29E-09 
Sub 580,PDAR. 581 6 582 1.64E-08 

2.WE-01 

5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

Toad 
Ih.0h.d 

2!!5L 
2.12E-04 
2.74E-05 
4 u1E-06 
7.26E-04 

8.BoE-09 
5.43510 
2.63- 

2.7lE-10 

0.WE+00 
3.16E-08 
1.49E49 
9.22512 

V o * . r  
W-.m. 
c-. (&g) 

2.86E-03 
2.07E-04 
8.64E-05 
1.03E-03 

QROUTO 
(p7OcT 
OSTAIWSICLWPA) 

QROUTl 
(p575 
QSTA75(575) 

QRDUTZ 
(pSTAE0 
QSTAEE(SSOD1) 

@PADDY 
MMA(AVG) 

0.0 
53.0 

53.0 

31.0 
16 0 
76.0 

3 0  
196.0 
199.0 

406.0 
3460.0 

6 77E-03 
Max. CMC. n P d d p  Run 1 GMR (W) 136E-05 1 iF I 256E-03 

4 68E-04 
Max. c-. n (y(R (upn) 143E-06 SSOD 114E-02 

8.24E-08 4.06E-08 
3.11E-08 1.53E-08 
5.69E-09 2.8lE-09 
1.39E-07 6.86E-08 

CPC SCREEHMt BULZWAIANTHRACW R t M  CRmRU : 7.70E-03 (@) 

slb56n 
W P A  
sub570 
Sub575 

4 4OE-08 YES 3 7%-06 YES 
107E-09 YES 1 O7E-06 
4 21E-09 YES 3 75E-06 
1.29E-09 YES 129E-06 YES Slb582 

000E+00 YES 0WE+00 
340E-08 YES 1 ME-05 
357509 YES 357E-06 
31OE-11 YES 310E-08 

YES 
YES 
YES 
YES 
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CHEMICAL: BENZO(A)ANTHRACENE Future 

SUBBASIN 560 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 t 00 

1.01 E + 02 

4.21 E t  00 

9.11EtOO 

4.44E+00 

1.07E t 01 

2.22E + 00 

1 . I  1 E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.86E-03 

2.67E-02 

1.16E + 00 

6.71 E-05 

2.83E-04 

2.1 4E-03 

2.92E-04 

1.30E-03 

1.16E-02 

8.64 E-05 

1.92E-04 

3.21 E-03 

SURFACE WATER RUNORr: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E t 06 

1.20E t 05 

2.00E + 06 

1.99E + 05 

3.34E t 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): 

4.40E-08 

2.12E-04 

9.17E-03 

Annual dis. conta. qt (based on runoff) (9): 3.46E-03 

1.07E-09 

3.62E-06 

2.75E-05 

6.04E-05 

4.21 E-09 

2.37E-05 

2.13E-04 

3.98E-04 

1.29E-09 

7.48E-05 

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 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1.17E t 01 

8.69E t 01 

3.33E+02 

9.56E t 00 

5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+OO 

Annual adsorbed contaminant quantity (9): O.00E t 00 

2.15E-03 

1.71 E-02 

5.62E-02 

2.15E-04 

1 B7E-02 

3.12E-01 

1.90E-06 

1.82E-05 

4.69E-04 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.1 3E t 05 

7.06E +05 

1 . 1 7E + 07 

4.49E+05 

7.47E +06 

3.68E t05 

6 . 3 1 E t 0 6  

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): 

OBOE t 00 

O.OOE t 00 

O.OOEt00 

0.OOE+00 

3.40E-08 

6.8 1 E-04 

2.24E-03 

1.13E-02 

3.57E-09 

4.54E-05 

7.55E-04 

7.55E-04 

8.35E-06 

5.54E-06 

06307438 
~~ - 
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. 

C* ?ai V, DF C . d 4 . R m  

slbbwm Dn.0k.d 0n.Omd l d . I V O * n *  DUM C O n r d a l O  

Sb560 233E-08 112E-04 170E+05 2OOE-01 465E-09 

WPA 496810  169E-06 120E iM 509E-01 2 s - 1 0  
-70 144E-09 810E-06 199E+05 625E-01 898E-10 

Cmc (mwl) Y a S L p l  ol R m M  (al Fmw nab.m(mwll 

-75 490E-10 171E-06 123E+05 211E-01 103E-10 

P.bon Dochrpr 81.llon Damrpc 
(a*) (dsi 

QROUTO 00 qp(Roul25l 416@ 
qp70CT 53 0 QSTAIJO(RaRZ5I 454 0 
CISTAIM57&WF'A) 

530 

-0 
PDAR 
-1 
W 5 8 2  4.21E-12 

QSTAEE(SSOD I )  

3.60503 

l.PE-03 

0OOE+00 OWEM0 434E44  440E-02 
166E-08 33ZE-04 ?ME105 928E-01 
238E-09 303E-05 4 4 9 E m  4 17E-01 
142E-11 148E-07 3 68E+05 2 97E-01 

Combr*d Subban- 

sub 560 
WPA h sA570 
s w l 7 5  
S& 580 PDAR 581 4 582 

CPC SCRWWO B w o ( A ) p v R w  R M  CRITERIA: 1.20E-03 (uwl) 

V o * n *  TOW 
wewed 0n.h.d 

Dn, COK. (my) Ya. (p) 

2UE-08 11ZE-04 
lWE-09 978E-06 
49OE-10 171E-06 
817E-09 362E-04 

Sb560 2UE-08 YES 189E-06 YES 
WPA 496E-10 YES 4 96E-07 YES 
-570 144E-09 YES 144E-06 YES 
-575 4WE-10 YES 4 90E-07 YES 

C C  
D D  
€-E 
Max. 

O.WE*M) Y E S  0.OOE+00 
1.66E-08 YES 7.16E-06 
2.38E-09 YES 2.38E-06 
1.42E-11 YES 1.42E-08 

C D  20.6 25.2 2.55E-05 2.80E-08 1.95E-06 
4.65806 7.20E-04 D E  7.5 11.3 13.9 9.74E-06 1.07E-08 9.10E-07 
4.65E-06 7.20E-04 E-F 0.6 1.4 1.0 1.1 4.81E-06 5.27E-09. 5.34E-07 
8.12E-06 1.22E-03 SSOD 49.2 1.78E-04 1.95E-07 7.16E-06 
8.12E-06 1.22E-03 TOTAL 2.18E-04 

YES 
YES 
YES 
YES 

Cn.l lLmi R i r n  

Avo. C m .  in P.d6y. R u n  .l OLIR (uwl) 

Awg Cmc. in oy1 (uwl) 

1.55E-06 

1.62E-07 

Max. C a .  in P.ddyl Run .l OYR (Uy) 6.78E-06 

Nu. COnG inam tu@) 7.12E-07 

Page 1 

lQ1 Y a s  Lamp P N  Ye= 

lot& 1Ot.l y n s  1Ot.l Ya. 
Ih.. Ya. Didlibu.d in 6 DaWI**d k 1 
sedm L o m p l g )  ymm (W*) v.= (W*) 

C D  3.53E-03 4.29E-08 2.12E-08 
D E  1.3ZE-03 1.60E-08 7.91E-09 
E-F 2.36E-04 2.87E-09 1.41E-09 
SSOD 5.70E-03 6.94E-08 3.42E-08 

TOTAL 1.08E-02 1.31 E-07 6 47E-08 



CHEMICAL BEWO(A) PYRENE 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 4.21E+OO 4.44E+00 2.22E t 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): 3.60E-03 7.45E-05 2.37E-04 7.87E-05 

Single storm adsorbed contaminant quantity PXi (9): 3.37E-02 3.14E-04 1.05E-03 1.75E-04 

Annual adsorbed contaminant quantity (9): 1.46E+OO 2.38E-03 9.47E-03 2.92E-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): 2.33E-08 4.96E-10 1 AE-09 4.90E-10 

a 1.71 E-06 Single storm dissolved contaminant quantity PQi (9): 1.12E-04 1.69E-06 8.1 OE-06 

2.85E-05 Annual dis. conta. qt (based on sediment yield)(g): 4.85E-03 1.28E-05 7.27E-05 

Annual dis. conta. qt (based on runoff) (9): 1.83E-03 2.81 E-05 1.36E-04 2.85E-05 

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 t 01 1.17E +01 3.33E + 02 5.19E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE t 00 2.51 E-03 3.43E-04 2.07E-06 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 1.99E-02 2.98E-02 1.98E-05 

Annual adsorbed contaminant quantity (9): O.OOE + 00 6.55E-02 4.96E-01 5.12E-04 

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+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE +00 1.66E-08 2.38E-09 1.42E-11 

Single storm dissolved contaminant quantity PQi (9): O.OOE+ 00 3.32E-04 3.03E-05 1.48E-07 

Annual dis. conta. qt (based 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 +OO 5.50E-03 5.04E-04 2.53E-06 
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6 1 6 %  

C. PPI V I  DF P-Rm 
0asalv.d 0m.dw.d l d d V O * . n  wbm conrdueto 

CoK. (my) Y a S U l  o( R M  (dl f.dor uabonlmy) 

362E-09 174E-05 1 ?OEM5 2 WE41 7 23E-10 

1 02E-10 3 47E-07 1 20E+05 5 09E-01 5 21E-11 
2 26E-10 1 27E-06 199E45  625E-01 141E-10 

6 33E-11 2 20E-07 123E+05 2 11E-01 1 33E-11 

s&baKin 

M O  
WPA 
Sb570 

-575 

umn onchrp. U R r n  DnCi?UW 

Id') (CIS1 

OROUTO 0 0  pp(Rw051 4160 
454 0 @70€T 

QSTA?W?&WPA) 
530  OSTA13MRdS) 

530 

-580 
PDAR 
-1 
S1&682 

O.WEMO 0.WE100 434E44 4.40E-02 0.WE100 
1.38E-09 2.75E-05 7.06E+05 9.28E-01 1.28E-09 
5.44E-10 6.92E-06 449E+05 4.17E-01 2.27E-10 
2.54E-12 2.64E-08 3.68EM5 2.97E-01 7 , s - 1 3  

OROUT1 
(p575 
OsTA75(5751 

OROUTZ 
@STAB0 
OSTAEE(SSOD1) 

@PADDY 
= W A W  

Canbr*d WPh LO- 

Si8 560 
WPA & s.b570 

Sb 58O.PDAR. 581 & 582 
-575 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
3460.0 

VO*.n TCid V a  
W d M d  ma.h.d W r i p h M u b .  

Dk cone. (my) Y . n ( P J  cmc. (&a  

3.62E-09 1.74E-05 2.18E-03 
1.79E-10 1.62E-06 1.13E-04 

777E-10 3.44E-05 4.53E-04 
6.33E-11 2.20~-07 3.96~05 

q p l R d 7 l  370 0 
OSTAlOO(Rd7) 378 0 

P - j L t F R m D m q .  
BM em 111E+07 

C C  
D D  
E-E 
MIlX 

7 23E-07 4 36E-04 D E  7 5  11 3 13 9 1 52E-06 167E-09 1 42E-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 169805  186E-08 681E-07 
7 76E-07 4 52E-04 TOTAL 2 3OE-05 

C D  5.49E-04 
YU. cmc. in P+ Ru, 1 GNR I@) 6.48E-07 1 gF 1 2.05E-04 

2.90E-05 
Ma. cmc. k OYR (@I 6.80E-08 S O D  5.42E-M 

G n d  Wlmi Rwrr 

6.69E-09 3.ME-09 
2.49E-09 1.23E-09 
3.53E-10 1.74E-10 
6.60509 3.26E-09 

Turn Y ~ S  LO- PIT v e o  

I TOTAL 1 1.33E-03 1.61E-08 7.96E-09 

CPC SCREENING spoo(s)FLUORumEwE RKM CRmRU : 9.5OE-03 (@) 

3 62E-09 YES 2 95E-07 YES 
1 O2E-IO YES 102E-07 
226E-10 YES 2 26E-07 
6 33E-I 1 YES 6 UE-08 YES 

OWE+OO YES 0 W E m  
138E-09 YES 681E-07 
544E-10 YES 544E-07 
254512 YES 254E-09 

YES 
YES 
YES 
YES 
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CHEMICAL: BENZO(B)FLUORANTHEN 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 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi @): 

Annual adsorbed contaminant quantity (9): 

2.18E-03 

2.04E-02 

8.84E-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): 

3.62E49 

1.74E-05 

7.54E-04 

2.84E-04 

SUBBASIN WPA 

4.21E+OO 

9.11E+00 

5.98E-05 

2.52E-04 

1.91 E-03 

1.20E + 05 

2.00E + 06 

1.02E-10 

3.47E-07 

2.64E-06 

5.80E-06 

SUBBASIN 570 

4.44E + 00 

1.07E+01 

1.46E-04 

6.48E-04 

5.82E-03 

1.99E + 05 

3.34E+06 

2.26E-10 

1.27E-06 

1.14E-05 

2.13E-05 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

3.96E-05 

8.78E-05 

1.47E-03 

1.23E + 05 

2.06E + 06 

6.33E-11 

2.20E-07 

3.68E-06 

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: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 8.09E-04 3.05E-04 1.44E-06 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 6.41 E-03 2.66E-02 1.38E-05 

Annual adsorbed contaminant quantity (9): 0.00 E + 00 2.11E-02 4.42E-01 3.57E-04 

SURFACE WATER RUNOW. 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E + 04 7.06E + 05 4.49E + 05 3.68E +OS 

7.13E+05 1.17E+07 7.47€+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE + 00 1.38E-09 5.44E-10 2.54E-12 

Single storm dissolved contaminant quantity PQi (9): O.OOE+00 2.75E-05 6.92E-06 2.64E-08 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 9.06E-05 1.15E-04 6.83E-07 

Annual dis. conta. qt (based on runoff) (9): O.WE+OO 4.56E-04 1.15E-04 4.53E-07 
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PMOVS R I M  BIEDl 

C. P B  Vr DF P.d6Y.Rrn 
0a.h.d Dp.h.d TMdVO*.lr Dilcm C U l c . b l 0  Pbm -p. 

251E-07 121E-03 170E+05 2OOE-01 501E-08 
OOOEIOO OOOEIOO 120EIO5 509E-01 OooE+OO QROUTO 0 0  

Cmc (e) Yn.(p) d Rrnon (a) F a c t a  U a M n c m P n J  (CIS) 

195E-08 110E-04 199E+05 625E-01 122E-08 cp70CT 53 0 

657E-09 229E-05 123E+05 211E-01 139E-09 5 3 0  
QSTATW57WAI 

~ ( 0 . u ~ :  BENZD(K)FLUORAHTHENE 

amn Rrck.rpr 
1d.l 

(plRar(25J 416C 
QSTA130(RaR25) 456 c 

.IUS560 
WPA 
S&570 

-575 

W 5 8 0  
PDAR 
Slo58l 
-582 

O.OOE+OO O.WE+OO 4.34E44 4.4OE-02 0.00E+00 
1.74807 3.48E-03 7 . 0 6 E a  9.28E-01 1.62507 
3.50E-08 4.45E-04 4.49EIO5 4.17E-01 1.46E-08 
9.16E-11 9.55E-07 3.68E+05 2.97E-01 2.72E-11 

QRDUT1 
e 7 5  
OSTA7W575) 

31.0 
16.0 
76.0 

1pfRan271 370.0 
QSTAlW(Rar(27) 378.0 

V o * n u  Total vo*.n 
Comb.rd SUM& LDlanOI W e e d  Da.ohmd W.rphud& 

Dn. c m  (rngl) Yn. (p) cmc. ~lnwkg) 

SitI  560 251E-07 121E-03 281E-01 
WPA h sub570 lUE-08 110E-04 146E-02 
sub575 657E-09 229E-05 765503 
W58oPDAR 581h582 886E-08 393E-03 965E-02 

C C  
D D  
E-E 
Max: 

QROUTZ 30  mR&) 378 0 
@STAB0 1960 QSTAlZO(R&) 406 C 
a s T e E ( s s m 1 )  I99 0 

T d d  V& d R M  
@PADDY 4060 P - R r n R r u p .  

QGWAVG) 34600 -(dl 1 l l E 4 7  

5.01E-05 5.62E-02 
5.01E-05 5.62E-02 
8.80E-05 9.59E-02 
8.8OE-05 9.59E-02 

O R 1  M i d  n i e r  

Y d M d  

276E-04 303E-07 2 l O E M  
106E-04 116E-07 991E-06 
5UE-05 572E-08 580E-06 

SSOD 492  193E-03 2 12E-06 777E45 

TOTAL 2 37E-03 

T M d  Y n S  LO- P N  V e l  

yu. cmc. bl P.dd*. nu, .I Gun (uon) 
Max. Cmc. h Gun (W) 

7.35E-05 

7.72E-06 

I C D  I 3.80E-02 
143E-02 
2.56E-03 

S O D  6.19E-02 

4.63E-07 2.28E-07 
1.74E-07 8.58E-08 
3.11E-08 1.53E-08 
7.53E-07 3.71E-07 

I TOTAL I 117E-01 142E-06 7.OlE-07 

CPC SCREENING BDOO(KIFLu0AUmwE RKM CRmRU : 2.X)E-02 (upn) 

251E-07 YES 2 WE-05 YES 
0 W E a  YES 0 WE- 
195E-08 YES 195E-05 
6 57E-09 YES 6 57E-06 YES sal582 

0.OOEKO YES O.OOE40 
1.74E-07 YES 7.77E-05 
3.50E-08 YES 3.50E-05 
9.16E-11 YES 9.16E-08 

YES 
YES 
YES 
YES 

I I 1 
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CHEMICAL BENZO(K)FLUORANTHEN 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 

4.21E+00 

9.1 1E+W 

4.44E+00 

1.07E + 01 

2.22E + 00 

1.1 1E+01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.81 E-01 

2.63E+00 

1.14E + 02 

7.65 E-03 

1.70E-02 

2.84E-01 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

2.34E-02 

1.04E-01 

9.32E-01 

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 Poi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

2.51 E-07 

1.21E-03 

5.22E-02 

1.97E-02 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

OBOE + 00 

1.95E-08 

l.10E-04 

9.89E-04 

1.85E-03 

6.57E-09 

2.29E-05 

3.83E-04 

3.83E-04 

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 

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.OOE+OO 

Single storm adsorbed Contaminant quantity PXi (9): O.OOE+00 

Annual adsorbed contaminant quantity (9): 0.00E+00 

1.91 E-01 

1.51 E+ 00 

4.98E+00 

3.66E-02 

3.18E+00 

5.28E + 01 

9.71 E05 

9.28E-04 

2.40E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E +OS 

7.06E+05 

1 . 1 7E + 07 

4.49E + 05 

7.47E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

OBOE + 00 

O.OOE+00 

1.74E-07 

3.48E-03 

3.50E-08 

4.45E-04 

Annual dis. conta. qt .(based on sediment yield)(g): 0.00E+00 1.15E-02 7.40E-03 2.47E-05 

Annual dis. conta. qt (based on runoff) @): O.OOE+OO 5.78E-02 7.40E-03 1.64E-05 
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C A D D Y S R W U S C  

C. P a  Vf DF p * n m  
cusahed ousdvd l o w V O * n  Dulon c m d r c o  

CDne (my) Mas.@) d R M  (m F e w  subbnmlmpnl 

FU5M 169E-03 912EIOO 170EIO5 2WE-01 379E-04 

WPA OWE- O W E 4 0  120EIO5 509E-01 OWE40 
W 7 0  OWE40 O W E 4 0  199EIO5 625E-01 OWEIOO 

-575 OWE40 O W E 4 0  123E+05 211E-01 OOOE+OO 

C- BENZYL ALCOHOL 

t(dm Dahnpr fl- bsclww 
( d S J  (CIS1 

C2ROUTO 00  @(RaRZSI 4160 
@7KT 530 QSlAl3o(R~wQ5l 454 0 
(lSTA7W57&WPA) 

530 

-580 
PDAR 
-581 
-562 

OWEIOO OOOEIOO 434E+04 440E-02 OWE+00 OROUT1 
753E-03 150EIO2 706EIO5 926E-01 696E-03 W575 
OWEtOO O W E 4 0  4 49EIO5 4 17E-01 0 WE40 OSTA75(575) 
OWE40 OWE+OO 368E+05 297E-01 O W E 4 0  

SURFACE WATER UOW RESULTS 

vo*.n. Td.1 V d m c  
Combmed eubbahLM&ws w m . d  mlldwd W*Phbd& 

hr COK (rnyl) Yn, @I CQK. I&Ol 

sub560 189E-03 912EiW 366E-03 
WPA h -70 000E+00 OWE40 0WE+00 
sub575 OWE40 OWE40 OWE+OO 
Slh 560 PDAR. 581 h 562 3 39E-03 1 50EIO2 6 76E-03 

3.79E-01 7.73E-04 
3.79E-01 7.73E-04 
3.35E40 6.66E-03 

MU: 3.35E40 6.66E-03 

GWd RWN 

QROUTZ 
*STAB0 
OSTAEE(SSOD1) 

@PADDY 
OGWAVG) 

Avg. Con= in P- Run d GMR (W) 

Are CMC. in UIR I@) 

5.06E-01 

5.33E-02 

h x .  Conc. in P d d y .  Rm .l OYR (uyl) 

yo. CQK. in OYI (unn) 

2.79EIOO 

2.93E-01 

TOTAL 

25.2 
11.3 

E-F 1.4 
SSOD 

281EIO3 3 42E-02 169E-02 

1.88E40 2.06E-03 1.43E-01 
13.9 6.84E-01 7.49E-04 6.39E-02 
1 .o 1.1 1.71E- 1.87E-03 1.90E-01 

49.2 7.40EIOl 8.11E-02 2.97EIOO 

2.79EtO2 
1 OlEIOZ 
6.lOEIOl 

3.39E-03 1.67E-03 
1.24E-03 6.09E-04 
7.43E-04 3.66E-04 
2.88E-02 1.42E-02 

CPC SCREENING BDpn ALCOHOL R I M  CRITERl4 : 1.1OEIO3 (dl 

SIlb560 189E-03 YES 137E-01 YES 
WPA OWEM0 YES 0 WEIOO 
-70 OWE40 YES 0 WEIOO 
-75 000E*00 YES 0 WE- YES 

O.WE+OO YES O.WE*OO 
7.53E-03 YES 2.98E- 
O.WE*M) YES 0.00E- 
0.00EIOO YES O.WE+OO 

YES 
YES 
Y E S  
YES 

000805 
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CHEMICAL BENZYL ALCOHOL 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 4.21E+00 4.44E+00 2.22E +OO 

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): 3.86E-03 0.00E+00 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (g): 3.62E-02 O.OOE +00 O.OOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 1.57E + 00 O.OOE + 00 0.WE+00 O.OOE + 00 

SURFACE WATER RUNOA: 

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.G? (mg/l): 1 B9E-03 o.OOE+W O.00E + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 9.12E+00 O.WE+OO O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 3.95E+02 0.00 E + 00 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 1.49E + 02 O.OOE + 00 O.OOE + 00 O.00E + 00 

0 
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 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

O.OOE + 00 

0.00E+OO 

O.00E + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 

7.1 3E +05 

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): 

0.00E+00 

0.00E+00 

O.OOE+00 

O.WE + 00 

SUBBASIN PDAR 

7.92E + 00 

1.17E+01 

1.50E-02 

1.19E-01 

3.91 E-01 

7.06E +05 

1.17E +07 

7.53E-03 

1.50E + 02 

4.96E+02 

2.49E +03 

SUBBASIN 581 

8.69E+01 

3.33E + 02 

O.OOE + 00 

0.00E+00 

O.00E + 00 

4.49E + 05 

7.47E+06 

O.00E + 00 

O.OOE + 00 

O.OOE + 00 

O.OOE+OO 

SUBBASIN 582 

9.56E+00 

5.19E +01 

O.OOE+OO 

O.00E + 00 

0.00E+00 

O.OOE + 00 

O.OOE + 00 



L ’.:616 

CI P a  V I  DF P.Wy.Rm 
k s h d  Rssomd T o U V & m m  D U I m  C m c . & N t o  

Conc. (mpn) Yu.(l) of R W n  (W F a a  s l a a n m ( W 1  

000E400 000E400 170E4G-5 ZWE-01 OWE400 

OWE400 0WE+00 l.Z!OE+OS 509E-01 O W E 4 0 0  
789E-04 445E400 1 9 9 E a  625E-01 493E01 

OWE400 OWE400 123E45  211E-01 000500 

O(P.UL. BIS(ZCHLORO(SOPR0PYL) ETHER 

S t l m  D.clnw StLlon h- 
I d s )  ldr l  

QRDUTO 00 cp(RCiQ5I 4165 
cp7OCT 530  QSTAlJWRCiQ5I 454 0 
O S T I I ~ S I ~ W P A )  

530 

~~ 

sub560 

WPA 
-570 

-575 

Sub580 
PDAR 
Sh581 
Sub582 

O.OOE*OO O.WE+OO 4.34Ei04 4.40E-02 O.WE100 
3.30E-04 6.60E400 7.06E+05 9.28E-01 3.07E-04 
O.WE400 0.WE400 4 . 4 9 E a  4.17E-01 O.WH00 
0.WE40 O.WE400 3.68E+05 2.97E-01 O.WE*oo 

I V O L m  ldll I vo*.r 
Canbi*d 

QROUTI 
qp575 
PSTA7Y575) 

QROUTP 
b b n n L o m p .  

w560 
WPA 6 sub570 
sub575 
sub 580 PDAR. 581 6 582 

Wrigh ld  Da0h.d Weighlad& cpSTAB0 1960 QSTAlZMRoUW) 406 0 
Du conc. (my) Yu$(p) ConC.lnyLPl OSTAEE(SSOD1) 199 0 

O W E 4 0  OWE400 OWE100 Total Vo*n* d R W n  

OWE400 OWE400 000E400 CGWAVG) 34600 B M ( c q  1 1 l E 4 7  
149E-04 6WE400 297E-03 

492E-04 445E400 110E-02 -PADDY 4060 P.dayRunDrrupr  

31.0 tp!R&71 370.0 
16.0 OSTAIW(RoUa7) 378 0 
76.0 1 

378 0 

y... w Mu. m u  

--9M(uyl r.aay.Nn(lllpha1 
Cross sution a s . C D I I c . I  . d L c I C h  

C C  4.92E-01 1.10E-02 
D D  4.92E-01 1.1OE-02 
E-E 4.92E-01 I. 10E-02 
Max 4.92E-01 1.1 OE-02 

Ora1  Mimi RNcr 

3.0 I W R W U )  

cra. Yo(W.VoL Y d W . v o l  Ydtd.woL Y d W . v d  Ynt y U . d U y  Cpnu 
suliml ham- Imm *A ImmaIAl575 hOrnm4w lausslomp P r C . l ~ U y 1  

L -70 101 IWWt  

C D  20.6 25.2 1.12E400 1.23E-03 8.54E-02 
D E  7.5 11 3 13.9 5.03E-01 5.51E-04 4.70E-02 
E-F 0.6 1.4 1 .o 1.1 1.35E-01 1.48E-04 1.50E-02 
SSOD 49.2 3.25E400 3.5SE-03 1.31E-01 

TOTAL 5.01€+00 

Tdal Y u s  Lomg P n  V a n  

0 WE400 YES 0 WE400 YES 
0 WE+OO YES 0 WE- YES 
7 89E-04 NO 8 2OE-02 NO 
0 W E 4 0  YES 0 WE400 YES 

sub580 
PDAR 
sub581 
Slb582 

4.77E41 
Yu. CMC. in P.Wy. Ru ,  1 UIR (Uy) 4.11E-01 I FF 1 2.14E41 

5.33E400 
YU. Cmc. h U R  (Uy) 4.32E-02 SSOD 104E+02 

5.81E-M 2.87E-M 
2.61E-04 1.29E-04 
6.49E-05 3.ME-05 
1.27E-03 6.24E-04 

I TOTAL I 1.78E42 2 17E-03 107E-03 

sub560 
WPA 
Sub570 
sub575 

0.WE400 YES O.WE+OO 
3.30E-04 NO 13lE-01 
0.WE*00 YES 0.WE+00 
O.WE100 YES 0.WE100 

YES 
NO 
YES 
YES 

I I I 
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CHEMICAL: BIS(2-CHLOROISOPROPY Future 

SUBBASIN !560 SUBBASIN W A  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+OO 1.07E +01 l . l lE+Ol 

. ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE +00 O.OOE+W 1.76E-02 O.OOE + 00 

O.OOE + 00 Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity (9): O.OOE+OO 0.00E+00 7.02E-01 O.00E + 00 

7.81 E-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): O.OOE+ 00 0.00E+00 7.89E-04 O.OOE + 00 

Single storm dissolved contaminant quantity Poi (9): O.OOE+00 O.OOE +00 4.45E + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO O.OOE+OO 3.99E+01 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 O.OOE + 00 7.45E+01 O.OOE + 00 

0 
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: 

O.OOE + 00 Single storm adsorbed contaminant conc. Cs(rng/kg): 0.00E+00 6.58503 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 5.22E-02 O.OOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 1.72E-01 O.OOE + 00 O.OOE+OO 

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 . 1 7E + 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 3.30E-04 O.00E + 00 O.OOE + 00 

Single storm dissolved contaminant quantity Poi (9): 0.00E+00 6.60E + 00 0.00E+00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 2.18E + 01 O.OOE + 00 O.OOE + 00 

OBOE + 00 Annual dis. conta. qt (based on runoff) (9): O.00E + 00 O.00E + 00 1.10E + 02 

epUL31 
Page 3 



W 6 0  

WPA 
sub570 

sub575 

sub580 
PDAR 
sub581 
Sub582 

c e  ?a V I  DF P.ddy.Rm 
bsohmd Ruomd Td.lVO*n* WLPn C a L b l O  

Conc. (mwll Y a S I O I  d R l n m  (cfl Factor - lrnPnl 

2 53E-24 1 22E-20 170E105 ZWE-01 506E-25 

2 5BE-25 8 TIE-22 120E45  509E-01 131E-25 
2 55E-25 1 44E-21 199E4-5 625E-01 159E-25 

2 7OE-25 9 42E-22 123E4-5 211E-01 571E-26 

won bchrgc 1 Ltam Dnmrw 
(ct.) I (d.1 

QROUTO 0 0 'm(RoutZ51 4160 
454 0 cp70CT 

QSTI?WSI&WPA) 
53 0 QSTA13MRoUa5) 

530 

O.WE40 O.OOE+OO 434E*04 4.4OE-02 O.WE+W 
7.28E-25 1.46E-20 7.06E45 9.28E-01 6.76E-25 
3.01E-26 3.83E-22 4.49E45 4.17E-01 1.26E-26 
2.94E-26 3.06E-22 3 68E4-5 2.97E-01 8.73E-27 

I velum Told I V W  

QROUT1 
(p575 
QSTA75(575) 

QROUTZ 378 0 

31.0 
16.0 
76.0 

3 0  

pp(RoUa7) 370 0 
QSTAlOO(RoUa7) 378 0 

qp(RoU.3) 

Cross section --..I &-.h 

* w r u n l W ?  ..d6y.MlmMl 

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 

comb.*d ~ n k l . o a & w s  

sub560 
WPA h d 5 7 0  
&I575 
Sub 580 PDAR 581 h 582 

~ 

3 09E-21 3 39E-24 2 36E-22 
13 9 131E-21 143E-24 122E-22 
1 0  1 1  283E-22 310E-25 3 14E-23 

492  75OE-21 822E-24 301E-22 

W & d  Druh.d wdgmell.dr @TAB0 1960 QSTAlZqRoUW) 406 0 
Dp conc. (mpl) Y a s  (91 Cmc. ( m g )  QSTAEE(SSOD1) 199 0 

2 53E-24 1 22E-20 8 25E-20 T o W V o h e n s d R u d l  
256E-25 232E-21 861E-21 (pPADDY 
2 7OE-25 9 42E-22 9 07E-21 QGWAVG) 34600 BM(q 111EK17 
3 44E-25 t 52E-20 1 08E-20 

4060 P.ddy.Rm- 

Max. C a r .  h P.ddy. Rm .l CUR I@) 

yu c a c .  in WR (@I 

4.23E-22 

4.44E-23 

C D  
D E  
E-F 
SSOD 

3.97E-19 
1.6 1 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 1.46824 

I TOTAL I 8.19E-19 9.97E-24 4.92E-24 

6.10E-01 (@I B I u 2 m M I D M I R m u u l E  R M  CRRERIP. : CPC SCREENUG 

Sub560 2.53E-24 YES 2 37E-22 YES 
W P A  2.58E-25 YES 2.37E-22 
-570 2.55E-25 YES 2.37E-22 
sub575 2.70E-25 YES 2.37E-22 YES 

O.WE+OO YES O.WE+OO 
7.28E-25 YES 3.01E-22 
3.01E-26 YES 3.0lE-23 
2.94E-26 Y E S  2.94E-23 

YES 
YES 
YES 
M S  

I I I 
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CHEMICAL BlS(2-€WlYLHEXYL)PHTH Future 
~~ 

SUBBASIN 560 SUBBASIN WPA SUBBASIN S O  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 

2.22E+00 

1.1 1 E +  01 

4.21E+00 

9.1 1 E +00 

4.44E+00 

1.07E + 01 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

8.25E-20 

7.72E-19 

Annual adsorbed contaminant quantity (9): 3.34E-17 

8.10E-21 

3.41 E-20 

2.59E-19 

8.91E-21 

3.96520 

3.56E-19 

9.07E-21 

2.01 E-20 

3.36E-19 

SURFACE WATER RUNOA: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.20E + 05 

2.00E+06 

1.99E + 05 

3.34E + 06 

1.70E + 05 

2.78E + 06 

1.23E + 05 

2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant c0nc.h (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

2.53E-24 

1.22E-20 

5.27E-19 

Annual dis. conta. qt (based on runoff) (9): 1.99E-19 

2.58E-25 

8.77E-22 

6.66E-21 

1.46E-20 

2.55E-25 

1.44E-21 

1.29E-20 

2.41 E-20 

2.70E-25 

1.57E-20 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 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+Ol 

7.92E + 00 

1.17E +01 

9.56E + 00 

5.19E +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): O.00E + 00 

2.30E-20 

1.82E-19 

6.00E-19 

9.07E-22 

7.89E-20 

1.31E-18 

8.74E-22 

8.36E-21 

2.16E-19 

SURFACE WATER RUNOA: 

Single storm runoff volume (1.3): 

Annual runoff volume (cf): 

4.34E + 04 

7.13E+05 

7.06E + 05 

1.1 7E + 07 

4.49E + 05 

7.47E+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.00E + 00 

O.OOE+OO 

0.00E+00 

O.WE +00 

7.28E-25 

1.46E-20 

4.8OE-20 

2.41 E-19 

3.01 E-26 

3.83E-22 

6.37E-21 

6.37E-21 

7.91 E-21 

5.25E-2 1 
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WPA 
-570 

ab575 

c e  PPI Vr DF P*Rrn 
DtlMmd R . . M m d  l d . I V O b w e  hllbon t m c . b l 0  s t d a  Dnchrpr 

c a r .  (mpn) Y . n ( S l  d R d  (a) F I t o r  aubban(mMl (CIS) 

0WE+00 OWEIOO 170E105 2WE-01 O W E 4 0  

985E-05 335E-01 lZOE+OS 509E-01 501E-05 OROUTO 00 
2 59E-05 1 46E-01 199EM5 625E-01 162E-05 rp70CT 53 0 

QsTA70(570wpA) 
1 61 E-05 5 62E-02 123E105 Zl lE-01 341E-06 530 

sum -w 
I d S l  

WRaXZS) 4160 
OSTAlJWRDUnSI 454 0 

W 8 0  
PDAR 
Wl 
-2 

WRDUn7l 370.0 
OSTAlCqRDUn7) 378.c. 

WRarUI  378.0 
PSTAlXlRarUI  406.0 

1.97E-05 2.42802 4.34E104 4.40E-02 8.68E-07 OROUT1 31.0 
4.14E-04 8.27E40 7.06E105. 9.28E-01 3.84E-04 qp575 16.0 
O.WE40 0.00E40 4.49E4-35 4.17E-01 0.WEIOO OSTA7Y575) 76.0 
0.00E40 O.WE+00 3.68E#5 2.97E-01 O.WE100 

VObwe TOtd ' v o l u  
C M l b i r d  S u b b a l h L O m p .  W-ad D n w l n d  WmigNd.dr. 

Dir. Cmr. (marl) Ya.(g) COnc.lnpnSl 

ab 560 0.WE40 0.WE40 O.WE100 
WPA 6 d 5 7 0  5.32E-05 4.81E-01 1.68E-02 
wb575 1.61E-05 5.62E-02 5.29E-03 
.9b 580,PDAR. 581 6 582 1.87E-04 830E+00 5.RE-02 

an* ymi Rnef 

OROUTZ 3.0 
@TAW 196.0 
OSTAEE(SSOD1) 199.0 

WPADDY 406.0 
QGWAVG) 3460.0 

C D  
D E  
E-F 
SSOD 

Told Y a a  L e a h g  Per Y e a  

20 6 25 2 1 21E-01 1 33E-04 9 23E-03 
7 5  11 3 13 9 621E-02 681E-05 581E-03 
06  1 4  1 0  1 1  986E-02 1 OBEO4 (WE-02 

492 408E+00 447E-03 164E-01 

AVg. CMC. h Paddy. Rm .I UIR (UWl) 

Avg. Conc. in oI*R (Uyl 

2.81E-02 

2.95E-03 

Ilu. Cmc. in P.ddy. Rm .I UIR (upn) 

YU. Cmc. in 01(R (MI 

1.55E-01 

1.62E-02 

C C  
D D  
E-E 
Max: 

6.26E-05 3 . W E M  
3.82E-05 I.@EE-05 
4.02E-05 1.98E-05 
1.59E-03 7.84E-04 

5.32E-02 1.68802 
5.32E-02 1.68E-02 
1.85E-01 5.71E-02 
1.SE-01 5.7 1 E-02 

I TOTAL I 142EM2 1.73E-03 8.53804 

0.WE+00 YES O.WE&l YES 
9.85E-05 YES 9.X)E-03 YES 
2.59E-05 YES 9.50E-03 YES 
1.61E-05 YES 9.ME-03 YES 

CPC X R E U W G  WnmzOLE RIOn C R m R Y  : 4.30E-01 lupn) 

SUI580 
PDAR 
-581 
SUI582 

w560 
WPA 
-570 
sib575 

1.97E-05 YES 197E-02 
4.14E-04 YES 1.64E-01 
O.WE+W YES O W E 4 0  
O.WE+OO YES O.WE+00 

YES 
YES 
YES 
YES 
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CHEMICAL CARBAZOLE 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 l . l lE+Ol  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 3.02E-02 8.70E-03 5.29E-03 

1.27E-01 3.86E-02 1.17E-02 

1.96E-01 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (9): O.OOE+ 00 9.65E-01 3.47E-01 

0.00E+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 2.00E+06 3.34E+06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Oe (mg/l): 0.00E+00 9.85E-05 2.59E-05 1.61 E-05 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 3.35E-01 1.46E-01 5.62E-02 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 2.54E+00 1.31 E+ 00 9.40E-01 0 
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: 

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: 

O.OOE + 00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): 3.52E-02 1.01 E+OO O.OOE + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 5.48E-01 3.33E+00 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.91 E-03 1.28E-01 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

3.68E+05 4.34E + 04 7.06E +05 4.49E + 05 

7.13E+05 1.1 7E + 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.OOE + 00 

Single storm dissolved contaminant quantity POI (9): 2.42E-02 8.27E+00 O.OOE + 00 O.OOE+ 00 

Annual dis. conta. qt (based on sediment yield)@): 3.77E-01 2.73E+01 O.OOE + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 3.98E-01 1.37E + 02 0.00E+00 O.OOE+00 
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.%65w 
WPA 
Sllb570 

w 7 5  

SltI580 
PDAR 
W 5 8 1  
W582 

Ce rat Vr DF ?a&y%Run 
D o s h d  Dn- l d d V o * n *  WODn C D n r d l t O  

c m c  (mpn) U n S U )  d Rlnon (0 r n o r  .uMnn(mpnl 

449E-07 216E-03 170E*05 2WE-01 897E-08 

832E-09 2BJE-05 120E*05 509E-01 423E49 
384E-08 217E-04 1 9 9 E a  625E-01 24OE-08 

13OE-08 454E-05 123E+OS 211E-01 275E49 

- ~nm a m  D n C n r O t  

(6.) (CIS'  

OROUTO 00 qplRwt25l 4160 
@70CT 530  OSTAIJWRwt25l 454 0 
CtSTA70(570WPA) 

530 

0.00E+00 0.00EWO 4.34E+04 4.40E-02 O.WE+oO 
2.27E-07 4.54E-03 7.06E45 9.28E-01 2.11E-07 
2.76E-08 3.51E-04 4.49€+05 4.17E-01 1.1- 
3.27E-10 3.40E-06 3.68E45 2.97E-01 9.70E-11 

OROUTI 

g:i75(575) 

31.0 
16 0 
76.0 

SU(FACE WATER YKWEL RESULTS: 

qNRwt27l 370 0 
O S l A l ~ R W t Z 7 )  378 0 

Vo*n* T d d  vo..r 
Conahd-LMdmlla WdmL.d Dk.0h.d W.rpmd.d. 

Dn C m c  (MI Un.(g) conc (-0) 

W560 4 49E-07 2 16E-03 2 91E-02 
WPA A d 5 7 0  271E48 245E-04 186E-03 
d 5 7 5  13OE-08 4YE-05 876E-04 
Sub 580 PDAR 581 A 582 1 10E-07 4 89E-03 6 96E-03 

QROUT2 3 0  qNR&) 378 0 
WSTA80 1960 OSTAlZWR&I 406 G 
OSTAEE(sSoD1) 199 0 

ldd V o h n n  d R W n  
4060 Plddy.RunDnrup. @PADDY 

GGWAVG) 34600 nnm(0 111ElO7 

. .._ .- ._ G O  6.86E-02 
YU. C a r  h P -  Run .I UR (Uy) 1 2.59E-02 

3.86E-03 
Mu. Cory. in w (upn) 9.65E-06 S O D  7.70E-02 

9.18E-05 I 

&miace W d W  c m c n b l i a m  

P* Run 

Mu. (.01 yu. bbl 

Cross section ms.c-h e c - . h  

?aaY.M(Wl --FM(-wwl 

C C  8.97E-05 5.82E-03 
D D  8.97E-05 5.82E-03 

8.35t-07 4.1Zt-07 
3.15E-07 1.55E-07 
4.7OE-08 2.32E-08 
9.JBE-07 4.62E-07 

L O m p I O  the OR* w A @ u  

T d d  U n s  LOmp Per flm E m (  ( 2 Cq. ) 

CIO.. YdU."oL  Ye4U.VOL Y d U . w l  Y d W . w l  U n s  y . l d * L y  C g r v  
section hum- tmm W A  tmmS&5?5 lmmtuto b h p  mns)o.dkp P r C . l l u P n l  

oub570 (9) 1Wd.Y) 

G O  20.6 25.2 5.07E-04 5.55E-07 3 86E-05 
D E  7.5 11.3 13.9 1.96E-04 2.15E-07 1.BJE-05 

I 1 7.07E-05 7.74E-08 7.85E-06 E-F 0.6 1.4 1 .o 
~~ ~~~~ ..__.. 

E- E 
Max 

CPC SCREENING cwIyEE)(E R M  CRmRU : 2.70E-01 (Uy) 

1 1OE-04 6 94E-03 SSOD 492 241E-03 264E-06 967t-05 
1 IO€-04 6 94E-03 TOTAL 3 18E-03 

-560 
WPA 
S&670 
w 7 5  

tna yumi River 

Are. Conc. n P . d d l ,  RUI d oI(R (MI 

AVO CMC. 111 OMR (W) 

2 34E-05 

245E-06 

TMd Un. L W  PeI Y.P 

T d d  T d d  ya T d l l  Un* 
C,O.* Mass h . M . e d  h 6 Rdnbued n 1 
Sedm Lo.dnoIg) Months (lbidy) Ye- (Wdy) 

O.WE*00 YES O.WE4O 
2.27E-07 YES 9.67E-05 
2.76E-08 YES 2.76E-05 
3.27E-10 YES 3.27E-07 

TOTAL 

YES 
YES 
YES 
YES 

1.75E-01 2.14E-06 1.05E-06 

. .  

4.49E-07 YES 3.76E-05 YES 
8.32E-09 YES 8.32E-06 YES 
3.84E-08 YES 3.76E-05 YES 
1.3OE-08 YES 1.3OE-05 YES 

000813 

W580 
PDAR 
W 1  
SltI582 



CHEMICAL: CHRYSENE 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 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.44E+00 

1.07E + 01 

2.22E+00 

l . l lE+Ol 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

2.91 E42 

2.72E-01 

1.18E+01 

5.23E-04 

2.20E-03 

1.67E-02 

2.66E-03 

1.18E-02 

1.06E-01 

8.76E-04 

1.94E-03 

3.25E-02 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

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): 

4.49E-07 

2.16E-03 

9.35E-02 

3.53E-02 

8.32E-09 

2.83E-05 

2.14E-04 

4.71 E-04 

3.84E-08 

2.17E-04 

1.95E-03 

3.63E-03 

1.30E-08 

a 4.54E-05 

7.59E-04 

7.59E-04 

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 

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+OO 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 

1.44E-02 

1.14E-01 

3.75E-01 

1.66E-03 

1.45E-01 

2.41 E+OO 

2.00E-05 

1.91 E-04 

4.94E-03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

4.34E + 04 7.06E+05 

1.17E + 07 

4.49E +05 

7.47E + 06 

3.68E+ 05 

6.31E+06 7.13E + 05 

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): 

OBOE + 00 

0.00E+00 

O.OOE+OO 

O.00E + 00 

2.27E-07 

4.54E-03 

1 SOE-02 

7.53E-02 

2.76E-08 

3.51 E44 

5.83E-03 

5.83E-03 

8.79E-05 

5.83E-05 



s&anh 

-560 
WPA 
sub570 

Eat675 

SA580 
PDAR 
W 5 8 1  
sub582 

C I  P P  Vr OF P-Rur 
Dt..hed cu.0h.d T O W V ~  wba c o n c b * I O  

cam (mpn) Mal.(gl o( nrnon (m Fmor wbbru,(mpI) 

412E-08 198E-04 1 7 0 E 4 5  ZWE-01 824E-09 

OOOEIOO OWEIOO 12OE+05 509E-01 OWHOO 
7WE-10 399E-06 1 9 9 E 6  625E-01 443E-10 

OWE40  OWEIOO 1 2 3 E 6  211E-01 OOOE*oo 

Llm hrchrpr 
(CfS)  

ORDUTO 00 
-70CT 53 0 
OSTA70(57l%WPA) 

530 

WR&t 416 0 
4% 0 OSTAIWRU325l 

O.WE+00 0.WEIOO 4.34E+04 4.40E-02 0.WE+00 
3.04E-08 6.OBE-04 7.06E+05 9.28E-01 2.BtE-08 
6.21E-09 7.89E-05 4 .49Em 4.17E-01 2.59E-09 
0.WEIOO 0.WEIOO 3.68E+05 2.97E-01 O.WE4C4 

OROUT1 
qp575 
OSTA7Y575) 

31.0 cp(RwQ7) 370.0 
16.0 OSTAlWRwQ7) 378.0 
76.0 I 

vo~ . r *  Vo*nr  Tdd 
crmbcnd subb.unLoarws w w e d  0n.h.d wmgmd.d. 

On. COM (npn) Y n s  (9) Cmc. (Wgl 

m 560 4 12E-08 198E-04 623E-03 
WPA h d 5 7 0  442E-10 399E-06 710E-05 
d 5 7 5  OWEIOO 000EIOO OWE* 
sub580PDAR 581h582 155E-08 687E-04 227503  

378 0 OROUTZ 30 W R W )  
-STAB0 196 0 OSTA12O(RoUW) 406 0 
OSTAEE(SSOD1) 1990 

TO(* VoL.r* d RvnOn 
WPADDY 4060 P-Rm- 

OGWAVG) 34600 B M ( C r )  111E47  

C D  
D E  
E-F 
SSOD 

TOTAL 

20 6 25 2 419E-05 459E-08 3 19E-06 
7 5  11 3 13 9 153E-05 168E-08 143E-06 
0 6  1 4  1 0  1 1  88OE-06 964E-09 978E-07 

492 338E-04 370E-07 136E-05 

4 04E-04 

C C  
DD 
E-E 
MU: 

8.24E-06 1.25E-03 
8.24E-06 1.25E-03 
1.54E-05 2.26E-03 
1.54E-05 2.26E-03 

CPC SCREEMNG D ( B D u o 1 4 H ~ C W  RISK CRITERIA : 1.lOE-03 (W) 

Avg Conc. n P8d6yr Run 1 GMR (upn) 

Arg. Conr. n GMR (W) 

2 83E-06 

297E-07 

SA360 
WPA 
-570 
m 5 7 5  

Told T d d  y a s  T d d  Mal. 
Cmrl Malt -cdm6 -ed n 1 
sedmn L D h p I s )  - (W*l v.r (arday) 

G O  6 IOE-03 7 43E-08 3 66E-08 
yu. conc. in PaddysRun 1 Qm (uy) 

yu cmc. in GMR (dl 

1.28E-05 

1.35E-06 

O.WE+OO YES 0.WE+00 
3.04E-08 YES 1.36E-05 
6.21E-09 YES 6.21E-06 
O.WE+00 YES O.WE+00 

D E  2.23E-03 2.71E-08 1.34E-08 
E-F 4.21E44 5.12E-09 2.53E-09 
SSOD 1.08E-02 1.32E-07 6.49E-08 

TOTAL 1.96E-02 2.38E-07 1.17E-07 

YES 
YES 
YES 
YES 

4 12E-08 YES 3 06E-06 YES 
0 W E 4 0  YES 0 WE+00 YES 
7 09E-10 YES 7 WE-07 YES 
0 OOEIOO Y E S  0 WEIOO YES 

Page 1 

FaLI380 
PDAR 
-581 
m582 



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 4.21 E+OO 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 1 E+01 

ADSORBED 

O.OOE +00 

Single storm adsorbed contaminant quantity PXi (9): 5.83E-02 O.WE+00 5.06E-04 0.00E+00 

Annual adsorbed contaminant quantity (9): 2.52E +00 O.OOE+00 4.54E-03 OBOE + 00 

Single storm adsorbed contaminant conc. Cs(mg/kg): 6.23E-03 O.OOE + 00 1.14E-04 

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 c0nc.b (mg/l): 4.12E-08 O.OOE + 00 7.09E-10 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 1.98E-04 O.OOE + 00 3.99E-06 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 8.58E-03 O.OOE + 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.WE + 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.00E +00 4.49E-03 8.74E-04 O.OOE +00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 3.56E-02 7.60E-02 O.OOE+OO 

O.WE + 00 Annual adsorbed contaminant quantity (9): O.OOE+00 1.17E-01 1.26E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

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 6.31 E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 3.04E-08 6.21E-09 O.WE + 00 

Single storm dissolved contaminant quantity POI (9): 0.00E+OO 6.08E-04 7.89E-05 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO 2.00E-03 1.31 E-03 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE+00 1.01 E-02 1.31 E-03 O.00E + 00 
% %  

Page 3 



CIQYUL: DlBEWZOFURAN 

w vr DF plddy.Run 
Da0k.d TOUVU w c-duio n.tion ~ahrpl 

ce - Dn.h.d 
c m .  (rn) MnSW or R v l o n  (cr) F a o r  aab.ri,lmPm (dr) 

-560 6.80E-74 3.27E-70 1.70E45 2.00E-01 1.36E-74 

WPA 9.98E-73 3.39E-69 1.20EM5 5.09E-01 5.08E-73 OROWTO 0.0 
-70 O.OOEIOO OWEIOO 1.99E45 6.25E-01 0.WEIOO w7OCT 53.0 

QSIcl7W57&WPAl 
-575 0.WE+00 0.00EIOO 1.23EM5 2.11E-01 0.WEIOO 53.0 

PDAR 1.88E-73 3.77E-69 7 . 0 6 E a  9.28E-01 1.75E-73 V575 16.0 
Sllb580 0.00EIOO 0.00EIOO 4.34E+04 4.40E-02 0.00EIOO OROWTI 31.0 

-81 0.00EIOO 0.00EIOO 4.49E45 4.17E-01 0.00EIOO OSTA73575) 76.0 
-582 0.00EIOO 0.WE+00 3.68E45 2.97E-01 0.OOHOO 

n tm -p+ 

(CIS) 

q)(Ran251 416 0 
O S l A l 3 O ( R ~ 5 )  4% 0 

qp(Ran27) 370 0 
OSTAlOO(Ran27) 378 0 

I 
V o * n *  T U d  V & n e  

cornb.rd SUbbakL- Wnphlad Dkrohed WeIUItdads. 
wr c w .  Impn) y n . ( g l  cmr IUWROI 

Sub 560 6 80E-74 3 27E-70 1 45E-70 
WPA b rub570 3 76E-73 3 39E-69 7 8OE-70 
*575 OWEM0 000EIOO 0WE+00 
Sub 580 PDAR 581 b 582 8 49E-74 3 77E-69 1 TIE-70 

IIRFACE WATER WDP R E M T S :  

OROWTZ 30 q)(Ran3I 378 0 

oSTA€QSSODl) 199 0 
196 0 OSTA120fRar01 406 0 

T U d  Vo*n* ol R u P n  
4060 P . d b l r R u n U  *PADDY 

QGWAVG) 34600 %un(d) 1 l lE+07 

P d d w  Run 

D E  
E-F 
SSOD 

TOTAL 

3.76E-70 7.80E-70 
3.76E-70 7.8OE-70 
3.76E-70 7.8OE-70 

Max: 3.76E-70 7.80E-70 

W Miami River 

A r g  Cmc. h P.dblr Ru, .1 GMR IWI 

Avg. Cmc. m GUS (UMI 

2.38E-71 

2.50E-72 

7.5 11.3 13.9 4.08E-70 4.47E-73 3.81E-71 
0.6 1.4 1.0 1.1 9.09E-71 9.96E-74 1.OlE-71 

49.2 1.BSE-69 2.03E-72 7.44E-71 

3.27E-69 

TOTAL 

4.62E-68 
1.99E-68 
3.90E-69 

SSOD 5.92E-68 

1.29E-67 1.57E-72 7.76E-73 

5.63E-73 2.78E-73 
2.42E-73 1.19E-73 
4.75E-74 2.34E-74 
7.21E-73 3.56E-73 

S~&1560 68OE-74 YES 6 75E-71 YES 
WPA 998E-73 YES 6 75E-7 1 
-570 000E+00 YES 0 WE- 
-75 OWEIOO YES 0 WE- YES 

0.00EIOO YES 0.00€+00 YES 
1.88E-73 YES 7.44E-71 YES 
0.00E- YES O.WE+OO YES 
0.00E*00 YES 0.00E+00 YES 



CHEMICAL: DIBENZONRAN 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 l . l lE+Ol  

ADSORBED 

O.OOE+OO Single storm adsorbed contaminant conc. Cs(mg/kg): 1.45E-70 2.07E-69 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 1.36E-69 8.73E-69 O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 5.89E-68 6.62E-68 0.00E+00 0.00E+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 2.00E+06 3.34E + 06 2.06E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.80E-74 9.98E-73 O.WE+W 0.00E+00 

Single storm dissolved contaminant quantity POI (9): 3.27E-70 3.39E-69 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 1.42E-68 2.57E-68 O.00E + 00 O.OOE+ 00 

Annual dis. conta. qt (based on runoff) (9): 5.34E-69 5.66E-68 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 1.1 7E + 01 3.33E+02 5.19E +01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 3.93 E-70 O.OOE + 00 O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 3.12E-69 O.OOE+OO O.OOE+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 1.03E-68 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 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 .ME-73 O.00E + 00 O.OOE + 00 

O.00E + 00 Single storm dissolved contaminant quantity Poi (9): O.OOE+00 3.77E-69 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.24E-68 O.00E + 00 OBOE + 00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 6.24 E-68 O.OOE+ 00 0.00E+00 



P I D r m R W ~  Q(p.uL: WEXACHLOROBUTADIENE .tDLux): 1ym(o(n I T O I W A l U  CONTROLS 

FUVC 

cc  ?a V I  DF P.d4.Rm 
Dns0Iv.d Dn.omd Totl lVOlnw Dulon C o ( L b l t 0  

ConF lmonl Mnslgl d R m o n  (a) F e w  &ban~myl) 

0WE*00 O W E 4 0  170E+05 2WE-01 O W E W  

O00E40 000E40  120E45 509E-01 OWE400 
OWE400 O W E 4 4  199E+05 625E-01 OWEIoo 

O W E 4 0  O W E 4 0  1 2 3 E m  211E-01 0 0 0 ~  

luwnin 

W560 

WPA 
Sllb570 

sub575 

Sub580 
POAR 
-581 
Skb582 

pipn Dnwp 1 e r w n  D n C N g t  

(d.) IdSl 

OROUTO 00 WR&5) 416 @ 

~STA1W57OWPA~ 
qp7OCT 530 OSTAlJO(Rout25) 454 l? 

530 

0.00E40 0.WE40 4.34E#l 4.40E-02 O . W H 0  
6.42E-27 1.26E-22 7.06E+05 9.28E-01 5.96E-27 
O.DOE+W 0.WE44 4.49€+05 4.17E-01 0.WEIOO 
O.WE40 0.WE40 368E405 2.97E-01 O.OOE*oo 

OROUTl 
w575 
QSTA7X575) 

canb.ud SLbbninLO.dngr 
ms. c w .  

0.WE40 0.WE100 
0.WE40 O.WE#O 
O.WE+W O.WE*00 

sub 560,PDAR. 581 6 582 2.90E-27 1.28E-P 

u-v 
E-E 
Max 

OSTAEE(SSOD1) 

2.76E-23 

u wttw u WCtVU t-r U O  1 4  I "  1 1  ,*,E-'* I J J t - ' ,  IJIE''3 

2 85E-24 2 72E-23 SSOD 492 632E-23 692E-26 254E-24 
2 85E-24 2 72E-23 

TOTAL 6 46E-23 

310 qp(R&7) 370 0 

76.0 1 16.0 OSTAlW(RaXZ7) 378 0 

Wed Yun R w n  

Tdd V o l n *  d R ~ m d t  

I .11 E 4 7  

Total Mn. LoMblg Pet v.ll 

-FACE WATER YOOEL RESULTS: 

Arp. CMC. m Pad* Run d GMR (upn) 

A r p  Cmc. n UllR luwl) 

4 09E-25 

429E-26 

YU. CMC. nPa&iys R m  d CMR (Uy) 238E-24 

u n C m r h U R ( U y )  250E-25 

G C  - -  

lotd T d d  M n s  ldll M n s  
c m s  M n s  -.d n 6 hrWUadhl 
swtm Lo.dna(pl YDnm IW*) V . l  (sr6.v) 

G O  0 WE+00 0 W E 4 0  0 DOE40 
D E  0 W E 4 0  
E-F 4 52E-23 
SSOD 2 02E-21 

C D  206 25 2 
11 3 

IODOE~O ^^^? ^^ 000E40  ^^^? ^^ I I 7 5  ^ "  - .  13.9 
.I 

OWEIOO O.WE+OO 0 . W E W  
0.WE40 O.WE40 0.00E40 

, . . L C ?  . .?_.-..- 

OBOE40 O.WE40 
5.50E-28 2.71E-28 
2.46E-26 1.21E-26 

CPC SCREENING MEXACtlLOROBIIIbDENE RISN CRIERLP. : 2.3OE-02 (w) 

W 5 6 0  O W E 4 0  YES 0 WE- Y E S  
WPA 0 0 0 E 4 0  YES 0 WE*00 
S&70 O W E 4 4  YES 0 W E 4 0  YES 
sub575 O W E 4 0  YES 0 W E 4 0  YES 

0 W E m  YES OWE100 
642E-27 YES 254E-24 
0 0 0 E m  YES O W E 4 0  
O W E 4 0  YES O W E 4 4  

YES 
YES 
YES 
YES 

Page 1 

000829 



CHEMICAL HMACHLOROBUTADIEN 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 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): 

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+ 00 

0.00E+00 

O.OOE+OO 

O.00E + 00 

SUBBASIN WPA 

4.21E+00 

9.1 1 E +00 

O.OOE + 00 

OBOE + 00 

0.00E+00 

1.20E + 05 

2.00E+06 

0.00E+00 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

SUBBASIN 570 

0.00E+00 

0.00E+00 

O.OOE+ 00 

1.99E + 05 

3.34E+06 

O.00E + 00 

O.00E + 00 

O.OOE+OO 

O.WE+00 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

O.OOE + 00 

O.OOE+OO 

O.OOE + 00 

1.23E + 05 

2.06E+06 

O.OOE+OO 

OBOE + 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: 

O.OOE + 00 

O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.60E-21 O.00E + 00 OBOE + 00 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE + 00 6.12E-23 O.OOE + 00 

O.OOE + 00 Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 4.85E-22 

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 . 1 7E + 07 7.47E+06 6.31 E +06 

DISSOLVED : 

OBOE + 00 Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 6.42E-27 0.00E+00 

Single storm dissolved contaminant quantity Poi (9): 0.00E+00 1.28E-22 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 4.23E-22 O.00E + 00 0.00E+00 

O.00E + 00 Annual dis. conta. qt (based on runoff) (9): O.OE + 00 2.13E-21 O.OOE+00 

080 820 Page 3 



D 

C* Pal W DF cld6Y.nm 
hu0h.d c - d v e d  TdllVCanna DlllDn C o n r h r l O  tubon omclwvl 

451E-10 2 17E-06 170E+05 ZOOE-01 9OJE-11 

7 79E-12 265E-08 120EG5 509E-01 397E-12 QROUTO 00 
2 49E-11 1 40E-07 199E+05 625E-01 1 55E-11 07OCT 530 

1 08E-11 3 78E-08 123E405 2 l lE-01 229E-12 530 

cmc (I@) umb) o( R M  IC0 F ~ ( M  -1mwl) (as) 

aSTA7iXS7~WPA) 

SA560 

WPA 
Sub570 

-575 

Sm560 
PDAR 
SIlbSSl 
Sub582 

I l r n  c--!F 
(drr 

~ R o U a S I  416C 
QSTAlJO(RoUa5I 454 0 

0.OOEW 0.00E+00 4.34E104 4.40E-02 O.00EW 
3.53E-10 7.07E-06 7.06EG5 9.28E-01 3.28810 
1.03E-10 1.30E-06 4.49EG5 4.17E-01 4.28E-11 
2.36E-13 2.46E-09 3 63E+05 2.97E-01 7.OlE-14 

OROUT1 
@575 
QSTA7Y575) 

nis. conr 

4.51E-10 2.17E-06 
1.85E-11 1.67E-07 
1.08E-11 3.78E-08 

Sub 580.PDAR. 581 h 582 1.89E-10 8.37E-06 

C C  
D D  
E- E 
Max 

3.34E-03 

1.35E-03 

C D  206 25 2 4 90E-07 5 37E-10 3 73E-08 
9 O3E-08 6 69E-04 D E  7 5  11 3 13 9 1 87E-07 205E-10 1 75E-08 
9 O3E-08 6 69E-M E-F 0 6  1 4  1 0  1 1  108E-07 118E-10 12OE-08 
187E-07 1 %E-03 SSOD 492 4 12E-06 451E-09 166E-07 
187E-07 134E-03 TOTAL 4 WE-06 

Cnd Ym RIVN 

UU. Conc. in Paddp R m  .1 GMR (Uy) 1.56E-07 D E  I E-F 
Yu. Cmc. h U R  (upn) 1.64E-08 SSOD 

TMll M U S  PN Y e 0  

2.55E-05 
5.03E-06 
1.32E-04 

I C D  I 6.82E-05 8.3OE-10 4.09E-10 
3.11E-10 1.53E-10 
6.13E- 1 1 3.OZE-11 
1.6OE-09 7.91E-10 

I TOTAL I 231E-M 2.81E-09 1.38E-09 

CPC SCREWWO HDE)(O(l.L3cDIPYRW RKM CRITERLP. : 4.30E-03 (W) 

sub560 
WPA 
sub570 
sub575 

4 51E-10 YES 3 63E-08 YES 
7 79E-12 YES 7 79E-09 YES 
2 49E-11 YES 2 49E-08 YES 
108E-11 YES 108E-08 YES 

0.00E40 YES 0.00E40 
3.53E-10 YES 1.66E-07 
1.03E-10 YES 1.03E-07 
2.36513 YES 2.36E-10 

YES 
YES 
YES 
YES 

Page 1 
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CHEMICAL: INDENO(l,P,%CD)PYREN 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): 

3.34E-03 

3.13E-02 

1.35E t 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E t 05 

2.78Et06 

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): 

4.51E-10 

2.17E-06 

9.41E-05 

Annual dis. conta. qt (based on runoff) (9): 3.55E-05 

SUBBASIN WPA 

4.21E t o 0  

9.1 1 E t00  

5.60E-05 

2.36E-04 

1.79E-03 

1.20E t 05 

2.00E+ 06 

7.79E-12 

2.65E-08 

2.01 E-07 

4.42E-07 

SUBBASIN 570 

1 M E 4 4  

8.70E-04 

7.81 E-03 

1.99E + 05 

3.34E+06 

2.49E-11 

1.40E-07 

1.26E-06 

2.35E-06 

SUBBASIN 575 

2.22E + 00 

l . l lE+Ol  

8.33 E-05 

1.85E-04 

3.09E-03 

1.23E + 05 

2.06E+06 

1.08E-11 

3.78 E-08 

6.31 E-07 

6.31 E-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+o0 

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 2.55E-03 7.07E-04 1.65E-06 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+o0 2.02E-02 6.1 5E-02 1 .SEE45 

Annual adsorbed contaminant quantity (9): O.OOE t 00 6.67E-02 1.02E t 00 4.08E-04 

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 +OS 1 . 1 7E t 07 7.47E + 06 6.31 E+06 

DISSOLVED : 
e -  

Single storm dissolved contaminant c0nc.b (mg/l): O.OOE + 00 3.53E-10 1.03E-10 2.36E-13 

Single storm dissolved contaminant quantity POI (9): 0.00E+o0 7.07E-06 1.30E-06 2.46E-09 

6.35E-08 Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 2.33E-05 2.17E-05 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 1.17E-04 2.17E-05 4.21 E48 

080822 Page 3 



SCEWRK): WmDUT S T O I I I W I I O I  CONTROLS Pu)(IyIRuNBuEN CIEYlcIL ISOPHORONE 

F u l n  

SUFACE WATER Yoon WIVn , l ~ o r  Dcw W e  MYU 20 5 

c. PB Vr DF P*Rul 
Dmsohed Ruomd l o t d V o * m  Dplm C m c  h * t O  

conc lmgrl) Y n S I g l  d Rllnon (a) Fader 

O W E 4 0  O W E 4 0  170E105 2WE-01 O W E 4 0  

O W E 4 0  0WEW0 120EM5 509E-01 O W E 4 0  
OWEWO 0 W E m  199EW5 625E-01 O W E 4 0  

000E*00 000E40  123EM5 211E-01 0WE*00 

m5w 
WPA 
sub570 

sub575 

SUXSEO 
PDAR 
sub581 
-582 

Stm Dnchrpc Slml Dnclurpt 
Ids1 ( d S l  

OROUTO 00 @Rout251 4160 
W70CT 530 OSTAl3QRout25I 454 0 
cIsTA7o(S7&WA) 

530 

Vo*nr  ldd Vabme 
comb.yd U l b b M L -  W-ed Dkaomd W W h  

ma. cm. (d) Yar(II cone (mpnQ) 

SA 560 O W E 4 0  OWEM0 O W E 4 0  
WPA & -70 OWEMO OWEM0 O W E 4 0  
S d 7 5  O W E 4 0  OWEM0 O W E 4 0  
sub 580 PDAR 581 6 582 Z84E-141 126E-136 225E-140 

4.34E+04 4.40E-02 O.WE+OO OROUTI 
7.06E105 9.28E-01 5.84E-I41 9p575 
4.49E105 4.17E-01 O.OOE+OO QSTA73575) I 0.00E40 0.WE*00 

6.3OE-141 1.26E-135 
O.WEIOO O.WE+OO 
O.WEW0 0.WE40 3.68E105 2.97E-01 O.WEW 

OROUTZ 3 0  qp(RarWI 378 0 

QSTAEE(SSOD1) 199 0 
@STAB0 196 0 OSTAIZO(Rwl3) 406 0 

Toul  vo*nr d R u m n  
wPADDY 4060 P.d6y.RunDrrupr 
OGWAVG) 34600 B M ( c f )  1 l l E M 7  

31.0 pp(Rout27) 370 0 
16.0 OSTAlOO(Rout27) 378 0 
76.0 1 

C C  0.WE40 0.WEW0 
D D  0.WEM0 0.00EWO 
E-E 2.79E-138 2.21E-140 
Max: 2.79E-138 H IE-140  

tn1 YMi RRU 

Avo. CMC. in Plddy. Run 1 GMR I@) 

A r g  Cmc. in WIR lu@ll 

4.00E-139 

4.20E-140 

YU C m .  hP.ddy. Run d WIR (W) 

YU Cmc. h OYR (W) 

2.33E-138 

2.45E-139 

CPC SCREDWG 

C D  206 25 2 0WEW0 O W E 4 0  OWE* 
DE 7 5  11 3 139 O W E 4 0  O W E 4 0  O W E 4 0  
E-F 0 6  1 4  1 0  1 1  ttUW##W 152E-141 154E-I39 
SSOD 492  ttUW##W 679E-140 249E-138 

TOTAL t8m#w#n 

1d.l Y n s  L e  Pn Y e n  

Told Yn. Totd Yn. 
-rd n 6 

0 W E 4 0  0 WE*00 
0 WEMO 0 WE* 0 W E 4 0  
4 43E-137 5 39E-142 266E-142 

241E-140 119E-140 

2 46E-140 122E-140 

SIb560 O.WE40 YES 0 .WE40 YES 
WPA 0.00E40 YES 0.00EMO 
-570 O.WEIOO YES 0.WEM0 
W 7 5  0.WE40 YES 0.WE100 YES -582 

O.WE40 YES O W E 4 0  
6.30E-141 YES t8m#w#n 
O W E 4 0  YES 0.WE*00 
0.WE40 YES 0.WEM0 

YES 
YES 
YES 
YES 
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CHEMICAL. ISOPHORONE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 5M 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 l . l lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.WE +00 0.00E+00 0.00E+00 O.00E + 00 

Single storm adsorbed contaminant quantity PX (9): O.OOE to0 O.WE + 00 O.00E + 00 O.00E + 00 

Annual adsorbed contaminant quantity (9): O.OOE + 00 O.OOE + 00 OBOE + 00 0.00E+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (13): 

1.99E + 05 1.70E + 05 1.20E + 05 

2.78E+06 2.00E + 06 3.34E+06 

1.23E + 05 

2.06E+06 

DISSOLVED : 

O.OOE+ 00 Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+OO O.OOE + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 O.00E + 00 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 O.00E + 00 O.mE + 00 O.OOE +00 

Annual dis. conta. qt (based on runoff) (9): O.OOE+OO O.OOE +Oo 0.00E+00 O.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 5.1 9E + 01 

ADSORBED: 

O.OOE +00 

O.OOE+ 00 OBOE + 00 

O.OOE +00 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+Oo 4.99E- 1 40 O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+w 3.95E-139 

Annual adsorbed contaminant quantity (9): 0.00E+00 1.30E-138 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 1,1712 + 07 7.47E+06 6.31E+06 

DISSOLVED : 

6.30E-141 O.OOE+00 O.OOE + 00 Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 1.26E-136 O.OOE+ 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 4.15E-136 O.00E + 00 0.00E+00 

Annual dis..conta. qt (based on runoff) (9): 0.00E+00 2.09E-135 O.WE + 00 0.00E+00 

O.OOE+ 00 

-. . 
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sub560 
WPA 
-70 

sub575 

-80 
PDAR 
sub581 
sub582 

Ce Po1 V I  DF P.ddy.Rur 
Dtuh+d Da.0h.d ToldVokam Wpm Cmc.euet0 Pdwn fmchuge 

c m c  (mpnl MnI(pl d R w n  (m Fulor  .uMM lW) Id11 

6LME-25 291E-21 170E+05 ZWE-01 121E-25 

OWEIOO O W E 4 0  120E405 509E-01 O W E 4 0  QROUTO 0 0  
530 O W E 4 0  O W E 4 0  199EIO5 625E-01 OWE+W qp7OCT 

OS?A7WS7&WF'Al 
000E+00 O W E 4 0  123EIO5 211E-01 OWE*oo 530 

fl.m DnclInge 
ldll 

rVfRart251 4160 
454 0 QSTA13CfRaR25) 

O W E 4 0  O W E 4 0  434E+04 440E-02 0WE+00 
O W E 4 0  O W E 4 0  706E405 928E-01 O W E 4 0  
000E40  OWE40 4 4 9 E W  4 17E-01 0 WE*oo 
OWEIOO O W E 4 0  368E405 297E-01 O W E 4 0  

OROUT1 
qp575 
QSTA7y575) 

V& T e d  V- 
Comb*ud SuW.MLo.dnpl Wdgned Dhs0Iv.d Wdphwads .  

Di.. Cmc. Impn) Ym In) COK. (mphg) 

sm 560 6.04E-25 2.91E-21 3.04E-24 
WPA h sub570 0 .WE40 0.WE40 O.WE+00 
m 5 7 5  O.WE40 0.WE40 0.WE40 
sub 580.PDAR. sB1 h 582 0.WE40 O W E 4 0  0 .WE40 

A w .  CmC. in PadUvs RIln d GMR (&I 9.26E-24 I I T o l d  Told Mnr Told *as 

QROUT2 

QSTAEE(SSOD1) 

WPADDY 
W W A V G )  

nrg. CMC. m GMR (upn) 

~~~~~ 

Ma.. w U U t d  

Cross uaion Ob.-.h .6L~-.h 
--Pnn(uyl P a a r N * n W w l  

C C  1.21E-22 6.07E-25 
0-0 1.21E-22 6.07E-25 
E-E 1.21E-22 6 07E-25 
Max: 1.21 E-22 6.07E-25 

Great Mkmi River 

~ 

cress YdW."oL no(n.voL Yo(W.VO1. Yo(W.Vd Mnr h . d y  c m  
Sutim tmmSubUO from W A  tmmM575 irmltlim IMLbIg nvrrlDldnp p r c d l w l l  

L hub570 In1 I ~ W I  

C D  20.6 25.2 5.99E-22 6.57E-25 4 57E-23 
D E  7.5 11.3 13.9 2.18E-22 2.39E-25 2.04E-23 
E- F 0.6 1.4 1.0 1.1 1.75E-23 1.91E-26 1.94E-24 
SSOD 49.2 0.00E40 O.WE+00 O.WE+W 

TOTAL 8.35E-22 

Totd Mnr Lomihg Per Ye= 

CPC SCRWRlG H N r m O S O ~ O w u y D I E  R I M  CRmRU : 1.20E-04 (upn) 

Mu Cmc. nP.ddy. R u r  d o*IR I&) 101E-22 

M u C m c . n O Y R l W )  106E-23 

slb560 
WPA 
SA570 
w 5 7 5  

C D  8 89E-20 1 WE-24 5 34525 
D E  3 24E-20 3 94E-25 194E-25 
E-F 2 59E-21 3 15E-26 155E-26 
SSOD 0WE+00 0 00E+00 0 WE+00 

TOTAL 124E-19 151E-24 7 44E-25 

6.04E-25 YES 4.39E-23 YES 
0.WE40 YES O.WE40 
O.WE40 YES O.WE+W 
0.WE40 YES O.WE+00 YES 

O.WE+W YES O.WE40 
0.WE40 YES O.WEM0 
0.WE40 YES O.WE40 
0 . W E a  YES 0.WE+00 

YES 
YES 
YES 
YES 
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CHEMIC& N-NITROSODCN-PROPYL 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 4.44E+00 2.22E + 00 

1.1 1E+01 Annual sediment yield Y(S)a (tonne/yr): 1.01 E + 0 2  9.11E+00 1.07E + 0 1  

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.04E-24 O.oOE+OO O.00E + 00 O.00E + 00 

O.00E +00 

O.00E + 00 

Single storm adsorbed contaminant quantity PXi (9): 2.84E-23 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 1.23E-21 O.OOE+00 0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.99E + 05 1.23E + 05 1.70E + 05 

2.78E + 06 2.00E + 06 3.34E+06 2.06E + 06 

1.20E + 05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.04E-25 O.mE + 00 O.00E + 00 0.00E+00 . 

O.OOE O.OOE+OO + 00 '0 
O.OOE+OO 

O.OOE+OO Single storm dissolved contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 1.26E-19 O.OOE+OO O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 4.75E-20 O.OOE + 00 O.OOE + 00 

2.91 E-21 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 

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): 0.00E+00 O.OOE + 00 O.OOE+ 00 0.00E+00 

O.OOE + 00 Single storm adsorbed contaminant quantity PX (9): 0.00E+00 0.00E+00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): 0.00E+00 O.OOE + 00 O.OOE+00 OBOE + 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.(=e (mg/l): O.00E +00 O.00E + 00 O.00E + 00 O.00E + 00 

Single storm dissolved contaminant quantity PQi (g): O.OOE +00 O.00E + 00 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 0.00E+00 O.OOE+OO O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.OOE + 00 O.00E + 00 O.OOE + 00 
i 
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-: N-NITROOD(PHENYL4UINE 

C* ?a V, OF P.ddy.Rm 
UMM b . h . d  D a M  TddVo*n*  wha t O n r b 1 0  S l l t m  D a m  

COK I d )  Ynslg l  d R m O n l d )  F e w  IIularmllnM) ld.1 

-0 0WE+00 OWE40 170E45 2WE-01 O W E 4 0  

WPA 000EtW OWE200 120E45 509E-01 OWE200 QROUTO 00 
SA570 OWE400 0WE+00 199E+05 625E-01 OWHOO qp7OCT 530 

-575 OWE40 000E+00 123E+05 211E-01 OWE40 530  
OSTA7W57OWPA) 

8- Dachrpc 
1d.l 

qp(Rarl25' 416C 
GSTAl30(Ralt251 454 c 

-80 
PDAR 
-581 
Sm582 

(p(Rarl271 370.0 
GSTAlOO(RaR27) 378.0 

U ) f R r n )  378.0 
406.0 GSTA12WRoUD) 

0.WE40 O.WE+00 4.34EW 4.40E-02 O.WE200 GROUT1 31.0 
4.73E-117 9.46E-113 7.06E+05 9.28E-01 4.39E-117 e 7 5  16.0 
O.WE+00 0.WE40 4.49E45 4.17E-01 O.WE40 QSTA73575) 76.0 
0.WEtW 0.00E40 3.68E105 2.97E-01 O.WE+W 

tr.d Mmd R n w  

V W  TOW V o L r r  
Combinad rlhbuin L O W  Wdpnnd 0ksoh.d WdgMmdrdr. 

Dis. CMC. (mpl) Y a s  (p) C a c .  (PPlLgl 

SIb 560 0.WE40 O.OOE100 O.WE200 
WPA L W 7 0  0.WE40 0.WE200 O.WE+00 
Utl575 0.WE40 0.WE40 O.WE40 
SA 580.PDAR. 581 6 582 2.13E-117 9.46E-113 4.56E-115 

~~ ~ 

C D  20 6 25 2 O W E 4 0  OWEIOO O W E 4 0  
D E  7 5  11 3 139 O W E 4 0  O W E 4 0  O W E 4 0  
E-F 0 6  1 4  1 0  1 1  W##f### 114E-117 116E-115 
SSOD 492 W##f### 5lOE-116 187E-114 

TOTAL W##f### 

Told N u s  Lolanp Per Y e n  

QROUT2 3.0 
(OSTABO 196.0 
9STAEE(SSODl) 199.0 

(OPADDY 406.0 
CIGWAVG) 3460.0 

A r g  Conc. n Pad- R m  d Uac I d )  

A v g  C m  n CUR (d) 

301E-115 

316E-116 

Llu. CMC. n P.ddy. R m  d OrW Ill@) 

Ya C m .  h OUR (Uy) 

175E-114 

IWE-115 

CPC SCREENING M . N r l R O S V  RISK CRllERU : 1.70E40 (ugtl) 

T d d  T d d  Y a s  T d d  Y n r  
CrO.. Y a s  -ed n 6 0idrW.d n 1 
Seem L&p(g) YaM. (Wdayl v..r ( W W l  

C D  0 W E t W  0 WE40 0 W E t W  
D E  0 W E 4 0  0 W E 4 0  0 WEIOO 
E-F 333E-113 405E-118 2WE-118 
SSOD 1 4 9 E - I l l  181E-116 8WE-117 

TOTAL 1 52E-111 185E-116 9 14E-117 

Slb560 
WPA 
-570 
-575 

O.WE*00 YES O.WE100 
4.73E-117 YES #f#M### 
0.WE40 YES 0.00E40 
0.WEIOO YES O.WEtW 

O W E m  YES 0 W E 4 0  YES sm5w 
O W E W  YES 0 COEIOO YES PDAR 
OWE- YES 0 00E40 YES SA58 1 
OWEIOO YES 0 WEIOO YES SA582 

YES 
YES 
YES 
YES 

I 
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CHEMICAL: N-NITROSODIPHENYLAMI 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): 0.00E+00 

Single storm adsorbed contaminant quantity 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 + 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): 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.00E + 00 

SUBBASIN WPA 

O.00E + 00 

O.00E + 00 

O.00E + 00 

1.20E + 05 

2.00E + 06 

O.00E + 00 

O.00E + 00 

O.00E + 00 

O.OOE + 00 

SUBBASIN 570 

4.44E + 00 

1.07E + 01 

O.00E + 00 

O.OOE +00 

O.00E + 00 

1.99E + 05 

3.34E+06 

O.00E + 00 

O.OOE+W 

O.00E + 00 

O.OOE + 00 

SUBBASIN 575 

2.22E+00 

l . l l E + O l  

O.OOE + 00 

O.00E + 00 

O.00E + 00 

1.23E +05 

2.06E+06 

O.OOE+ 00 

O.00E t 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 t 00 1.01 E-1 14 O.OOE + 00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 8.01E-114 O.00E + 00 O.OOE + 00 

Annual adsorbed contaminant quantity (9): O.00E + 00 2.64E-113 O.00E + 00 0.00E+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 : 

Single storm dissolved contaminant conc.Ce (mg/l): O.00E + 00 4.73E-117 O.00E + 00 O.00E + 00 

Single storm dissolved contaminant quantity Poi (9): O.00E t 00 9.46E-113 O.00E + 00 O.OOE+OO 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 3.12E-112 O.OOE + 00 O.OOE+M) 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 1.57E-111 O.WE + 00 O.00E + 00 



C I  POI V I  DF PahtpRu,  
W b . a  Dns0h.d Dn.Omd lQ.IVo*.rr Dylla CWlC.dv10 UUm DMkrpr 

Yaw) d R l m m  (0 f a o r  &bum (mpnl Ids) Cone. (mpnl 

-560 89OE-M 428E-02 170E105 ZWE-01 178E-06 
1ME+O5 509E-01 O W E 4 0  QROUTO 00 WPA O W E 4 0  O W E 4 0  

-70 5 l lE-06 288E-02 199E45  625E-01 319E-M cp70CT 530  
QsTA7o(S7CLWPA) 

-75 O W E 4 0  O W E 4 0  123E+O5 Zl lE-01 OW- 530 

Rem L h c M p r  
Ids1 

qp(RouQ5) 416 C 
QSTA13O(RoUn51 454 0 

!ii r Z R w t 2 7 )  

3 0  q~fRoul3) 
1960 QSTAlZWRulI3l 406 0 
199 0 

-580 
PDAR 
W 1  
W Z  

C C  
D D  
E-E 

O.WE+OO 0.WE40 4.34E+04 4.40E-02 O.WE+GU QROUT1 
1.82E-04 3.64E40 7.06Et05 9.28E-01 1.69E-04 @75 
2.10E-05 2.67E-01 4.49E+O5 4.17E-01 8.7E-06 QSTA73575) 
O.WE+GU 0.WE40 3.68E*05 2.97E-01 O.WE*oo 

3.19E-03 5.49E-03 
3.19E-03 5 49E-03 
8.67E-02 1.37E-01 

V* lotd v o l u  
Combad Subbash- W-.d Dir- W-.dr. 

Dir cay. (myll Mu.(D) conc. ( W D )  
-560 8.9OE-06 4.28E-02 1.44E-02 
WPA 6 m 7 0  3.19E-06 2.88E-02 5.49E-03 
m 7 5  O.WE+OO O.WE40 OBOE40 
$W SBO.PDAR. 581 h 582 8.8oEo5 3.90E40 1.39E-01 

~olw.roL Ydwm4 Y a a  Cvna 
holns1~575 hornstaw lo.dnp masslo.blp prc.l(uwll 

~ r a ~  YGIWVOL Y d M  v e l  
& c I a  horn- horn W A  

L -7a (Dl WWI 

C D  20 6 25 2 161E-02 1 76E-05 1 23E-03 
D E  7 5  11 3 13 9 647E-03 708E-06 604E-04 
E-F 0 6  1 4  1 0  1 1  436E-02 478E-05 484E-03 
SSOD 492 192E40  2 lOE-03 772E-02 

TOTAL 199E40  Max E 67E-02 137E-01 

QROUTZ 

QSTAEE(SSOD1) 

T0I.I vo*nr d Rlmon 
406.0 PadctysRu,Cwwume *PADDY 

Q G q A V G )  3460.0 B&(m l . l l E 4 7  

on( Mund Rner 

A v ~  Conc. n P8dw Run * wI(R (uwl) 

Avo. C a y  n WRI (Uy) 

126E-02 

1 33E-03 

Mu.~onc.nPddysRm.~OW((uwl) \ 724E-02 

Yn. Cmr n- (WI 761E43 

T Q d  Y a r  Lo- pn Y e n  

lot11 1Q.I Mal1 Tad Y n s  
CIOSS Ya. DambucdnO DnIUucdnl  
Secton Loadmg (I) UOnM. ( W W )  Y e n  (Wdmyl 

C D  162E40  197E-05 971E-06 
D E  6 15E-01 7 49E-06 3 69E-06 
E-F 143E40  174E-05 8 59E-M 
SSOD 614EIOl 7 46E-04 3 69E-04 

TOTAL 651E+Ol 7 93E-04 3 91E-04 

O.WE*00 YES O.WE40 
1.82E-04 YES 7.72E-02 
2.10E-05 YES 2.lOE-02 
O.WE+OO YES O.WE40 

W 5 6 0  
WPA 
W 7 0  
-75 

YES 
YES 
YES 
YES 

890E-06 YES 118E-03 YES SltmO 
0WE*00 YES 0 W E 4 3  YES PDAR 
5 l lE-05 YES 1 (BE-03 YES W 5 8 1  
OWE+OO YES 0 W E 4 0  YES -582 
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CHEMICAL TRIBUIYL PHOSPHATE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN S O  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 

9.11E+00 1.07E+01 l . l lE+Ol Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1 AE-02 O.WE+00 8.79E-03 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 1.35E-01 O.00E t 00 3.91 E-02 0.00E+00 

Annual adsorbed contaminant quantity (e): 5.83E t 00 0.00E+00 3.51 E-01 0.00E+OO 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E +OS 1.20E + 05 1.99E + 05 1.23E + 05 

2.78E + 06 2.00E t 06 3.34E + 06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 8.90E-06 O.OOE + 00 5.11E-06 O.OOE t 00 

O.OOE+OO Single storm dissolved contaminant quantity PQi (9): 4.28E-02 O.00E + 00 2.88E-02 

O.OOE t 00 2.59E-01 Annual dis. conta. qt (based on sediment yield) (9): 

Annual dis. conta. qt (based on runoff) (9): 7.00E-01 0.00E+00 4.83E-01 O.OOE t 00 

1.85E t 00 O.OOE + 00 

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 

ADS 0 R B E D : 

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.OOE t 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (13): 

Annual runoff volume (cf): 

4.34E+04 

7.13E t 05 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (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.OOE +00 

0.00E+00 

0.00E+00 

0.00E+00 

SUBBASIN PDAR 

7.92E+00 

1.17E +01 

2.88E-01 

2.28E+OO 

7.51E+00 

7.06E +05 

1.17E t 07 

1.82E-04 

3.64E + 00 

1.20E + 01 

6.03E+01 

SUBBASIN 581 

8.69E t 01 

3.33E+02 

3.16E-02 

2.75E +00 

4.57E+01 

4.49E t 05 

7.47E+06 

2.1 OE-05 

2.67E-01 

4.44E+00 

4.44E+00 

SUBBASIN 582 

9.56E+OO 

5.19E+01 

O.OOE + 00 

O.OOE + 00 

O.OOE t 00 

3.68E+05 

6.31Et06 

O.OOE t 00 

O.00E + 00 
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C. POI V, Df Pamysnm 
Da.omd R.- Totdvo*m L I U m  Cmc.-to tloon R.cluw 
cmc (man) Yn.(p) d R m m  (a) Facto( nabnm(nwl) lds l  

Slb560 OWE- OWE400 170E+05 2WE-01 O W E 4 0  

-570 0WE+00 OOOEIOO 199E+05 625E-01 OWHao qp70CT 53 0 
WPA 0WE+00 OWEIOO 120E+05 5WE-01 0WE+00 OROUTO 00 

-75 O W E 4 4  0WE+00 123E+05 211E-01 OWE40 530 
QSTA7W57WWA) 

n*lOn Dncrypt 
Ids1 

sp(RoUa5) 416c 
OSTA130(ROUiZ5) 454 0 

16.0 6STAlOWRolR27) 378.0 
76.0 I W O  

PDAR 
-1 
-82 

0 . W E W  0.00EIOO 4.34E+04 4.40E-02 0.WE100 QROUTl 
1.61E-15 3.21E-11 7.06E+05 9.2BE-01 1.49E-15 @575 
O.WE+W O.WE+00 4.49E+05 4.17E-01 0.WHao QSTA73575) 
0.WE100 O.WE+00 3.68E+05 2.97E-01 0.WEiOO 

C D  0.00E100 
YU Cmc. hP.d6yl Rmd QIR (I@) 5.46E-13 1 E; I 0 . W E W  

1.13E-11 
YU C m .  h QIR (MI 6.26E-14 SSOD 5.06E-10 

Vohn* T d d  Vo*l .  
Combiud -Loadinss Wd#lt.d DIlWhed wei#md.dr 

Dk. cmc. (mplll Y n S ( g I  c o r u . ( l y P l  

sub 5w O.WE+W O.WE+OO O.WH00 
WPA & M 7 0  O.WE+M) O.WE+OO O.WE+00 
516575 O.WE+OO O.WE+OO O.WE+OO 
Sub 580,PDAR. 581 6 582 7,25816 3.2lE-11 1.48E-11 

0.WE+00 0.WE+00 
0.WE+00 O.WE+00 
1.38E-16 6.79E-17 
6.16E-15 3.04E-15 

OROUTZ 
qpSTAB0 
QSTAEE(SSOD1) 

*PADDY 
W A V G )  

Ct 
D D  
€-E 
Max 

O.WE+00 YES 0.WE+00 
1.61E-15 YES 6.36E-13 
0.00E+00 YES O.WE100 
O.WE100 YES 0.WE+00 

C D  206 25 2 000EIOO 0 W E W  0WE+00 
000E+00 0WE+Q0 D E  7 5  11 3 139 OWE+W OWEIOO OWE- 
OWEIOO 000EIOO E-F 0 6  1 4  1 0  1 1  354E-13 387816 393E-14 
7 14E-13 1 45E-11 SSOD 492 158E-11 173E-14 635E-13 
7 14E-13 1 45E-1 I TOTAL 1 62E-11 

YES 
YES 
YES 
YES 

Ond Murm River 

A r p  Conc n Ped- R m  d OMR (I@) 

A r p  Cmc n QIR IW) 

1 OZE-13 

107E-14 

I , 1 1 

Page 1 

1d.I Y n s  Loadno Per Y e n  

Tdd ldd Y n s  lcw Y n r  
cross Y n s  -edn6 DnWUednl 
Sect- Loahg(g1 llonm (W0ay.Y) v*= Iffday) 

-560 
WPA 
-570 
SIlb575 

0.WEIOO YES 0.WE+00 YES sub580 
0.WE*00 YES 0.00EIOO YES PDAR 
O.WE+00 YES 0.WE+00 YES Sub581 
0.WE+00 YES 0.WEIOO YES -2 



CHEMICAL: ALDRIN Future 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 570 SUBBASIN 575 

SEDIMENT IN THE RUNOF 

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 t.llE+O1 

ADSORBED 

O.OOE + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO O.00E + 00 O.WE+W 

Single storm adsorbed contaminant quantity PXi (g): 0.WE+00 o.OOE+W O.OOE + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOF 

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): 

PI 
0.00E+00 O.OOE + 00 

1.70E+05 1.20E + 05 

2.78E + 06 2.00E + 06 

O.OOE+ 00 O.OOE + 00 

O.OOE + 00 O.OOE+ 00 

O.OOE+OO O.OOE + 00 

O.OOE+OO O.OOE+OO 

O.WE+W O.OOE + 00 

1.99E +05 1.23E + 05 

3.34E + 06 2.06E + 06 

O.OOE+OO O.OOE+W 

0 0.00E+00 O.OOE + 00 

O.OOE + 00 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: 

O.OOE + 00 Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 3.28E-11 O.OOE+OO 

Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 2.60E-10 O.OOE+ 00 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 

7.13E + 05 1.17E + 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 1.61 E-1 5 0.00E+W O.00E + 00 

O.WE+OO O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+W 1.06E-10 O.OOE+00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 5.33E-10 O.OOE + 00 O.WE+W 

Single storm dissolved contaminant quantity POI (g): 0.00E+00 3.21E-11 

QQQ832 
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CIELPCU: ALPHA-CHLORDANE 

?ai V I  OF P-Rm 
Dtuh.d TdUVduma - cOns.duI0 

Conc. (mpn) Yna(g1 d R M  (dl F e w  

O.WE+OO 0.WE+00 1.70€+05 2.WE-01 0.00ENM 

O.WEi00 O.WE#o 1.20E+05 5.WE-01 O.OOE@Ll 
O.OOEi00 0.WE+00 1.99€+05 6.25E-01 O.WE100 

O.WEi00 0 . W E W  1.23€+05 2.11E-01 O.WE100 

O.WE+OO O.WE*OO 4.34EM4 4.40E-02 O.WE*M) 
7.77E-06 1.55E-01 7.WE+05 9.28E-01 7.21E-06 
O.WE+00 O.WE+00 4.49€+05 4.17E-01 O.WE*oo 
0.WE+00 O.WE#O 3.68EM5 2.97E-01 O.OOE+00 

C. 

Dis.oh.6 

SUI560 

WPA 
Sub570 

-575 

sub580 
PDAR 
-581 
sub582 

I1.ta bpup. - h.-w 
(dr) Ids1 

QROUTO 0.0 WRCUtZ5) 416.0 
454 G w70CT 

O S T A I W S I W A )  
53.0 QSTAlWRwt251 

53.0 

OROUT1 31.0 rp(RaRZ7) 370 0 

QSTA7Y575) 76.0 
#75 16.0 QSTAlWRaR27) 378.C 

Vo*.at l d l  v w  
Combhd SUMailLOmP. w w . 4  ~h.0h.d weimd.dr  

m. Conc. (mpn) Ynl (91 corn. ( m g )  

-560 0.00E+00 O.WE+W 0.WE+00 
WPA h a 7 0  0.00E+00 0.00EtOO 0.00EKW 
a 7 5  O.OOE+OO 0.00EMO O.WE*OO 
Slb 580,PDAR. 581 h 582 3.50E-06 1.55E-01 3.34E-04 

QROUTZ 
@STAB0 
QSTAEE(SS0D 1 ) 

rpPADDY 
QGWAVG) 

EIRFACE WAlER WDEL RE5U.18: 

E-E 
M a :  

C C  
n n  

3.45E-03 3.29E-04 SSOD 49.2 7.64E-02 8.37E-05 3.07E-03 
3.45E-03 3.29E-04 TOTAL 7.81E-02 

Mu. Corn. mP.ddy. Rm1 CMR (MI 2.88E-03 D E  0 WEKW 
5.46E-02 

Max. c m r  m UR (Wl 302E-04 1 .&D 1 2.44E+00 

0 OOEW 0.WE+00 
0.00Ei00  O.WE#o 
6.65E-07 3.28E-07 
2.98E-05 1.47E-05 

I TOTAL I 2.50E40 3.04E-05 1.50E-05 

Stl560 O.WE+00 YES 0.WEIOO YES 
WPA O.WE+00 YES O.WE*M) 
W 5 7 0  O.WE+W YES 0.00Et00 
-575 0.00E+00 YES O.WEKW YES 

O.WE+00 YES O.WE+OO 
7.77E-06 NO 3.07E-03 
0.00EKW YES 0.00E+00 
0.00E@O YES O.WE+00 

YES 
YES 
YES 
YES 



CHEMICAL: ALPHACHLORDANE 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): 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 (13): 

Annual runoff volume (cf): 

1.70E + 05 

2.78E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 0.00E+00 

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21 E+OO 

9.1 1 E + 00 

0.00E+00 

0.00E+00 

O.WE + 00 

1.20E + 05 

2.00E+06 

O.00E + 00 

4.44E+00 

1.07E +01 

O.OOE + 00 

0.00E+00 

O.OOE + 00 

1.99E + 05 

3.34E + 06 

0.00E+00 

2.22E+00 

1-.11 E+01 

O.OOE+00 

0.00E+00 

O.00E + 00 

1.23E + 05 

2.06E + 06 

0.00E+00 * Single storm dissolved contaminant quantity PQi (9): 0.00E+00 0.00E+OO O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+OO O.00E + 00 O.00E + 00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): O.OOE + 00 O.00E + 00 O.mE + 00 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.OOE+OO 7.41E-04 O.OOE+OO O.OOE + 00 

O.00E + 00 Single storm adsorbed contaminant quantity PXi (9): 0.00E+00 5.87E-03 0.00E+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 1.93E-02 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOA: 

Single storm runoff volume (13): 

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.00E +00 7.77E-06 O.00E + 00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 1.55E-01 O.00E + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 5.12E-01 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 2.58E+ 00 O.00E + 00 0.00E+00 
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~ 6 1 6 1  D 

C. ?a V I  DF PmWysRm 
slab- Dnwbsd Dn.0h.d TOWVO*m Dula C O K b J a I O  

-60 214E-06 IoJE-02 170E+05 ZWE-01 429E-07 

WPA 287E-07 976E-04 120E*05 509E-01 146E-07 
m 5 7 0  343E-07 193E-03 199Et05 625E-01 215E-07 

-575 OWE40  OWEIOO 123E*05 211E-01 OWHOO 

Cmr. (mpn) UP.(g) o(R&(d) C.dW aabMlW) 
6um Rrmrp 

{CW 

QROUTO 00  
w7OCT 530 

530 
OSTA7q57LUWA) 

S&nSO 
PDAR 
-1 
-82 

QROUTI 
(p575 
QSTA75(575) 

0.WE40 0.WE40 4.34EiO4 4.40EM 0.WE40 
1.24E-05 2.47E-01 7.06E+05 ' 9.28E-01 1.15E-05 
1.04E-06 . 1.32E-02 4.49Ea5 4.17E-01 4.33E-07 
O.WE40 0.WEWO 3.68€+05 2.97E-01 O.OOE40 

OROUT2 

QSTAEE( S O D 1  ) 
q P s T M  

v o l u n  T o w  
combivd UabnblL- Wdgk4.d Dillomd 

Dir conc. (d) UP. (9) 

m 5 6 0  2.14E-06 1.oJE-02 
WPA L a 7 0  3.22E-07 2.91 E 4 3  
&575 O.WE40 0 .WEW 
SIlb 580,PDAR. 581 h 582 5.87E-06 2.6OE-01 

(pPFQDY 
QGWAVG) 

Vo*.l. 
W @ d U b .  
conc. ( W g )  

3.72E-01 
5.81 € 0 2  
O.WEIOO 
9.91E-01 

31 0 
16.0 
76.0 

3.0 
196.0 
199.0 

406.0 
34M.0 

~~~ 

Cmss uctm 

C C  
DD 
E- E 
MU: 

qp(Rou'25) 4160 
QSTA130lRwaSI 454 0 

yu. ldl Cra .  Y O ( U . V d  Y o ( U . V d  Yo(U.rOl Y d U . V d  UP. *Ir.dihl cplu 
o ~ L I - . ~  &-.in &ctm t m s l m m  imm W A  imm-575 hDlnUa80 I M b g  mass- W C W I u y l l  

P-aY-WW) P-aY-nnlmpnpl L -70 (0) Wdlr) 

C D  20.6 25.2 2.86E-03 3.13506 2.18E-04 
4.29E-M 7.43E-02 DE 7.5 11.3 13.9 1.10E-03 1.21E-06 1.03E-04 
4.29E-04 7.43E-02 E-F 0.6 1 4  1 .o 1.1 2.97E-03 3.25E-06 3.30E-M 
5 79E43 9.78E-01 .SOD 49.2 1.28E-01 1.40E-04 5.15E-03 
5.79E-03 9.78E-01 

TOTAL 1.35E-01 

0n.l )r(uni R i w  Total U P S  PU Y.U 

CPC LCREDaNG UIOUOR4254 R M  CRRolY : 1.10E-03 (W) 

Avg CMC m Pi- R m  1 GMR (upn) 

Avp. CMC m tw lupn) 

8 71E-04 

9 14E-05 

UU Conc n Paddp R m  1 GMR (upn) 483E-03 

Max, Cam. h- (Uy) 508E-04 

Tc4.l Total Y n r  Tat* M a l l  
CTm. UP. Dnfibuled n 6 h m W . d  n I 
&ctm L w ( g )  Ym(h (Dldy) Y.U ( W W )  

C D  3 46E-01 4 22E-06 2 08E-06 
DE 1 29E-01 1 57E-06 7 73E-07 
E-F 103E-01 1 25E-06 6 17E-07 
SSOD 41OEIOO 4 99805 2 46EM 

TOTAL 468EIOO 5 69E-05 281E-05 

- 
SIlb560 
WPA 
-570 
a 5 7 5  

Dmhd sc lwmd Cmc. n t m + n M -  Da.0k.d Scmmmi C-.m Dcmrrd 
conc. (M) RI n wu (upn) RI conc. (mgn) RI nwuluyl) ou 

214E-06 NO 2 09E-04 YES slb5ea OWEIOO YES OOOE+M) YES 
287E-07 YES 2 09E-04 YES PDAR 124E-05 NO 5 15E-03 NO 
343E-07 YES 2 09E-04 YES W 1  104E-06 YES 104E-03 YES 
OWEIOO YES 0 OOEIOO YES W 2  OWE40 YES OWE*OO YES 



CHEMICAL AROCLOR-1254 Future 

SUBBASIN !XO 

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 

2.22E + 00 

1.11E+01 

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 + 0 2  

4.83E-02 

2.04E-01 

1.54E+00 

6.40E-02 

2.84E-01 

2.55E + 00 

O.OOE+OO 

O.00E + 00 

0.00E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (13): 

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): 

2.14E-06 

1.03E-02 

4.46E-01 

1.68E-01 

2.87E-07 

9.76E-04 

7.41 E 4 3  

1.63E-02 

3.43E-07 

1.93E-03 

1.74E-02 

3.24E-02 

O.00E + 00 

0.00E+00 

SUBBASIN 580 

SEDIMENT IN THE RUNOR: 

Single storm event sediment yield Y(S)e (tonne): 5.10E +00 

Annual sediment yield Y(S)a (tonnelyr): 2.26E+01 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E + 00 

1,17E+01 

8.69E+01 

3.33E + 0 2  

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): O.OOE+OO 

Annual adsorbed contaminant quantity (9): 0.00E+00 

2.09E + 00 

1.66E +01 

5.46E+01 

1.68E-01 

1.46E + 01 

2.42E+02 

O.OOE + 00 

O.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 

1.17E +07 

4.49E +OS 

7.47E + 06 

3.68E + 05 

6.31E+06 

DISSOLVED : 
I 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity Poi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

O.OOE+00 

0.00E+00 

O.OOE+OO 

1.24E-05 

2.47E-01 

8.14E-01 

1.04E-06 

1.32E-02 

2.20E-01 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): OBOE + 00 4.10E+00 2.20E-01 OBOE + 00 
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investigator @ 

INPUT.XLS 

DCW 

C”.^:= AROCLOR-1254 
RISK Criteria (ug/l) 1.10E-03 

comment 
AREA Kd Concentration Future 

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 
PA8 
PAC 
PAD 
PAE 
PAF 
PAG 
PAH 
PA1 
LSP 

WPAA 
WPA.OU1 
WPA.OU4 

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 



1 .  . _ .  
r::. 
-: ..; . 

C I  ?B Vr DF ?.ddyrRun 
ulbbun Da.h.d D a s o h d  T d d V o * n w  DUmn C m c . & e t o  Udon DnCMpc 

Cmc (mpn) Y...(p) OfRunonIcrl Factor &b.m(m) (d5) 

SA560 774E-08 373E-04 170EW5 ZWE-01 155E-08 
WPA 0WE+00 OOOEIOO 1 2 0 E m  509E-01 O W E W  BROUTO 0 0  
Sub570 OWE* 000E+00 1 9 9 E 4 5  625E-01 OWE40  w70CT 53 0 

aSTA7W57WA)  
sub575 OWE+OO 0WE+00 123E+05 2 11E-01 OOOE40 530 

.- . -- - -  - ~ 

RdM D n C h r p ?  

(d,) 

qp(RaK25) 4160 
QSTAIJO(RaK25) 454 0 

sub580 
PDAR 
sIlb581 
sub582 

0.WE*00 0.WEtOO 4.34E- 4.4OE-02 O.WE+OO BROUTl 31.0 
4.04E-06 8.07E-02 7 .06Em 9.28E-01 3.75E-06 9p575 16.0 
0.WE+00 0.00E+00 4.49Em 4.17E-01 0.00Hoo BSTA75(575) 76 0 
O.WE+00 O.WE+00 3 . 6 8 E a  2.97E-01 O.WE#O 

rp(R&7l 370 0 
BSTA100(RcuQ7) 378 0 

1plRM3j 378 0 
BSTAl2WRoUUI 406 0 

Vo*nn tdll vo*.r 
C-d ~ n h L o m k & 9 p .  Wdghhd Dissolved W-& 

Do. c w .  (IngJl) Y... (p) c a c .  (mwkp) 

SIb 560 7.74E-08 3.73E-04 1.64E-02 
WPA & s(lb570 0.WEtW O.WE+OO 0 .WEW 
rub575 0.00E100 O.WE+OO O.WEW 
Sub 58O.PDAR. 581 6 582 1.82E-06 8.07E-02 3.71E-01 

QROUTZ 3.0 
*STAB0 196.0 
BSTAEE(SSOD1) 199.0 

*PADDY 406.0 
PGWAVG) 3460.0 

PNidyl Run 

yU.W MU.W 

p.d4y.nn(m p-nn(mOm1 
C r a s  saction d l i e m ~ h  &c-h 

C C  155E-05 3 Z8E-03 
D D  155E-05 3 28E-03 

TOW Nan p.r.tm E d  ( 2 &ys ) 

cross no(w.roL Y d W . V d  XOfW.voL YdW.vol  Maas - d a y  Cpnv 
&ctlon tmrnslAHO f m  WPA 

L M 5 7 0  (91 IWbldY) 

C D  206 25 2 768E-05 841E-08 585E 
DE 7 5  11 3 13 9 280E-05 306E-08 261E-06 
E- F 0 6  14 1 0  1 1  890E-04 975E-07 988E-05 

1.14E-02 
Mu. C w .  h P u W p  Run d GMR I d )  150E-03 I LF I 4 15E-03 

2.87E-02 
Ilu Conc. h W (Upn) 1.57E-04 SSOD 1.27E400 

E- E 
Max: 

1.39E-07 6.84E-08 
5.05E-08 2.49E-08 
3.50E-07 1.72E-07 
1.55E-05 7.62E-06 

1.79E-03 3.66E-01 SSOD 49.2 3.97E-02 4.35E-05 1.60E-03 
1.79E-03 3.66E-01 

TOTAL 4.07E-02 

I TOTAL I 131E+00 1.60E-05 7.89E-06 

A v p  Cmc. h P d d p  Run d GMR (uwl) .2 58E-04 

Avg. Cow. m GMR luZl 2 71E-05 

, CPC sCR- mOCLOR-12e0 RISM c n m u  : 1.lOE-03 (m) 

t d d  Told Maar Told Mass 
Cross l k r s  -uad m 8 DtrWuled h 1 
Section Loadmg (9) Months ( I b l d y )  V.X (Wday) 

Subbun Dn.ohed Scnened Conc. m sc- subbalm hssolred Screened C w . n  S c r d  

C w .  (mpn) oul n wu (ugn) (k* Cow. (mpn) 011 m a ( @ )  ou 

0.00Em YES OWE400 
NO 1.60E-03 4.04E-06 

O.WE+W YES O.WE+OO 
O.WEIOO YES 0.00E+00 

Sub560 
WPA 
Sub570 
-575 

YES 
NO 
YES 
YES 

774E-08 YES 5.62E-06 YES -580 
0.WE+00 YES 0.WE+00 
O.WE+00 YES 0 WE* 
O.WE+OO YES O.WE+00 YES Sub582 

I 
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e CHEMICAL: AROCLOR-1260 Future 

SUBBASIN 575 SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 

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 t 02 9.11E+00 1.07E+01 l . l lE+Ol  

ADSORBED 

O.OOE + 00 

O.OOE + 00 

O.OOE + 00 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.64E-02 O.00E t 00 0.00E+00 

Single storm adsorbed contaminant quantity PX (9): 1.54E-01 0.00Et00 O.00E t 00 

Annual adsorbed contaminant quantity @): 6.65E + 00 O.00E + 00 O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1.70E + 05 1.20E t 05 1.99E + 05 

2.78E t 06 2.00E+06 3.34E + 06 

, .  
1.23E + 05 

2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mg/l): 7.74E-08 0.00E+00 O.OOE+F 0.00E+00 _. - _ _  - . 

Single storm dissolved contaminant q u a n t i  Poi (9): 3.73E-04 O.00E t 00 0.00E+00 0.00E+00 * 

Annual dis. conta. qt (based on sediment yield)(g): 1.61E-02 O.OOE+OO O.00E t 00 O.OOE+OO - 
Annual dis. conta. qt (based on runoff) (9): 6.09E-03 0.00E+00 O.OOE t 00 0.00E+00 

a 
SUBBASIN 580 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10Et00 

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): 0.00E+00 

SURFACE WATER RUNOW 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

4.34E+04 

7.13E + 05 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity POI (9): 

O.00E +00 

O.OOE +00 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

0.00E+00 

O.00E + 00 

SUBBASIN PDAR SUBBASIN 581 

7.92E t 00 8.69E +01 

1.17E t 01 3.33E + 02 

8.24E-01 0.00E+00 

6.53E+00 O.00E + 00 

2.15E +01 0.00E+00 

7.06E + 05 4.49E +05 

1.17E + 07 7.47E+06 

4.04E-06 0.00E+00 

8.07E-02 O.OOE+M) 

2.66E-01 O.OOE+ 00 

1.34E+00 O.OOE + 00 

SUBBASIN 582 

9.56E t 00 

5.19E+01 

O.OOE t 00 

O.OOE + 00 

O.00E + 00 

3.68E + 05 

6.31E+06 

O.00E + 00 

O.00E + 00 

0.00Et00 

. 0.00E+00 
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C I  PQi yr DF P m R m  
Lubbnin Dnsdnmd Dia.omd Tdr lVO*nu  DIdon cmx.-Io SI* Diachrpt 

Conc. (man) Muslg l  o( Runan (a) Factor .ubban (Wl ( d s )  

-560 0.00EMO O.WE#O 1.70€+05 2.00E-01 0.00E*00 

WPA O.WEMO 0.00E#O 1.20E105 5.09E-01 O.WE*oo BROUTO 0.0 
-570 0.00EMO 0.00E+00 1.99E105 6.25E-01 O.WE*OO w70CT 53.0 

-575 0.00E+00 0.00EMO 1.23€+05 2.11E-01 0.00€*00 53.0 

PDAR 2.05E-36 4.10E-32 7.06EM5 9.28E-01 1.9OE-36 w575 160 

OsTA70(57~WPA~ 

-80 0.00E#O 0.00EW 4.34E44 4.40E-02 0.00€*00 BROUTI 31.0 

-1 O.WE#O O.WE-0 4.49E105 4.17E-01 0.00E+00 BSTA75(575) 76.0 
-82 O.WE+W O.WE#O 3.68€+05 2.97E-01 0.00E*00 

Vo*nr  Total Vo*.r  BROUTZ 3.0 
cornbi*d l & b n i n L O . d i n p .  W w e d  Dissolved WmWmd.6.. @TAB0 196.0 

Dir. C w .  (man1 Y n s  (Pl  con^ (&gl OSTAEQSSODl) 199.0 

sub 560 O.WE+W O.OOE+00 0.00E*00 
WPA & a 5 7 0  0.00€+00 0.00EKlO 0.00EiW wPADDY 406.0 
a 5 7 5  0.00E100 0.00€*00 0.00EiW QGMI\IAVG) 3460.0 

580,PDAR. 581 6 582 9.24E-37 4.1OE-32 9.22E-34 

SURFACE WATER YOEL REUJLm 

ttllon Dn-w 
(dr) 

w(Rar(25) 416.0 
BSTA l30 (Rd5)  454 0 

qp(Rar(27) 370.0 
BSTAlOO(RanZ7l 378 c 

qp(RM3) 378.0 
BSTA12qRM3) 406 0 

ldd vo*n* o( Runon 
P m R u r -  
BM(a) 111E+07 

C D  20.6 25.2 O.WE+OO 0.00E100 O.WE+dl 
C C  0.00E100 0.00E100 D E  7.5 11.3 13.9 0.00E100 0.00E100 0.00E100 
D D  0.00E+00 0.00€+00 E- F 0.6 1.4 1 .o 1.1 4.5lE-34 4.94E-37 5.01E-35 
€-E 9.1OE-34 9.08E-34 SSOD 49.2 2.02E-32 2.21E-35 8.1OE-34 
MU: 9.10E-34 9.08E-34 

TOTAL 2.06E-32 

Sub560 
WPA 
-570 
Sub575 

on1 Lbni R m r  

AVQ. Cmc. in Paddp Run 1 tyR tupnl 

AVQ. Cmc. h UIR lWl 

1.30E-34 

1.37E-35 

Mal. c w .  h Paddy. Rur 1 UIR luplll 

uu. Cmc. bl oI(R lupnl 

7.60E-34 

7.98E-35 

000E*00 YES 0 WE100 YES slD580 
000E+00 YES 0 WE100 YES PDAR 
000E#O YES 0 0 0 E W  YES Sub581 
000E*00 YES 0 WE100 YES sllb582 

0.00E+00 
0.00E+00 
1.44832 

S O D  6.45E-31 

O.00EMO O.OOE+0O 
0.00E100 0.00E100 
1.76E-37 8.66E-JB 
7.85E-36 3.87E-36 

I TOTAL I 6.59E-31 8.03E-35 3.96E-36 

CPC S C R W W G  BETI-BHC R I W  C R m l 4  : 4.70E-03 (Upn) 

0.00E*00 YES O.WE+00 
2.05E-36 YES 8.10E-34 
0.00EW YES 0.00E100 
0.00E100 YES 0.00E+00 

YES 
YES 
YES 
YES 

I I 
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Future 

SUBBASIN 560 SUBBASIN W A  SUBBASIN 570 SUBBASIN 9 5  

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 

1.07E+01 1.1 1E+01 Annual sediment yield Y(S)a (tonne/yr): 1.01 E+02 9.11E+00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+OO 

Annual adsorbed contaminant quantity (9): 0.00E+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): 

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+OO 

O.OOE+00 

0.00E + 00 

0.00E+00 

O.OOE + 00 

O.OOE+ 00 

1.20E + 05 

2.00E+06 

0.00E+00 

O.00E + 00 

0.00E+00 

O.00E + 00 

0.00E+00 

0.00E+00 

O.OOE+ 00 

1.99E+05 

3.34E + 06 

0.00E+00 

O.00E + 00 

0.00E+00 

O.OOE + 00 

O.00E + 00 

O.00E + 00 

O.00E + 00 

1.23E + 05 

2.06E+06 

O.00E t 00 

O.OOE + 00 

O.OOE + 00 

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(rng/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 (cf): 

Annual runoff volume (cf): 

4.34E+04 

7.13E + 05 

~~ 

SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

7.92E+00 8.69E+01 9.56E+00 

5.19E t 01 1.17E+01 3.33E+02 

2.05E-33 0.00E+00 O.00E + 00 

1.62E-32 O.00E + 00 O.OOE + 00 

5.34E-32 O.00E + 00 0.00E+00 

7.06E+05 4.49E + 05 3.68E+05 

1.17E + 07 7.47E+06 6.31E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): O.OOE+ 00 2.05E-36 0.00E+00 0.00E+00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 4.10E-32 O.00E + 00 0.00Et00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.35E-31 O.00E + 00 O.WE + 00 

Annual dis. conta. qt (based on runoff) (9): O.00E + 00 6.80E-31 0.00E+00 O.WE t 00 
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- 
Sllb560 
WPA 
W 5 7 0  

sIlb575 

W 5 8 0  
PDAR 
sllb581 
-582 

CS ?ai V, of P.d4.Ru, 
DISs0h.d 0is.oh.d l o t d V O * n r  DyliDn c o n c . b * t o  stlpn Dnck.rgt 

Cmc. ImMl Yn.(p) d Runoff (dl F m o r  .uMnm(myl) (as) 

2.41E-09 1.16E-05 1.70E+05 2.WE-01 4.81E-10 

1.15E-09 3.91E-06 1 . 2 0 E 4  5.09E-01 5.8s-10 OROUTO 0.0 
O.WE+OO 0.WEMO 1.99E45 6.25E-01 0.WE100 qp70CT 53.0 

OSTA7WS7&WPAl 
O.WE+OO O.WE+OO 1.23E+05 Z.llE-01 O.WE+OO SJ.0 

0.WEIOO O.WE100 4.34€+04 440E-02 O.WE*OO OROUT1 31.0 
2.19E- 10 4.38E-06 7.06E+05 9.28E-01 2.04E-10 cp575 16.0 
0.WEtw O.WE+OO 4.49€+05 4.17E-01 O.WH00 OSTA7YS75) 76.0 
O.WE100 0.WE+00 3 . 6 8 E 4  2.97E-01 O.WH00 

St*m DISC*. 
1d.l 

q p l R W 5 )  416.0 
QSTA13WRaR25; 454.0 

(p(RaR271 370.0 
OSTAlOWRM27) 378.0 

combmad S-Lomg. Wd#tt.d VDLnw Dk.mad TOW W w . d . d r  Volllll. 
Dn CMC. (mMI Y n s  (p) CMC. ( M i )  

Slb 560 241E-09 116E-05 486E46 
WPA b -570 433E-10 391E-06 837E-07 
-75 OWE*OO 000E+00 0WE+OO 
!3B 580 POAR 581 6 582 988E-11 434E-06 192E-07 

OROUT2 -TAN g: r ' % ( R c u U )  i z i  
OSTAEE(SSOD1) 

WPADDY 4060 P W R m -  
QGWAVG) 34600 BM(q 1 l lE+07 

Totd vO*nr d R m  

Avo. cam. n P- Rm 1 GMR lupnl 6.32E-08 I I Totd 

cross .nuion 

C C  
D D  
E-E 
Max- 

G O  3 96E-04 
YU. Cmc. h P.d4. Run d W (upnl I 1.48E-04 

1.45E-05 
Max. emu. in W ~upnl  4.22E-08 SSOD 6.90E-05 

4.02E-07 1 

~ ~~ 

yU. md yU.W c r a s  YdW.VoL U d U . v o L  YdW.vc4 Y d W . m l  Y n a  Cwna 
WI-h . b m t . h  section f m -  hom WPA h a m 5 ? 5  fmmst& IMrbW l m s s ) o m g  P . r C ~ ( u p n l  
--Y=M(w ~ . d m M ( m O l L O l  4 -510 IO) IWWl 

C D  20.6 25.2 3.37E-06 3.69E-09 2.576 
4.81E-07 9.72E-07 D E  7.5 11.3 13.9 1.31E-06 1.44E-09 1.22E-07 
4.81E-07 9.72E-07 E-F 0.6 1.4 1.0 1.1 1.72E-07 1.89E-10 1.92E-06 
4.8lE-07 9.72E-07 SSOD 49.2 2.16E-06 2.36E-09 8.67E-08 
4.81E-07 9.72E-07 

TOTAL 7.01E-06 

4.82E-09 Z.JBE-09 
1.8OE-09 8.86E-10 
1.76E-10 8.69E-11 
8.4OE-10 4.14E-10 

Q r d  Wmi  Rwn 

I TOTAL I 627E-04 7 63E-09 3 76E-09 

Totd Y n s  L e g  P n  Velr 

CPC SCREDHG D M R N R I M C R R E R U :  5.3OE-M ( u ~ )  

241E-09 YES 2 47E-07 Y E S  
115E-09 YES 2 47E-07 YES 
0 WE+OO YES 0 OOEIOO YES 
0 WE403 YES 0 W E W  YES 

W560 
WPA 
-570 
sm575 

Sltl580 
PDAR 
-581 
m 5 8 2  

O.WE*OO YES O.WE+00 
219E-10 YES 8.67E-08 
0.WE+00 YES O.WE+OO 
O.WE+00 YES O.OOE+OO 

YES 
YES 
YES 
YES 
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CHEMICAL: DIELDRIN 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): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (9): 

4.86E-06 

4.55E-05 

1.97E-03 

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): 

2.41 E49 

1.16E-05 

5.01E-04 

SUBBASIN WPA 

2.23E-06 

9.37E-06 

7.1 1 E-05 

1.20E + 05 

2.00E+06 

1.15E-09 

3.91 E46 

2.97E-05 

SUBBASIN 570 SUBBASIN 575 

0.00E+00 O.00E + 00 

O.WE + 00 O.WE + 00 

0.00E+00 0.00E+00 

1.99E+05 1.23E + 05 

2.06E t 06 3.34E+06 

O.WE + 00 0.00E+00 

O.OOE+00 0.00E+00 

O.OOE+ 00 0.00E+00 ' - *  ' 

1 . 

.", 

Annual dis. conta. qt (based on runoff) (9): 1 B9E-04 6.52E-05 0.00E+OO 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 

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 4.27E-07 O.OOE + 00 0.00E+00 

O.OOE + 00 Single storm adsorbed contaminant quantity PXi (9): O.OOEt00 3.38E-06 O.OOE+OO 

Annual adsorbed contaminant quantity (9): O.OOE + 00 1.1 1 E-05 0.00E+00 O.OOE+00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

3.68E + 05 

7.13E + 05 1.17E +07 7.47E+06 6.31E+06 

4.34E +04 7.06E + 05 4.49E t 05 

DISSOLVED : 

Single storm dissolved contaminant c0nc.b (mg/l): 0.00E+00 2.19E-10 O.WE + 00 O.mE + 00 

Single storm dissolved contaminant quantity PQi (9): 0.00E+00 4.38E-06 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on sediment yield)(g): 0.00E+00 1.44E-05 0.OOE+00 O.OOE+00 

Annual dis. conta. qt (based on runoff) (9): OBOE + 00 7.27E-05 O.00E +00 O.OOE + 00 

0 
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mwu: HEPTACHLORODIBEFUOFURANS KOUI I IO:  mrout STORWATER CWlUOLS P r a m R u c n A s N  

FUNRE 

TOTAL 

SI&l!560 

WPA 
-570 

w 7 5  

sub580 
PDAR 
SEI81 
FUm2 

3.57E-73 4.35E-78 2.15E-78 

7.85E-80 3.78E-76 
0.00E+00 0.WE40 
0.00E+00 0.WE+00 

O.WE+00 O.WE+00 

O.WE4O . 0.00E+00 
1.06E-78 2.12E-74 
O.WE+OO 0.WE+00 
0.WE+00 0.00E+00 

cornbi*d tubbnhloldnp.  

SIlb 560 
WPA & sub570 
-75 
SUI 580,PDAR. 581 6 582 

1.70E45 
l.ZOE105 
1.99€+05 

1.23E105 

4.34E- 
7.06€+05 
4.49E*05 
3.68E105 

4.78879 

2.WE-01 
5.09E-01 
6.25E-01 

2.11E-01 

4.40E-02 
9.28E-01 
4.17E-01 
2.97E-01 

ldtl 
Ds.omd 
M x r  la) 

3.78E-76 
0.WE+00 
O.OOE+00 
2.12E-74 

1.57E-80 
O.WE+00 
O.WE100 

0 . 0 0 ~  

0.00E*00 
9.85E-79 
o.wE*oo 
o.wH00 

Vo*r *  
W.lOned&. 
C a c .  ( m a )  

8.JJE-75 
O.WE+00 
O.WE100 
5.WE-74 

QROUTO 
(p70CT 
OSTA7W7WWA) 

QROUTI 
w575 
a s ~ ~ 7 y 5 7 5 )  

-PADDY 
QGWAVG) 

-FACE WATER NOOEL RESULTS: 

00  pp(RoLtZ5; 4160 
454 0 530 QSTA130(RoLtZS) 

530 

370 0 310  (plRan27) 
160  OSTAlWRaR27) 378 0 
76 0 

Told vO*n* d nmon 

1 llE+07 

C C  
DD 
E-E 
MU.  

1.57E-77 1.67E-75 
1.57E-77 1.67E-75 
4.71 E-76 4.93574 
4.71E-76 4.93E-74 

25.2 
11.3 
1.4 

SSOD 

7.78E-TI 8.53E-80 5.93E-7?1 
13.9 2.83E-77 3.1OE-80 2.65E-78 
1 .o 1.1 2.36E-76 2.58E-79 2.62E-77 

49.2 1.04E-74 1.14577 4.19E-76 

C D  
D E  
E-F 
SSOD 

1.15E-74 
4.2QE-75 
7.8OE-75 
3 34E-73 

1.41579 6.93E-80 
5.12E-80 2.52E-80 
9.49E-80 4.68E-80 
4.06878 2.WE-78 

SIlb560 
WPA 
-570 
w 7 5  

7.85E-80 YES 5 7OE-78 YES 
0.00E*00 YES 0 WE- YES 
O.WE+00 YES 0 00E+00 YES 
0.00E+00 YES 0 OOE+CX) YES 

0.WE+00 YES 0.00E+00 
1.06E-78 YES 4.19E-76 
000E+00 YES O.WE+OO 
0.WE+00 YES O.WE*OO 

YES 
YES 
YES 
YES 

, I 
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CHEMICAL: HEPTACHLORODIBENZO 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 9.1 1 E+ 00 1.07E + 01 1.11E+01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.33E-75 O.OOE + 00 0.00E+00 O.OOE + 00 

Single storm adsorbed contaminant quantity PXi (9): 7.79E-74 O.OOE + 00 O.00E + 00 0.00E+00 

Annual adsorbed contaminant quantity (9): 3.37E-72 0.00E+00 0.00E+00 O.OOE + 00 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

:i I 

1.70E + 05 1.20E + 05 1.99E + 05 1.23E +05 

2.78E+06 2.00E + 06 3.34E+06 2.06E+06 

L .  DISSOLVED : 

Single storm dissolved Contaminant conc.Oe (mg/l): 7.85E-80 O.00E + 00 O.00E + 00 .. 0.00E+00 __._ . 
Single storm dissolved contaminant quantity PQi (9): 3.78E-76 O.OOE+OO 0.00E+00 O.WE+W . 

- - 
O.00E + 00 Annual dis. conta. qt (based on sediment yield)(g): 1.64E-74 O.OOE + 00 O.00E + 00 

Annual dis. conta. qt (based on runoff) (9): 6.17E-75 O.OOE+00 O.OOE+ 00 O.OOE + 00 

SUBBASIN 580 SUBBASIN PDAR SUBBASIN 581 SUBBASIN 582 

SEDIMENT IN THE RUNOR: 

9.56Et00 

5.19E+01 

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 7.92E+00 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): O.OOE+OO 1.1 1 E-73 O.00E + 00 O.WE t 00 

Single storm adsorbed contaminant quantity PX (9): 0.00E+00 8.79E-73 O.OOE+OO O.OOE+00 

Annual adsorbed contaminant quantity (9): 0.00E+OO 2.90E-72 O.OOE+OO O.OOE+OO 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

4.34E + 04 7.06E + 05 4.49E+05 3.68E + 05 

7.1 3E + 05 1.17E + 07 7.47E + 06 6.31 E +06 

DISSOLVED : 

O.OOE + 00 Single storm dissolved contaminant conc.Ce (mg/l): OBOE + 00 1.06E-78 O.OOE+00 

Single storm dissolved contaminant quantity Poi (9): 0.00E+00 2.12E-74 0.00E+00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)(g): O.OOE+00 6.99 E-74 0.00E+OO O.OOE + 00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+OO 3.52E-73 0.00E+00 O.OOE + 00 
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P r W n R u t U S N  QEYCU. HEPTACHLOR EPOXIDE UENMK): WllHOUl STQUmA- COWIIOLS 

FLIIIR 

. U I F A Q  WATER YODEL N P W S :  lnnbpi lor  DCW M.cr 512YW 21 4 

TOTAL 

sub560 

WPA 
sub570 

-575 

-580 
PDAR 
SW681 
-582 

2.10E-07 2 55E-12 1.26E-l? 

C. P a  V, DF P.ddyrRm 
Ds.0h.d Dssoh.d TddVO*nr  D*bon E O l l L d u I O  - Dnaupc StllDn Dnclupr  

cons. (W) Mnt(g) d Runon (m Fator UabpnIW) (dr) (art 

0 W E W  O W E 4 0  l7OEIO5 2WE-01 0WE+00 

000E+W OWE+W 120EIO5 509E-01 OW500 QROUTO 0 0  qp(Rwt25) 416C 
OWEtOO 000E+00 1 9 9 E a  625E-01 OWHOO (p7KT 530 QSTA~~MROUQ~I 454 0 

OWEM0 0WE+00 1 2 3 E 4 5  ZlIE-01 OWHOO 53 0 
aSTAIW57&WPI) 

O.WE+W 0.WE40 4.34E+04 440E-02 O.OOE*OO QROUTI 
6.52E-13 1.30E-08 7.06EiC5 9.28E-01 6.05E-13 (p575 
0 .WE40 0.WE+00 4.49EiC5 4.17E-01 0.00H00 QSTA7Y575) 
O.OOE+W O.WE+OO 3.68EIO5 2.97E-01 0.00H00 

Oh. tmc (M) Mns (9) 

s& 560 OWE* OOOEIOO 
WPA h st1570 0.00EIOO 0 WEIOO 
slb575 000EIO0 0WE+00 
sub 580 PDAR. 581 h 582 294E-13 130E-08 

c f i ( z  lQSTAEE(SSOD1) 

O.WE+W (pPADDY 
O.WE+W QGMAjAVG) 
2.09E-11 

SIRFACE WATER YDOEL RESULTS: 

C D  20 6 25 2 OWEIOO OWE40 OWE 
C C  OOOEIOO OWEIOO D E  7 5  11 3 13 9 000E+00 000E+00 O W E 4 0  

n nncm n n n c m  c c  n r  

t-t L.YuC-1U L . W C - 1 1  9Y.L O O L C - W  / .UJC-1L L.JOC-1U 
Max 290E-10 2 06E-11 TOTAL 6 %E-09 

Max. Cons. h W (upn) 2.54E-11 I SSOD 

O.WE+W 
0.WE+00 
4.59E-09 
2 05E-07 

0.WE40 O.WE+W 
0.WE40 0.WE+00 
5.58E-14 2.75E-14 
2.50E-12 1.23E-12 

CPC SCREENING h€PTAC)(LOR EPOXDE R I W  CRITERLP. : 2.WE-04 (us41 

w560 
WPA 
Slb570 
sub575 

0 .WE40 YES 0 .WE40 YES 
O.WE+W YES 0.00E40 YES 
O.WE+W YES 0.00E40 YES 
0.00E40 YES O.WE+W YES 

I 

O.WE+00 YES O.WE+W 
6.52E-13 YES 2.58E-10 
O.WE+W YES O.WE40 
0.WEIO0 YES O.WE+W 

YES 
YES 
YES 
YES 

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 + 0 2  

SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

4.21 E+ 00 

9.1 1 E + 00 

4.44E+00 

1.07E + 01 

2.22E t 00 

l . l l E + O l  

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 (9): 0.00E+00 

OBOE + 00 

0.00E+00 

O.00E + 00 

O.00E + 00 

0.00E+00 

O.OOE+OO 

O.00E + 00 

O.OOE + 00 

O.00E + 00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

. . d  

1.23E + 05 

2.06E+06 

1.70E + 05 

2.78E +06 

1.99E+ 05 

3.34E+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) (9): 

0.00E+00 

0.00E+00 

O.OOE+OO 

O.OOE + 00 

0.00E+00 - - I 

O.WE+OO . . , 

0.00E+00 -'.- -. 

O.00E t 00 

0.00E+00 

O.OOE + 00 

O.OOE + 00 

O.OOE+ 00 

O.OOE + 00 

O.OOE +00 

O.OOE + 00 

O.00E + 00 

_ _ _ _ _ ~ ~  

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 

1.17E + 01 

8.69E +01 

3.33E + 02 

9.56E + 00 

5.19E t 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 

4.64E-11 

3.68E-10 

1.21 E 4 9  

O.OOE + 00 

0.00E+00 

O.OOE + 00 

O.OOE+00 

O.WE+00 

O.OOE t 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 + 0 5  

7.47E + 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.00E +OO 

0.00E+00 

0.00E+00 

0.00E+00 

6.52E-13 

1.30E-08 

4.30E-08 

2.16E-07 

O.00E + 00 

0.00E+00 

0.00E+00 

O.00E + 00 

0.00E+00 

O.00E t 00 

O.OOE+ 00 

O.00E + 00 
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cwunm’mnmn STWATER C ~ G U  ClDDVS RUN B M U  a€mCAL ENDRIN ALDEHYDE 

F U I n  

SURFACE WATER NOW W R n S  I-lor MNV M e  Y 2 m  21 5 

C I  PO V I  DF P.d6y.Run 
M b -  Rnomd Da.omd ToldVo*nr  - t O n C . d u l 0  SUmn D n c h r p c  S M n  

CMC. (@I Yn.(gl d R m d l  (a) Factor wbbmn Imwln) (d.) Id.* 

Qt1564I 115505 552E-02 170E+05 200E-01 229E-06 

WPA OWE+OO 000E+00 120E+05 509E-01 000EIQO QROUTO 00 qpiRoW25) 416 0 
-70 OWE*OO OWE+W 199E+05 625E-01 000- qp7OCT 530 QSTAlJNRWt25) 454 0 

QSTA7W57&wPA) 
-75 000E+OO 000E+00 123EtO5 211E-01 O W W  530 

S u b b m  

StB580 0.00€+00 0.00E- 4.34E+Cd 4.40E-02 0.00E+00 OROUT1 
PDAR 0.00E+00 0.00E40 7.06EtO5 9.28E-01 0.OOEMO qp575 
%I581 0.00E+00 000E+00 4.49E+05 4.17E-01 O.00E+00 QSTA75(575) 
sub582 0.00€+00 0.00€+00 3.68EtO5 2.97E-01 O.oof+oO 

VOlUlU Told v o l u  QROUTZ 
Combmd SubbnhLo.dinpr w*d*.d Dh.oh.6 W e i w a d d .  *STAB0 

QSTAEE(SSOD1) k Cons. (WI Y n r  (PI conr (InmPl 

sub560 1.15E-05 5.52E-02 2.WE-03 Told Vo*nw d R M  

WPA h W 7 0  0.00E+00 0.00€+00 0.00E+00 *PADDY 406.0 PadQ%Rm- 

6 7 5  O.WE+00 0.00€+00 0.00E*00 QGWAVG) 3460.0 eair(d) 1.1 l E M 7  
Slrb 580,PDAR. 581 h 582 0.00EiOO 0.00E+00 O.WE+W 

SURFACE WATER MOOEL RESULTS 

W I C t  W l C I  I Lo-# t o u r  u.11 YMi 4 M e r  

Dnrdved C-d Cons. n C u m d  -bum 08ssolv.d -d C-.h s u n l n d  

CMC. (@) oul n W (I@) GI Cmc. (mwl) Od alW(W) oul 

I Told UP. Loadha Per Stm Ever4 I 2 dwS I 

Cross section 4h. rmc. h e e-. h 
r* M(Wl r-w M ( m y P l  

2.29E-03 5.20E-04 
2.29E-03 5.20E-04 
2.29E-03 5.20E-04 

Max: 2.29E-03 5.20E-04 

Gmd MiaJ Rwer 

Y d W . w L  

1 14E-02 124505 
4 14E-03 4 53E-06 3 87E-04 
331E-04 363E-07 368E-05 

S O D  492 OWE*OO 000E+00 0WE+00 

TOTAL 158E-02 

Told Yn. Louhg P a  v..r 

I 
’’ 

Max, Conc. in Padm Run 1 QMR (u@) 1.91 E-03 

Max, C ~ n r  hG)1R lUyl 2.01E-04 

6.1450 1 
4.91 E-02 

2.05E-05 1 .O 1 E-05 
7.47E-06 3.68E-06 
5.98E-07 2.95E-07 
0.00E100 O.WE+OO 

sub560 115505 YES 8.32E-04 YES 
O.WE+OO YES 0.WEMO 

sub570 0.00E+00 YES 0.00EMO 
sub575 O.WE+OO YES O.WE100 YES sub582 I WPA I 0.00€+00 YES 0.WE+00 

0.00E100 YES 0.00E100 
O.WE*OO YES O.WE*OO 
O.WE*OO YES 0.00E100 

YES 
YES 
YES 
YES 
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3 

CHEMICAL ENDRIN ALDEHYDE Future 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 570 SUBBASIN 575 

SEDIMEM 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 l . l lE+Ol 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 2.60E-03 0.00E+00 0.00E+00 O.OOE+00 

Single storm adsorbed contaminant quantity PXi (g): 2.43E-02 0.00E+00 0.00E+00 0.00E+00 

Annual adsorbed contaminant quantity (9): 1.05E+00 O.mE + 00 0.00E+00 O.OOE+00 

SURFACE WATER RUNOFF: 

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 c0nc.G (mg/l): 1.15E45 0.00E+00 O.00E + 00 . 0.00E+00 . _.__ 

Single storm dissolved contaminant quantity PQi (9): 5.52E-02 0.00E+00 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on sediment yield)(g): 2.39E+00 0.00E+00 0.00E+00 0.WE+00- -- 

Annual dis. conta. qt (based on runoff) (9): 9.01 E-01 OBOE + 00 O.WE + 00 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): 0.00E+00 O.OOE + 00 0.00E+00 0.00E+00 

Single storm adsorbed contaminant quantity PXi (9): O.OOE+ 00 O.00E + 00 O.OOE+OO 0.OOE+00 

Annual adsorbed contaminant quantity (9): O.00E + 00 0.00E+00 O.00E + 00 0.00E+OO 

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 : 

O.OOE + 00 Single storm dissolved contaminant conc.(=e (mg/l): 0.00E+00 O.00E + 00 O.00E + 00 

Single storm dissolved contaminant quantity POI (9): 0.00E+00 O.OOE+ 00 O.OOE + 00 O.OOE + 00 

Annual dis. conta. qt (based on sediment yield)@): 0.00E+00 O.OOE + 00 O.00E + 00 0.00E+00 

Annual dis. conta. qt (based on runoff) (9): 0.00E+00 O.00E + 00 O.WE + 00 0.00E+00 
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ln*.tt**Hm~m*.c**H,mm*-*m* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 

e RUN DATE 05/30/94 TIME 16:32:16 * 

MAY 1991 
VERSION 4.0.1E 

* 
t*****t********H**********HH****H**** 

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 

1 

1 

***************** 
* 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 609 SECOND STREET 

DAVIS, CALIFORNIA M616 
(916) 551-1748 

*-**,.************* 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 K N O W  AS HECl (JAN 731, HEClGS, HECIDB, AND HEClKU. 

THE DEFINITIONS OF VARIABLES -RTlMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED UITH THE 1913-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD VAS CHANGED UITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: OAHBREAK OUTFLOU SUBMERGENCE SINGLE EVENT D W G E  CALCULATION, DSSMITE STAGE FREPUENCY, 

KINEMATIC UAVE: NEU FINITE DIFFERENCE ALGORITHM 
DSS:READ TIME SERIES AT DESIRED CALCULATIO~ INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

HEC-1 INPUT PAGE 1 

LINE ID ....... 1 ....... 2. ...... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 
1 ID NORTH EAST DITCH SIMULATION (5/30/94 DCU) 
2 ID THE "NEU DITCH IN THE NE CORNER OF THE FEMP DRAINING TO THE GHR 

'DIAGRAM 
10 01JAN93 1200 300 
3 0 

3 
4 

5 
6 
7 

9 
10 
1 1  
12 
13 

a 

14 
15 
16 
17 

19 
20 

21 

ia 

IT 
IO 

KK 
KM 
KO 
BA 
PH 
LS 
UK 
RK 
RK * 

KK 
KM 
BA 
LS 
UK 
R K  
R K  

22 
* 

SUBOS 

1 
0.049 

RUNOFF FROM ONSITE ONLY 

0.333 '. 0.625 1.-100 '1.400 

150. 0.21 0.4 100 
400 0.02 0.045 0.04 TRAP 0 
550. 0.036 0.045 TRAP 0 

59.7 

SUBNE 
RUNOFF FROM UHOLE SUBBASIN TO SAMPLING POINT 
0.278 

65.4 
150 0.015 0 . 4  100 
1300 0.150 0.045 0.278 TRAP 0 

2800. 0.020 0.045 TRAP 5 

SCHEMATIC DIAGRAM OF STREAM NE T M R K  
INPUT 
LINE (V) ROUTING 

NO. (.I CONNECTOR 

5 SUBOS 

14 SUBNE 

(***) RUNOFF ALSO COMPUTED AT  

(--->I DIVERSION OR PUMP FLOU 

( < - - - )  RETURN 

THIS LOCATION . .  
......................................... 

FLOOO HYOROGRAPH PACKAGE (HEC-1) 
MAY 1991 * VERSION 4.0.1E 

* RUN DATE 05/30/94 TIME 16:32:16 
* 
* 
*******-*HHH***H********~******** 

OF DIVERTED OR PUMPED FLOU 

1.480 

1 
1 

1 
1 

1.800 2.1 2.5 . 

NO 

NO 

.H**HH--~***,m********** 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
(916) 551-1718 

* 
t.**nHa*)m--**w-- 



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

NORTH EAST DITCH SIMULATION (5/30/94 DCU) 
THE "NEU DITCH I N  THE NE CORNER OF THE FEMP DRAINING TO THE GMR 

4 10 

I T  

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMlN 10 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1JAN93 STARTING DATE 
I T I M E  1200 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 3 J A N 9 3  ENDING DATE 
NDTIME 1 3 5 0  ENDING TIME 
I CENT 19 CENTURY MARK 

CMPUTATION INTERVAL 0.17 HOURS 
TOTAL TIME BASE 49.83 HOURS 

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 

*** *** *** *** *H *** *** *** *** *** *** *** *** 

****H*.t*,H** 

* 
5 KK SUBOS * 

************** 
RUNOFF FROM ONSITE ONLY 

7 KO 

8 BA 

9 PH 

10 

*** *** *** *** c** *** *** m rn m *** *** *** c** *** c** *** *** 

OUTPUT CONTROL VARIABLES 
I PRNT 1 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 0.05 SUBBASIN AREA 

..... HYDRO-35 ...... 
5 - M I #  1 5 - M l N  6 0 - M I N  
0.33 0.63 1.10 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM ............... T P - 4 0  ............... ........... T P - 4 9  ......... .. 
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY IO-DAY 
1.40 1.48 1.80 2.10 2.50 0.00 0.00 0.00 0.00 

STORM AREA = 0.05 

L S  SCS LOSS RATE 
STRTL 

CRVNBR 
RT IMP 

KINEMATIC UAVE 
11 UK OVERLAND-FLOU 

L 
S 
N 

PA 
DXMIN 

- '  . 
- ' X I N E M A T I C  UAVE 

1.35 
59.70 

0.00 

ELEMENT 
150. 

0.2100 
0.400 
100.0 

5 

12 RK 'COL'LECTOR CHANNEL 
L 400. 
S 0.0200 
N 0.045 

CA 0.04 
SHAPE TRAP 

MI 0.00 
2 1.00 

NDXM I N 2 

I N I T I A L  ABSTRACTION 
CURVE NUMBER 
PERCENT IMPERVIOUS AREA 

NO. 1 
OVERLAND FLOU LENGTH 
SLOPE 
ROUGHNESS COEFFICIENT 
PERCENT OF SUBBASIN 
MINIMUM NUMBER OF DX INTERVALS 

CHANNEL LENGTH 
SLOPE 
CHANNEL ROUGHNESS COEFFICIENT 
CONTRIBUTING AREA 
CHANNEL SHAPE 
BOTTOM UIDTH OR DIAMETER 
SIDE SLOPE 
MINIMUM NUMBER OF DX INTERVALS 

13 RKoooec-FN CHANNEL 
J 



L 550. CHANNEL LENGTH 
S 0.0360 SLOPE 
N 0.045 CHANNEL ROUGHNESS COEFFICIENT . - 

CA 0.05 CONTRIBUTING AREA 

w 0.00 B O T T M  U I D T H  OR DIAUETER 
SHAPE TRAP CHANNEL SHAPE 

2 1.00 SIDE SLOPE 
NDXU I N 2 UINIMUH NUUBER OF DX INTERVALS 
RUPSTP NO ROUTE UPSTREAU HYDROGRAPH 

*+* 
C M W T E D  KINEMATIC PARAMETERS 

VARIABLE TIME STEP 
(DT SHOUN IS A MINIUUU) 

ELEMENT ALPHA U DT ox PEAK TIME TO VOLWE UAXIMUU 
PEAK CELERITY 

( U I N )  (FT)  (CFS) ( U I N )  ( I N )  (FPS) 

PLANE1 1.71 1.67 7.02 30.00 1.38 779.13 0.17 0.07 
COLLECTOR1 2.34 1.33 0.83 133.33 1.34 778.32 0.17 2.78 
U A I N  3.15 1.33 0.93 183.33 1.34 779.82 0.17 3.66 

CONTINUITY SLIUUARY (AC-FT) - INFLOY=0.0000E+00 EXCESS=0.43nE+00 WTFLOU=0.4355E+00 BASIN STORAGE=0.1985E-03 PERCENT ERROR= 0.4 

INTERPOLATED TO SPECIFIED COUPUTATION INTERVAL 

U A I N  3.15 1.33 10.00 1.34 780.00 0.17 

1 JAN 1200 
1 JAN 1210 
1 JAN 1220 
1 JAN 1230 
1 JAN 1240 
1 JAN 1250 
1 JAN 1300 
1 JAN 1310 
1 JAN 1320 
1 JAN 1330 
1 JAN 1340 
1 JAN 1350 
1 JAN 1400 
1 JAN 1410 
1 JAN 1420 
1 JAN 1430 
1 JAN 1440 
1 JAN 1450 
1 JAN 1500 
1 JAN 1510 
1 JAN 1520 
1 JAN 1530 
1 JAN 1540 
1 JAN 1550 
1 JAN 1600 
1 JAN 1610 
1 JAN 1620 
1 JAN 1630 

I 1 JAN 1640 
1 JAN 1650 
1 JAN 1700 
1 JAN 1710 
1 JAN 1720 
1 JAN 1730 
1 JAN 1740 
1 JAN 1750 
1 JAN 1800 
1 JAN 1810 
1 JAN 1820 
1 JAN 1830 
1 JAN 1840 
1 JAN 1850 
1 JAN 1900 
1 JAN 1910 
1 JAN 1920 
1 JAN 1930 
1 JAN 1940 
1 JAN 1950 

1 0.00 
2 0.00 
3 0.00 
4 0.00 
5 0.00 
6 0.00 
7 0.00 
8 0.00 
9 0.00 
10 0.00 
1 1  0.00 
12 0.00 
13 0.00 
14 0.01 
15 0.01 
16 0.01 
17 0.01 
18 0.01 
19 0.01 
20 0.01 
21 0.01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

22 0.01 0.01 0.00 
23 0.01 0.01 0.00 
24 0.01 0.01 0.00 
25 0.01 0.01 0.00 
26 0.01 0.01 0.00 
27 0.01 0.01 0.00 
28 0.01 0.01 0.00 
29 0.01 0.01 0.00 
30 0.01 0.01 0.00 
31 0.01 0.01 0.00 
32 0.01 0.01 0.00 
33 0.01 0.01 0.00 
34 0.01 0.01 0.00 
35 0.01 0.01 0.00 
36 0.01 0.01 0.00 
37 0.01 0.01 0.00 
38 0.01 0.01 0.00 
39 0.01 0.01 0.00 
40 0.01 0.01 0.00 
41 0.01 0.01 0.00 
42 0.01 0.01 0.00 
43 0.01 0.01 0.00 
44 0.01 0.01 0.00 
45 0.01 0.01 0.00 
46 0.01 0.01 0.00 
47 0.01 0.01 0.00 
48 0.01 0.01 0.00 

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. 
0. 
0. 
0. 
0. 
0. 
0. 

* 

* 

* 
* 
* 

* 
* 
* 
* 
* 

* -  

* 
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2 JAN 1300 
2 JAN 1310 
2 JAN 1320 
2 JAN 1330 
2 JAN 1340 
2 JAN 1350 
2 JAN 1400 
2 JAN 1410 
2 JAN 1420 
2 JAN 1430 
2 JAN 1440 
2 JAN 1450 
2 JAN 1500 
2 JAN 1510 
2 JAN 1520 
2 JAN 1530 
2 JAN 1500 
2 JAN 1550 
2 JAN 1600 
2 JAN 1610 
2 JAN 1620 
2 JAN 1630 
2 JAN 1640 
2 JAN 1650 
2 JAN 1700 
2 JAN 1710 
2 JAN 1720 
2 JAN 1730 
2 JAN 1740 
2 JAN 1750 
2 JAN 1800 
2 JAN 1810 
2 JAN 1820 
2 JAN 1830 
2 JAN 1840 
2 JAN 1850 
2 JAN 1900 
2 JAN 1910 
2 JAN 1920 
2 JAN 1930 
2 JAN 1940 
2 JAN 1950 
2 JAN 2000 
2 JAN 2010 
2 JAN 2020 
2 JAN 2030 
2 JAN 2040 
2 JAN 2050 

151 0.00 0.00 0.00 0. 
152 0.00 0.00 0.00 0. 
153 0.00 0.00 0.00 0. 
154 0.00 0.00 0.00 0. 
155 0.00 0.00 0.00 0. 
156 0.00 0.00 0.00 0. 
157 0.00 0.00 0.00 0. 
158 0.00 0.00 0.00 0. 
159 0.00 0.00 0.00 0. 
160 0;OO 0.00 0.00 0. 
161 0.00 0.00 0.00 0. 
162 0.00 0.00 0.00 0. 
163 0.00 0.00 0.00 0. 
164 0.00 0.00 0.00 0. 
165 0.00 0.00 0.00 0. 
166 0.00 0.00 0.00 0. 
167 0.00 0.00 0.00 0. 
168 0.00 0.00 0.00 0. 
169 0.00 0.00 0.00 0. 
170 0.00 0.00 0.00 0. 
171 0.00 0.00 0.00 0. 
172 0.00 0.00 0.00 0. 
173 0.00 0.00 0.00 0. 
174 0.00 0.00 0.00 0. 
175 0.00 0.00 0.00 0. 
176 0.00 0.00 0.00 0. 
177 0.00 0.00 0.00 0. 
178 0.00 0.00 0.00 0. 
179 0.00 0.00 0.00 0. 
180 0.00 0.00 0.00 0. 
181 0.00 0.00 0.00 0. 
f82 0.00 0.00 0.00 0. 
la3 0.00 0.00 0.00 0. 
184 0.00 0.00 0.00 0. 
185 0.00 0.00 0.00 0. 
186 0.00 0.00 0.00 0. 
187 0.00 0.00 0.00 0. 
188 0.00 0.00 0.00 0. 
189 0.00 0.00 0.00 0. 
190 0.00 0.00 0.00 0. 
191 0.00 0.00 0.00 0. 
192 0.00 0.00 0.00 0. 
193 0.00 0.00 0.00 0. 
194 0.00 0.00 0.00 0. 
195 0.00 0.00 0.00 0. 
196 0.00 0.00 0.00 0. 
197 0.00 0.00 0.00 0. 
198 0.00 0.00 0.00 0. 

000853 



1 JAN 2000 
1 JAN 2010 
1 JAN 2020 
1 JAN 2030 
1 JAN 2040 
1 JAN 2050 
1 JAN 2100 
1 JAN 2110 
1 JAN 2120 
1 JAN 2130 
1 JAN 2140 
1 JAN 2150 
1 JAN 2200 
1 JAN 2210 
1 JAN 2220 
1 JAN 2230 
1 JAN 2240 
1 JAN 2250 
1 JAN 2300 
1 JAN 2310 
1 JAN 2320 
1 JAN 2330 
1 JAN 2340 
1 JAN 2350 
2 JAN 0000 
2 JAN 0010 
2 JAN 0020 
2 JAN 0030 
2 JAN 0040 
2 JAN 0050 
2 JAN 0100 
2 JAN 0110 
2 JAN 0120 
2 JAN 0130 
2 JAN 0140 
2 JAN 0150 
2 JAN 0200 
2 JAN 0210 
2 JAN 0220 
2 JAN 0230 
2 JAN 0240 
2 JAN 0250 
2 JAN 0300 
2 JAN 0310 
2 JAN 0320 
2 JAN 0330 
2 JAN 0340 
2 JAN 0350 
2 JAN 0400 
2 JAN 0410 
2 JAN 0420 
2 JAN 0430 
2 JAN 0440 
2 JAN 0450 
2 JAN 0500 
2 JAN 0510 
2 JAN 0520 
2 JAN 0530 
2 JAN 0540 
2 JAN 0550 
2 JAN 0600 
2 JAN 0610 
2 JAN 0620 
2 JAN 0630 
2 JAN 0640 
2 JAN 0650 
2 JAN 0700 
2 JAN 0710 
2 JAN 0720 
2 JAN 0730 
2 JAN 0740 
2 JAN 0750 
2 JAN 0800 
2 JAN 0810 
2 JAN 0820 
2 JAN 0830 
2 JAN 0840 
2 JAN 0850 
2 JAN 0900 
2 JAN 0910 
2 JAN 0920 
2 JAN 0930 
2 JAN 0940 
2 JAN 0950 
2 JAN 1000 
2 JAN 1010 
2 JAN 1020 

,-, f 

. _ L _  

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
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63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
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89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
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100 
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106 
107 
108 
109 
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112 
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114 
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117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.04 
0.05 
0.06 
0.07 
0.09 
0.21 
0.51 
0.14 
0.08 
0.06 
0.05 
0.04 
0.02 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.04 
0.05 
0.06 
0.07 
0.09 
0.21 
0.50 
0.13 
0.07 
0.05 
0.04 
0.04 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

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. 
1. 
1. 
1. 
1. 
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1. 
1. 
1. 
1. 
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1. 
1. 
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0. 
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_ _  - - _  
2 JAN 2100 199 
2 JAN 2110 200 
2 JAN 2120 201 
2 JAN 2130 202 
2 JAN 2140 203 
2 JAN 2150 204 
2 JAN 2200 205 
2 JAN 2210 206 
2 JAN 2220 207 
2 JAN 2230 208 
2 JAN 2240 209 
2 JAN 2250 210 
2 JAN 2300 211 
2 JAN 2310 212 
2 JAN 2320 213 
2 JAN 2330 214 
2 JAN 2340 215 
2 JAN 2350 216 
3 JAN 0000 217 
3 JAN 0010 218 
3 JAN 0020 219 
3 JAN 0030 220 
3 JAN 0040 221 
3 JAN 0050 222 
3 JAN 0100 223 
3 JAN 0110 224 
3 JAN 0120 225 
3 JAN 0130 226 
3 JAN 0140 227 
3 JAN 0150 228 
3 JAN 0200 229 
3 JAN 0210 230 
3 JAN 0220 231 
3 JAN 0230 232 
3 JAN 0240 233 
3 JAN 0250 234 
3 JAN 0300 235 
3 JAN 0310 236 
3 JAN 0320 237 
3 JAN 0330 238 
3 JAN 0340 239 
3 JAN 0350 240 
3 JAN 0400 241 
3 JAN 0410 242 
3 JAN 0420 243 
3 JAN 0430 244 
3 JAN 0440 245 
3 JAN 0450 246 
3 JAN 4500 247 
3 JAN 0510 248 
3 JAN 0520 249 
3 JAN 0530 250 
3 JAN 0540 251 
3 JAN 0550 252 
3 JAN 0600 253 
3 JAN 0610 254 
3 JAN 0620 255 
3 JAN 0630 256 
3 JAN 0640 257 
3 JAN 0650 258 
3 JAN 0700 259 
3 JAN 0710 260 
3 JAN 0720 261 
3 JAN 0730 262 
3 JAN 0740 263 
3 JAN 0750 264 
3 JAN 0800 265 
3 JAN 0810 266 
3 JAN 0820 267 
3 JAN 0830 268 
3 JAN 0840 269 
3 JAN 0850 270 
3 JAN 0900 271 
3 JAN 0910 272 
3 JAN 0920 273 
3 JAN 0930 274 
3 JAN 0940 275 
3 JAN 0950 276 
3 JAN 1000 277 
3 JAN 1010 278 
3 JAN 1020 279 
3 JAN 1030 280 
3 JAN 1040 281 
3 JAN 1050 282 
3 JAN 1100 283 
3 JAN 1110 284 
3 JAN 1120 285 
3 JAN 1130 286 

_ _  . - 
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0.00 
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0.00 
0.00 
0.00 
0.00 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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0. x: 0. @ 
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3 JAN 1140 287 0.00 ' 0.00 0.00 0. 0. 3 JAN 1 1 5 0  288 0.00 0.00 0.00 0. 0. * 3 JAN 1200 289 0.00 0.00 0.00 0. 0. * 3 JAN 1210 290 0.00 0.00 0.00 0 .  0. 
3 JAN 1220 291 0.00 0.00 0.00 0. 0. 
3 JAN 1230 292 0.00 0.00 0.00 0. 0. * 3 JAN 1240 293 0.00 0.00 0.00 0. 0. 
3 JAN 1 2 5 0  294 0.00 0.00 0.00 0. 0. 

0. * 3 JAN 1300 2% 0.00 0.00 0.00 0. 

2 JAN 1040 137 0.00 0.00 0.00 
2 JAN 1 0 5 0  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 JAN 1130 142 0.00 0.00 0.00 
2 JAN 1140 143 0.00 0.00 0.00 
2 JAN 1150 144 0.00 0.00 0.00 
2 JAN 1200 1 4 5  0.00 0.00 0.00 

0. * 3 JAN 1310 296 0.00 0.00 0.00 0. 
3 JAN 1320 297 0.00 0.00 0.00 0. 2 JAN 1210 146 0.00 0.00 0.00 

0. 
3 JAN 1330 298 0.00 0.00 0.00 0. 2 JAN 1220 147 0.00 0.00 0.00 

2 JAN 1230 148 0.00 0.00 0.00 0. 

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) 0. 0. 0. 0. 

CUMULATIVE AREA = 0.05 sa M I  

(CFS) 

**m********* 
* 

14 KK SUBNE * * 
***H+******** 

RUNOFF FROM UHOLE SUBBASIN TO SAMPLING P O I I T  

SUBBASIN RUNOFF DATA 

16 BA SUBBASIN CHARACTERISTICS 

9 PH 

17 LS 

18 UK 

19 RK 

e' RK 

TAREA 0.28 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR .- 0-PERCENT HYPOTHETICAL STORU ..... 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-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 = 0.28 

SCS LOSS RATE 
STRTL 1.06 I N I T I A L  ABSTRACTION 

RTIMP 0.00 PERCENT IMPERVIOUS AREA 
CRVNBR 65.40 CURVE NUMBER 

KINEMATIC UAVE 
OVERLAND-FLOU ELEMENT NO. 1 

L 150.  OVERLAND FLOU LENGTH 
S 0.0150 SLOPE 
N 0.400 ROUGHNESS COEFFICIENT 

PA ' 100.0 PERCENT OF SUBBASIN 
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS 

KINEMATIC UAVE 
COLLECTOR CHANNEL 

L 1300. 
S 0 . 1 5 0 0  
N 0.045 

CA 0.28 
SHAPE TRAP 

M 0.00 
2 1-00 

NDXMIN 2 

L 2800. 
S 0.0200 
N 0.045 

CA 0.28 
SHAPE TRAP 

UD 5.00 
2 1 .oo 

NDXMIN 2 

MAIN CHANNEL 

CHANNEL LENGTH 
SLOPE 
CHANNEL ROUGHNESS COEFFICIENT 
CONTRIBUTING AREA 
CHANNEL SHAPE 
BOTTOM UIDTH OR DIAMETER 
SIDE SLOPE 
MINIMUM NUMBER OF DX INTERVALS 

CHANNEL LENGTH 
SLOPE 
CHANNEL ROUGHNESS COEFFICIENT 
CONTRIBUTING AREA 
CHANNEL SHAPE 
BOTTOM UIDTH-OR DIAMETER 
S I D E  SLOPE 
MINIMUM NUMBER OF DX INTERVALS (600855 -; 



- . -_ . __ 
RUPSTQ 

ELEMENT 

. ~ _ _  

ALPHA 

- -~ ~ 
_ _  -~ 

NO ROUTE UPSTREAM HYDROGRAPH 
**. __  - - 

COMPUTE0 KINEMATIC PARAMETERS 
VARIABLE TIME STEP 

(DT SHOUN IS A MINIMUM) 

M DT DX PEAK TIME TO VOLUME 
PEAK 

(MINI (FT) (CFS) (MINI (IN) 

M A X I M  
CELERITY 
(FPS) 

PLANE1 0.46 1.67 10.00 25.00 12.91 794.19 0.31 0.04 
COLLECTOR1 6.42 1.33 0.82 433.33 12.56 790.20 0.31 11.01 
MAIN 1-75 1.42 3.33 933.33 12.42 799.28 0.31 4.78 

CONTINUITY SUMMARY (AC-FT) - INFLOU=O.OOOOE+OO EXCESS=O.4573E+01 OUTFLOV=O.b536E+Ol BASIN STORAGE=0.1015E-01 PERCENT ERROR= 0.6 

e. 57 3 
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL 

MAIN 1 .E 1.42 10.00 12.41 800.00 0.31 

H* *** **C *** *** 

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 
(At- FT ) 3. 5. 5 .  5 .  

CUMULATIVE AREA = 0.28 sa M I  

(CFS) 

1 

+ 

+ 

+ 
1 

RUNOFF SUMMARY 
FLOU IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOU FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERAT I ON STAT I ON FLOU PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
SUBOS 1. 13.00 1. 0. 0. 0.05 

HYDROGRAPH AT 
SUBNE 12. 13.33 6. 2. 1. 0.28 

SUMMARY OF KINEMATIC UAVE - MUSKINGUM-CUNGE ROUTING 
(FLOU IS DIRECT RUNOFF WITHOUT BASE FLOW 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT 01 PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MINI (CFS) (MINI (IN) W I N )  (CFS) (MINI (IN) 

SUBOS MANE 0.93 1.34 779.82 0.17 10.00 1.34 780.00 0.17 

CONTINUITY SUMMARY (AC-FT) - INFLOU=0.0000E+00 EXCESS=0.4373E+OO OUTFLOU=0.4355E+00 BASIN 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.OOOOE+OO EXCESS=0.4573E+Ol OUTFLOU=0.4536E+01 BASIN STORAGE=0.1015E-01 PERCENT ERROR= 0.6 

*** NORMAL EN0 OF HEC-1 *** 



CHEMICAL: ARSENIC Baseline Investigator: DCW SUBBASIN NE ALL 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:21 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 
SCS curve number: 65.4 PARTIION EQUATIONS: (Contaminant Concentrations) 

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 

I 
MUSLE: (Storm-Event Sediment Loading) 

Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K ( tonnWRr):  
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1 .00 
0.48 
0.01 

0.300 

Avaitable water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cm*Zha)): . 

0.22 
1.45 

100.00 

I Area I KdfUka) I Concfmalka) I AreaImile4) 1 
~~~ 

N Ea 200 5.56 2.29E-01 
NEb 200 6.1 4.90E-02 

Area ss (a) Ds (a) 
NEa 4.778E+O4 3.625E+01 
NEb 1.122E+04 8.509E+00 

I 

USLE: (Annual Sediment Loading) Total I 5.9W)E+04 1 4.476E+01 
RainfalUrunoff factor Rr (1P2 m-tonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 Note: Ss = Adsorbed substance quantity 

Ds = Dissolved substance auantitv 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

41.00 
5.08 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: ARSENIC in the Runoff: 

SEDIMENT IN THE RUNOFF: ADSORBED: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 Single storm adsorbed contaminant conc. Cs(mg/kg): 5.65E+00 

Annual sediment yield Y(S)a (tonne/yr): 7.87E+00 Single storm adsorbed contaminant quantity PXi (e): 5.12E+00 

1.78E+02 Annual adsorbed contaminant quantity (9): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

1 .&E+= Single storm dissolved contaminant conc.Ce (mgn): 9.85E-04 

3.28E+06 Single storm dissolved contaminant quantity PQi (e): 5.55E+W 

-Annual dis. conta. qt (based on sediment yield)(g): 1.93E+02 

Annual dis. conta. qt (based on runoff) (9): 9.15E+01 

000857 



- - .  - - . - -  _ _  -. - - 
NE ONSITE CHEMICAL: ARSENIC Baseline Invesbgator DCW r 

Area Kd(Ukg) 
NEb 2.00E+02 

STEP 1 SURFACE WATER MODEL INPUTS: r-- 

Conc.(mg/kg) Area Imile'2) 
6.10E+00 4.90E-02 

Date: 6/18/94 1721 

Area 
NEb 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 59.7 

HEC-1: (Stonn-Event Runoff) 
Volume of storm runoff Vr (cf): 1.94E+O4 
Total storm runoff Qr (in): 0.17 
Peak flow rate qp (cfs): . 1.00E+00 
Total storm rainfall (in): 2.5 

ss (9) (a) 
1.1 22E+04 8.509E+00 

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 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (lO"2 m-tonnecmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoffkinfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

Contaminant Specific Inputs: 1 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk densily(g/cmA3): 
Conversion constant ((kglmg)(cmWha)): 

0.22 
1.45 

100.00 

I 
Total 1.122E+04 I 8.509E+00 

Notes: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

STEP 1 SURFAgE WATER MODEL RESULTS: I 
Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndyr): 

2.57E-01 

5.83E+00 

ARSENIC in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (9): 

Annual adsorbed contaminant quanti  (9): 

6.1 OE+OO 

1.56E+00 

1.42E+02 

SURFACE WATER RUNOFF: I DISSOLVED : 

I Single storm runoff volume (c9: 1.94E+04 I Single storm dissolved contaminant conc.(=e (mg/l): 1 B6E-03 

Annual runoff volume (cf): 3.17E+05 I Single storm dissolved contaminant quanti  Wi (e): 5.79E-01 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

Page 2 

5.26E+01 

9.48E+ 



I 
I 

I I I I I 

SUBBASIN NE ALL CHEMICAL: BERYLLIUM Baseline Investigator: DCW 

Area 
NEa 
NEb 

Date: 6/18/94 17:22 STEP 1 SURFACE WATER MODEL INPUTS: 

ss (9) I Ds (a) 
5.159E+03 6.022E-01 . 
1.472E+03 1.718E-01 

Subbasin Specific Inputs: 

Total 

Total subbasin area (mile"2): 2.78E-01 
SCS curve number: 65.4 

6.631 E+03 7.740E-01 

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): 

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/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11.80 
1.00 
0.48 
0.01 

0.300 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1V2 m-tonne-cmhahr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall 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: 
Soil bulk density(g/crn"3): 
Conversion constant ((kg/mg)(cmA2iha)): 

Kd(Ukg) Conc.(mg/kg) Area (mile^2) Area 
NEa 1300 0.6 2.29E-01 
NEb 1300 0.8 4.90E-02 

- 

Notes: 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 (tonne/yr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (cf): 

0.22 
1.45 

100.00 

BERYLLIUM in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (a): 

6.35E-01 

5.75E-01 

2.00E+01 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (man): 

Single storm dissolved contaminant quanMy PQi (9): 

1.70E-05 

9.60E-02 

3.34E+00 

1.58E+00 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 



.* 
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NE ONSITE CHEMICAL: BERYLLIUM Baseline InvesbgaGr DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:22 

Contaminant Specific Inputs: 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 

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 .a0 
1 .w 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalWrunoff factor Rr (10*2 m-tonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 2.79 

SURFACE WATER RUNOFF: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk den&y(8/cmA3): 
Conversion constant ((kg/mg)(cmWha)): 

Area Kd(Ukg) Conc.(mg/kg) Area (mile"2) 
NEb 1.30E+03 8.00E-01 4.90E-02 

Area ss (8) Ds (8) 
NEb 1.472E+03 1.718E-01 

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+W 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.22 
1.45 

loo.w 

1 I 
Total 1.472E+03 I 1.718E-01 

Notes: Ss = Adsorbed substance quanti 
Ds = Dissolved substance quantity 

BERYLLIUM in the Runoff: 

ADSORBED: 

8.WE-01 

2.05E-01 

1.86E+01 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti PXi (9): 

Annual adsorbed contaminant quant i  (a): 

DISSOLVED : 

Single stom dissolved contaminant wnc.Ce (man): 

Single storm dissolved contaminant quantity PQi (a): 

2.13E-05 

1.17E-02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.06E+00 

1.91 E-01 

Page 2 
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& 
SUBBASIN NE ALL CHEMICAL: HEXCHROMIUM Baseline Invesbgator: DCW 

N Ea 
NEb 

~~ 

2.29E-01 37 1.16 
37 1.76 4.90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:22 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mile*2): 2.78E-01 
SCS curve number: 65.4 PARTITION EQUATIONS: (Contaminant Concentrations) 

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): 

Available water capacity: 
Soil bulk density(glcn-1~3): 
Conversion constant ((kgfmg)(cmA2/ha)): 

0.22 
1.45 

100.00 
1.99E+05 

0.31 
1.20E+01 

2.5 

I Area I Kd(Vkg) I Conc.(mglkg) I Area (mile"2) 1 

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 
35E+03 4.074E+01 

1.323E+01 +03 

I 
~~ ~ 

Tdal 1.316E+04 I 5.397E+01 USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonne-cmlha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 Ss = Adsorbed substance quanti  

Ds = Dissolved substance quanti  
Notes: 

. . .  

iEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

STEP 1 SURFACE WATER MODEL RESULTS: 

~~~ ~ 

HEXCHROMIUM in the Runoff: Subbasin (NE) Specific 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 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (9): 

Annual adsorbed contaminant q u a m  (e): 

1.26E+00 

1.14E+00 

3.97E+01 

SURFACE WATER RUNOFF: DISSOLVED : 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

Single storm d i k e d  contaminant conc.Ce (mgd): 

Single storm dissolved contaminant quanti  PQi (g): 

'Annual dis. conta. qi (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.19E-03 

6.69E+M) 

2.33E+02 

1.10E+02 
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Investigator: DCW- 
~ 

NE ON-SITE CHEMICAL: HEXCHROMIUM Baseline 

6/18/94 17:22 STEP 1 SURFACE WATER MODEL INPUTS: Date: 

Contaminant Specific Inputs: Subbasin Specific Inputs: 

Total subbasin area (mileA2): 4.90E-02 

Area Kd(Ukg) Conc.(mg/kg) 
NEb 3.70E+01 1.76E+00 

SCS curve number: 59.7 

Area (mileA2) 
4.90E-02 

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 
NEb 

1.94E+04 

1.00E+00 
0.17 

2.5 

ss (9) Ds (a) 
3.226E+03 1.323E+01 

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: 

Total 

11.80 
1 .00 
0.48 
0.04 

0.300 

3.226E+03 1.323E+01 USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1P2 m-tonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

41 .00 
2.79 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cm*Zha)): 

0.22 
1.45 

100.00 

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 (tonne/yr): 

2.57E-01 

5.83E+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 quanti  PXi (9): 

Annual adsorbed contaminant quanti  (9): 

1.75E+00 

4.50E-01 

4.08E+Ol 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgll): 

Single storm dissolved contaminant quantity PQi (e): 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

1 ME-03 

8.99E-01 

8.17E+Ol 

1.47E+O 

Page 2 



a 

a 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

. 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

SUBBASIN NE ALL CHEMICAL: COPPER Baseline Inveagator: DCW 

NEa 
NEb 

125 8.6 2.29E-01 
125 27.7 4.90E-02 

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): 

Area ss (9) Ds (9) 
NEa 7.387E+04 8.966E+01 
NEb 5.091 E+04 6.180E+01 

i 

1 .%E + 05 
0.31 

1.20E + 01 
2.5 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndyr): 

9.06E-01 

7.87E+00 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibilrty factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (9): 

1.20E+01 

1.08E+01 

11.80 
1 .00 
0.48 
0.01 

0.300 

Available water capacity: 
Soil bulk density(g/cm^3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.45 

100.00 

I Area I KdfUka) I Conc.rma/ka) I Arearmile"2) 1 

I I  I I 
I L  1 

USE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (102 m-tonne-cmlha-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 
Total 1.248E+05 I 1.515E+02 

Note: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: 

SEDIMENT IN THE RUNOFF: 

COPPER in the Runoff: 

ADSORBED: 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 3.33E-03 

1.88E+01 Single storm dissolved contaminant quanti  PQi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

6.53E+02 

3.10E+02 



STEP 1 SURFACE WATER MODEL INPUTS: Date: 611 8/94 17:23 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mile'2): 4.90E-02 
SCS curve number: 59.7 PARWION EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 

1.94E t 04 
0.17 

1.00Et00 
2.5 I Total storm rainfall (in): 

I 
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 .BO 
1 .oo 
0.40 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

Available water capacity:. 
Soil bulk density(g/cmA3): 
Conversion constant ((kglmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Area Kd(Vkg) Conc.(mg/kg) Area (miIe'2) 
NEb 1.25E+02 2.77E+01 4.90E-02 

Area ss (e) Ds (9) 
NEb 5.091 E+04 6.180E+01 

t Total 5.091 E+04 I 6.180E+01 
I 

Notes: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDJMENT 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): 

Annual runoff volume (cf): 

~~ 

COPPER in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (9): 

Annual adsorbed contaminant quanti  (9): 

2.77E+01 

7.10E+00 

6.45E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mu): ' 7.67E-03 

Single storm dissolved contaminant quanti  PQi (e): 4.20E+00 

Annual dis. conta. qt (based on sediment yiefd)(g): 

Annual dis. conta. qt (based on runoff) (a): 

3.82E+02 

6.89E+01 
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SUBBASIN NE ALL CHEMICAL: LEAD Baseline Invesbgator: DCW 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

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): 

2.5 I 

Total 

1 .WE t 05 
0.31 

1.20E+01 

1.979E+05 1.001 E+01 

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: 

11 .80 
1.00 
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 .00 
Annual runoff (in): 5.08 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

I Area I Kd(Ukg) I Conc.(mg/kg) 1 Area(mile"2) 

I 13000 118.9 I 2.29E-01 NEa 
NEb 13000 119.2 I 4.90E-02 

Note: 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): 

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): 

LEAD in the Runoff: 

~~ 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quanti  (9): 

1.90E+01 

1.72E+01 

5.97E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quantity Wi (9): 

-Annual dis. conta. qt (based on sediment yield)(g): 

2.20E-04 

1.24E+00 

4.31 E+01 

Annual dis. conta. at fbased on runoffl (a): 2.05E+Ol 



t 

Area Kd(Ukg) Conc.(mg/kg) Area (mile"2) ' 
NEb 3.00E+03 1.92E+01 4.90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/16/94 17~23 ~ I 

Area 
NEb 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 

ss ts) Ds (e) 
3.533E+04 1.787E+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): 

~ SEDIMENT IN THE RUNOFF: 

1.94E+04 

1.00E+00 
0.17 

2.5 

I 
MUSLE: (Storm-Event Sediment Loading) 

Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonn&a/Rr): 
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 (10A2 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): 2.79 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(crn^Zha)): 

I I 
~~ 

I 1 
I I 

Total 3.533E+04 I 1.787E+00 

Notes: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 

Annual sediment yield Y(S)a (tonnetyr): 5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.22 
1.45 

100.00 

LEAD in the Runoff 

ADSORBED: 

1.92E+01 

4.92E+W 

4.47E+02 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (e): 

Annual adsorbed contaminant quantity (a): 

DISSOLVED : 

2.22E-04 

1.22E-01 

l.lOE+Ol 

1 .WE+ 

Single storm dissolved contaminant conc.Ce ( m g ) :  

Single storm dissolved contaminant quanti  PQi (g): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 
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a 

a 

Subbasin Specific Inputs: 

Total subbasin area (mileA2): 2.78E-01 
SCS curve number: 65.4 

SUBBASIN NE ALL CHEMICAL: MAGNESIUM Baseline Investigator: DCW 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Peak flow rate qp (cfs): 
Total storm rainfall (in): 2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 11.80 
Erosion control practice factor P: 1 .00 
Soil erodibility factor K (tonnedhdRr): 0.48 
Cover factor C: 0.01 
Product of slope length factor and 
slope steepness factor LS: 0.300 

U S E :  (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

1 . B E  + 05 
0.31 

1.20E+01 

2.29E-01 
2820 4.90E-02 

Area ss (9) Ds (a) 
NEa * 1.602E+07 5.4 03 E +05 
NEb 5.020E+06 1.693E+05 

Total 2.104E+0? ?.095E+05 

Notes: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

41 .OO 
5.08 

Available water capacity: 
Soil bulk densi(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

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 vdume (cf): 

Annual runoff volume (cf): 

MAGNESIUM in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (9): 

Annual adsorbed contaminant quantity (8): 

2.02E+03 

1.83E+03 

6.34E+04 

DISSOLVED : 

1.56E+01 Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contaminant quanti  PQi (a): 8.80E+04 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.06E+06 

1.45E+06 



- 
~ - - -  - 

- 
NE ONSlTE CHEMICAL: MAGNESIUM Baseline Inve&gator DCW 

Area 
NEb 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17~24 

ss (9) Ds (9) 
5.020E+06 1.693E+05 

I 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 (tonneb): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 59.7 

MAGNESIUM 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  (a): 

2.73E +03 

7.00E+02 

6.36E+04 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (man): 

Single storm dissolved contaminant quantity Wi (a): 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

2.10E+Ol 

1.15E+04 

1.05E+06 

1 .WE+ 

HEC-1: (Storm€vent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+O4 
0.17 

1.00E+00 
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 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 mtonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/crnA3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.45 

100.00 

I Area I Kd(Ukg) I Conc.(mg/kg) I Area (mile"2) 
NEb 1 4.50E+00 I 2.82E+03 I 4.90E-02 

I 

I 1 
Total 5.020E+06 I 1.693E+05 

Notes: SS = Adsorbed 6Ubstance quantity 
Ds = Dissolved substance quanti 
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Investigator: DCW SUBBASIN NE ALL CHEMICAL: MANGANESE Baseline 

6/18/94 17:24 STEP 1 SURFACE WATER MODEL INPUTS: Date: 

Area 
NEa 
NEb 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 
SCS cutve number: 65.4 

Kd(l/kg) Conc.(mg/kg) Area (mile"2) 
180 814 2.29E-01 
180 1170 4.90E-02 

HEC-1: (Storm-Event Runoff) 

Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

, Volume of storm runoff Vr (cf): 

Area 
N Ea 
NEb 

1.99E + 05 
0.31 

2.5 
1.20E+01 

ss (9) (9) 
6.995E+06 5.896E+03 
2.151 E+06 1.813E+03 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnmalRr): 
Cover factor C: 
Product of slope length factor and 
stope steepness factor LS: 

Total 

11 .80 
1 .00 
0.48 
0.01 

0.300 

I 7.709E+03 9.146E+06 USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 mtonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfail 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(g/cmA3): 
Conversion constant ((kg/mg)(cmWha)): 

Notes: 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+W 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.22 
1.45 

100.00 

MANGANESE in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (9): 

Annual adsorbed contaminant quanti  (a): 

8.76E+02 

7.93E+02 

2.76E +04 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (e): 

-Annual dis. conta. ql (based on sediment yield)(g): 

Annual dis. conta. at (based on runom ha): 

1.70E-01 

9.!56E+02 

3.32E+04 

1.58E+04 



STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:24 

Subbasin 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 

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 .w 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
Rainfalkunoff factor Rr (1W2 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): 2.79 

Contaminant Specific Inputs: 1 

PARTITION EQUATIONS: (contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kglmg)(cmA2ha)): 

0.22 
1.45 

100.00 

Area Kd(vkg) Conc.(mg/kg) Area (mile%?) 
NEb 1.80E+02 1.1 7E+03 4.90E-02 

1 

1 I 1.813E+03 
I 

Total 2.151 E+06 

Not-: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti  

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 (tonnelyr): 5.83E+00 

MANGANESE in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.17E+03 

Single storm adsorbed contaminant quanti  PXi (e): 

Annual adsorbed contaminant quanti  (9): 

3.00E+02 

2.72 E+04 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (cf): 

1.94E+04 

3.1 7E+05 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quanti  PQi (e): 

2.25E-01 

1.23E+02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

1.12E+04 

2.ME+O 
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SUBBASIN NE ALL CHEMICAL: MOLYBDENUM Baseline Investtgator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:25 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mileA2): 2.78E-01 
SCS curve number: 65.4 PARTITION EQUATIONS: (Contaminant Concentrations) 

HEC-1: (StonnPvent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Available water capacity: 
1.99E+05 Soil bulk density(g/cmD): 

0.22 
1.45 

0.31 
1.20E+01 

2.5 

I 
MUSLE: (StormPvent 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 1.80 
1 .OO 
0.48 
0.01 , 

0.300 

Conversion constant ((kglmg)(cmA2/ha)): 100.00 

I Area I Kd(Ukg) I Conc.(mglkg) 1 Area (mile*2) I ~~ 

NEa 90 2.7 2.29E-01 
NEb 90 11.3 4.90E-02 

I I I I 
~ 

Area Ss (9) Ds (9) 
NEa 2.318E+04 3.908E+01 
NEb 2.076E+04 3.500E+Ol 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (lO"2 m-tonne-crwha-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 

t I 
I 7.408E+01 
I 

Total 4.394E+04 

Not-: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

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+OO 

MOLYBDENUM in the Runoff: 

ADSORBED: 

4.21 E+OO 

3.81 E+OO 

1.32E+02 

Single storm adsorbed contaminant conc. Cs(mgkg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (g): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1 .WE+% 

3.28E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 1.63E-03 

Single storm dissolved contaminant quanti  Wi (9): 9.19E+00 

- Annual dis. conta. qt (based on sediment yield)(g): 3.19E+M 

Annual dis. conta. qt (based on runoff) (9): 1.51 E+02 



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

NE ONSITE CHEMICAL: MOLYBDENUM Baseline Invesagator DCW 

1 
6/18/94 17.25 STEP 1 SURFACE WATER MODEL INPUTS: Date 

1.94E+04 

3.17E+05 

Subbasin Specific Inputs: 

~~~~~ 

OlSSOLMO : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissotved contaminant quantity PQi (a): 

4.34E43 

2.38E+00 

Total subbasin area (mile"2): 4.90E-02 
SCS curve number: 59.7 

HEC-1: (Storm€vent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.94E+04 

l.OOE+OO 
0.17 

2.5 

MUSLE: (Stonn-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibilii factor K (tonnedhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11 .a0 
1 .oo 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (lO"2 m-tonnecmha-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 

7 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/rng)(cm"Zha)): 

0.22 
1.45 

100.00 

Area ss (9) Ds (9) 
NEb 2.076E+04 3.5OOE+01 

I I 
Total 2.076E+04 [ 3.500E+Ol 

Notes: Ss = Adsorbed substance quanti 
Ds = Dissolved substance quanti 

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+W 

~~ __ 

MOLYBDENUM in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.13E+01 

Single storm adsorbed Contaminant quanti PXi (e): 2.89E+OO 

2.63E+02 Annual adsorbed contaminant q u a m  (9): 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (e): 
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A 

SUBBASIN NE ALL CHEMICAL: Ce-137 Baseline Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:25 

Subbasin Specific Inputs: 

Total subbasin area (mileY): 2.78E-01 
SCS curve number: 65.4 

HEC-1: (Storm-Event 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 

Area 
NEa 
NEb 

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: 

Kd(vkg) Conc.(mglkg) Area (mile"2) 
9038.054 5.1E-09 2.29E-01 
9038.054 9.97688E-09 4.90E-02 

11 BO 
1 .00 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 0.22 
Soil bulk density(9/cmA3): 1.45 
Conversion constant ((kg/mg)(cmA2/ha)): 100.00 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.08 

STEP 1 SURFACE WATER MODEL RESULTS: 

I I I 

I I 
I I 

Total 6.222E-05 I 1.044E-09 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti  

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+W 

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 quanti  PXi (g): 

Annual adsorbed contaminant quanti  (9): 

5.96E-09 

5.40E-09 

1 .WE47 

DISSOLMD : 

2.30E-14 Single storm dissolved contaminant conc.Ce (rngll): 

Single storm dissolved contaminant quanti  PQi (a): 1 .=E-10 

-Annual dis. conta. qt (based on sediment yield)(g): 4.50E-09 

Annual dis. conta. qt (based on runoff) (g): 2.14E-09 
. .  . 



r" 
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NE ONSITE CHEMICAL: Ce-137 Baseline Invesiiator ~ DCW 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mileA2): 4.90E-02 
SCS curve number: 59.7 

Area Kd(Ukg) Conc.(mg/kg) 
NEb 9.04E+03 9.98E-09 

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 (mileA2) 
4.90E-02 

1.94E+04 
0.17 

1.00E+00 
2.5 

Area 
NEb 

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: 

ss (9) ~ 

1.836E-Mi 3.082E-10 

11 B O  
1.00 
0.48 
0.04 

0.300 
~ 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1052 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

I 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

Total 

PARTITION EQUATIONS: (Contaminant Concentrations) 

I 3.082E-10 1.836E-05 

Available water capacity: 
Soil bulk density(glcrn"3): 
Conversion constant ((kglmg)(cmA2/ha)): 

Subbasin ( S O )  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 

Annual runoff volume (cf): 3.17E+05 

0.22 
1.45 

100.00 

Ce-I37 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant quanti PXi (a): 

Annual adsorbed contaminant quanti (e): 

9.98E-09 

2.56E-09 

2.32E-07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quant i  PQi (e): 

3.82E-14 

2.10E-11 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti 

STEP 1 SURFACE WATER MODEL RESULTS: 

-Annual dis. conta. qt (based on sediment yield)(g): 1 ME-09 

Annual dis. conta. qt (based on runoff) (9): 3.43E-1 
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SUBBASIN NE ALL CHEMICAL: SR-SO 

~ 

Area 
NEa 
NEb 

Baseline Investigator: DCW 

Kd(Ukg) Conc.(mg/kg) Area (mile"2) 
2.29E-01 54.54931 0 

54.54931 2.62774E-08 4.90E-02 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 611 6/94 17:26 

Subbasin (NE) Specific Results: 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

SR-90 in the Runoff: 

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 (tonn&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) 
RainfalUrunoff factor Rr (1P2 m-tonne-cmha-hr) 303.64 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoffhinfall 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/cml): 
Conversion constant ((kg/mg)(cmA2ha)): 

0.22 
1.45 

100.00 

1 -  - r  I I I 

I NEb I 4.822E-05 I 1.341E-07 I 

I I Total I 4.822E-05 I 1.341E-07 I I 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti  

SEDIMENT IN THE RUNOFF: ADSORBED: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 I Single storm adsorbed contaminant conc. Cs(mg/kg): 4.62E-09 

Annual sediment yield Y(S)a (tonne/yr): 7.87E+00 Single storm adsorbed contaminant quanti  PXi (9): 4.18E-09 

Annual adsorbed contaminant quanti  (9): 1.45E-07 I 
SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

~~ 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.95E-12 

Single storm dissolved contaminant quantity PQi (a): 1 SE-08 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

5.78E-07 

2.74E-07 



~ - 
~ - -  - - - .  

- - 
NE ONSITE CHEMICAL: SR90 Baseline Invesbgator DCW 

r 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 611 8/94 17:26 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mileA2): 4.90E-02 

I SCS curve number: 59.7 PARTITION EQUATIONS: (Contaminant Concentrations) 

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) Conc.(mg/kg) 
NEb 5.45E+01 2.63E-08 

1.94E+04 
0.17 

1.00E+W 
2.5 

Area (mile"2) 
4.90E-02 

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: 

Total 

11.80 
1 .oo 
0.48 
0.04 

0.300 

4.822E-05 I 1.341E-07 
t 

Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 

I I RainfalVrunoff factor Rr (1W2 m-tonne-cmha-hr) 303.60 
USLE: (Annual Sediment Loading) 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti  

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.45 

100.00 

I ~~ I I 1 1 

Area I ss (a) I Ds (9) 
NEb 4.822E-05 I 1.341E-07 

Annual rainfall (in): 
Annual runoff (in): I 41 .OO 

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 (tonnw): 

2.57E-01 

5.83E+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): 2.62E-08 

Single storm adsorbed contaminant quanti  PXi (a): 

Annual adsorbed contaminant quanti  (a): 

6.72E-09 

6.1 1 E-07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (men): 1.66E-11 

Single storm dissolved Contaminant quanti  PQi (9): 9.12E-09 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. @ (based on runoff) (a): 

8.29E-07 

1.49E-07 

Page 2 



a 

(II 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 

SCS curve number: 65.4 

' 6 1 6 1  

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

SUBBASIN NE ALL CHEMICAL: TH-232 Baseline Invesbgator: DCW 

1.99E + 05 
0.31 

1.20E+01 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cm*Zha)): 

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): 

Area 
NEa 

Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
5800 9.82 2.29E-01 

2.5 

NEb 5800 
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: 

10.37272727 4.90E-02 

11.80 
1 .00 
0.48 
0.01 

0.300 

Area 
N Ea 
NEC 

0.22 
1.45 

100.00 

ss (e) Ds (a) 
8.445E+04 2.209E+00 
1.909E+04 4.993E-01 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

2.708E+W Total 1.035E+05 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti  

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

41 .00 
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 (tonnw): 7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

e 

TH-232 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mgikg): 

Single storm adsorbed contarninant quanti  PXi (9): 

Annual adsorbed contaminant quanti  (g): 

9.92E+00 

8.98E+00 

3.12E92 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quantity Wi (g): 

5.96E-05 

3.36E-01 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

1.17E+01 

5.54E+00 



Date: 6/18/94 17:26 STEP 1 SURFACE WATER MODEL INPUTS: I 

Kd(Ukg) Area 
NEb 5.80E+03 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 4.90E-02 

SCS curve number: 

Conc.(mglkg) Area (mileA2) 
1.04E+01 4.90E-02 

HEC-1: (Storm-Event Runoff) 
Volume of storin runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

Total 

1.94E+04 
0.17 

1.00E+00 
2.5 

1.909E+04 4.993E-01 

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: 

11 .SO 
1 .oo 
0.48 
0.04 

0.300 

USE: (Annual Sediment Loading) 
RainfalWrunoff factor Rr (1P2 m-tonne-emha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

! Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk denslty(g/cmA3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.45 

100.00 

Ss = Adsorbed substance quantity Nota: 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Ds = Dissolved substance quanti  

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne&): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (c9: 

TH-232 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (e): 

Annual adsorbed contaminant quanti  (g): 

1.04E+01 

2.66E+00 

2.42E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 6.20E05 

Single storm dissolved contaminant quantity Wi (a): 3.40E42 

’Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (g): 

3.08E+00 

5.56E-01 
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CHEMICAL: u(T0TAL) Baseline Investigator: DCW SUBBASIN NE ALL 

Area Kd(Vkg) 
NEa 222 
NEb 222 

6/18/94 17:27 STEP 1 SURFACE WATER MODEL INPUTS: Date: 

Conc.(rng/kg) Area (mile"2) 
3.24 2.29E-01 
24.74 4.90E-02 

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): 1.99E + 05 
Total storm runoff Qr (in): 0.3 1 
Peak flow rate qp (cfs): 1.20E + 01 
Total storm rainfall (in): 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 BO 
1 .00 
0.40 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 rn-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): 5.00 

~~ 

ContarninantSpecific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcm"3): 
Conversion constant ((kg/mg)(cm42/ha)): 

0.22 
1.45 

100.00 

I Area I Ss (a) I DS (a) I 
I I 1.903E+Ol NEa 2.785E+04 

NEb 4 550E+M I 3109E+01 

Total 7.334E+04 I 5.012E+01 
I 

Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

Not-: 

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 

7.07E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U(T0TAL) in the Runoff: 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 7.02E+00 

Single storm adsorbed contaminant quanti  PXi (9): 

Annual adsorbed contaminant quanti  (9): 

6.36E+00 

2.21 E+O2 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contaminant quantity Wi (9): 

1.1OE-03 

6.22E+W 

'Annual dis. conta. qt (based on sediment yield)(g): 2.1 6E+02 

Annual dis. conta. qt (based on runoff) (g): 1.02E+02 

. - .  



Subbasin Specific Inputs 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 

Contaminant Specific Inputs: 

Total subbasin area (mileY): 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+W 
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 .00 
0.46 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonnecmlha-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 

Subbasin (560) Specific Results: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

Area Kd(Ukg) Conc.(mg/kg) Area (mileA2) 
NEb 2.22E+02 2.47E+01 4.90E-02 

I I 
Total 4.550E+04 I 3.109E+01 

Note: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti 

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 

0.22 
1.45 

100.00 

STEP 1 SURFACE WATER MODEL RESULTS: 

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): 2.47E+01 

Single storm adsorbed contaminant quant i  PXi (9): , 6.34E+00 

Annual adsorbed contaminant quant i  (9): 5.76E+02 

DISSOLVED : 

Single dorm dissolved contaminant conc.Ce (mgA): 3.86E-03 

Single storm dissolved contaminant q u a m  Wi (e): 2.11E+00 

-Annual dis. conta. qt (based on sediment yield)(g): 1.92E+02 

3.47E+0 Annual dis. conta. qt (based on runoff) (e): 
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SUBBASIN NE ALL CHEMICAL: U-234 Baseline Investigator: DCW 

Subbasin (NE) Specific Results: 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17127 

U-234 in the Runoff: 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2 . 7 8 ~ ~ 1 1  
SCS curve number: 65.4 

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): 

1.99E t 05 
0.31 

2.5 
1.20EtOl 

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: 

1 1.80 
1 .00 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (10'9 m-tonne-cnha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

4EC-1 Runoffkinfall 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(glcmA3): 
Conversion constant ((kg/mg)(cm"Zha)): 

0.22 
1.45 

100.00 

Area I Kd(vkg) I Conc.(mglkg) I Area (mile"2) 

t N Ea 1222.0441 l0.000167 I 2.29E-01 
NEb 1222.0441 )0.001302894 1 4.90E-02 

i I I I 
~~ 

1 -  

Area I ss (e) I Ds (e) 
N Ea 1.435E+00 I 9.807E-04 

1 -  NEb - 1  2.396E+00 1 1.637E-03 I 
1 

I 
I 

I I 
Total 3.831 E+00 I 2 .618~~13  

Notes: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.67E-04 

Single storm adsorbed contarninant q u a m  PXi (g): 3.32E-04 
7B7E+00 I Annual sediment yield Y(S)a (tonnw): 

~~ ~~ 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (c9: 

Annual adsorbed contaminant quantny (9): 1.16E-02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgil): 

Single storm dissolved contaminant quantity Wi (e): 

5.76E-08 

3.25E-04 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. ql (based on runoff) (9): 

1.13E-02 

5.35E-03 



STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17127 

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 
0.17 

1.00E+00 
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 .oo 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1 (r2 m-tonneanha-hr) 303.60 
Sediment delivery ratioSd: 0.25 

HEC-1 Runoffkinfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

w Contaminant Specific Inputs: 

~~ ~ ~ 

PARTmON EQUATIONS: (contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/crnA3): 
Conversion constant ((kg/mg)(cmWha)): 

0.22 
1.45 

100.00 

Area Kd(Ukg) Conc.(mg/kg) Area (rnile"2) 
2.22E+02 1.30E-03 NEb 4.90E-02 

Area ss (9) Ds (9) 
NEb I 2.396E+00 1.637E-03 

Total 2.396E+00 1.637E-03 

Notes: Ss = Adsorbed substance quanti 
Ds = Dissolved substance quanti 

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 

+'- Apual - . sediment yield Y(S)a (tonnew): 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 (8): 

Annual adsorbed contaminant quant i  (a): 

1.30E-03 

3.34E-04 

3.03E-02 

DISSOLVED : 

Single storm dissolved Contaminant conc.Ce (mgA): 2.03E-07 

Single storm dissolved contaminant quantity PQi (a): 1.11E-04 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 
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SUBBASIN NE ALL CHEMICAL: U-235/236 Baseline Invesbgator: DCW 

Area Kd(Ukg) 
N Ea 222 
NEb 222 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:26 

Conc.(mg/kg) Area (mile"2) 
2.29E-01 0.041 1 

0.324074074 4.90E-02 

Subbasin Specific Inputs: 

Total subbasin area (mile%?): 2.78E-01 
SCS curve number: 65.4 

NEa 
NEb 

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): 

3.532E+02 2.414E-01 
4.073E-01 5.959E+02 

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 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1V2 m-tonne-cmlha-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 

~~ 

Subbasin (NE) Specific Results: 

ContaminantSpecific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk dens~ty(g/cmO): 
Conversion constant ((kg/mg)(cmA2/ha)): 

I I 
Total 9.492E+M I 6.487E-01 

Notes: Ss = Adsorbed substance quanti  
Ds = Dissolved substance quanti  

. .- 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 

Annual sediment yield Y(S)a (tonnw): 7.87E+00 

0.22 
1.45 

100.00 

STEP i SURFACE WATER MODEL RESULTS: 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-235/236 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): . 9.09E-02 

Single storm adsorbed contaminant quanti  PXi (9): 8.23E-02 

Annual adsorbed contaminant quantity (9): 2.86E+00 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quantity PQi (9): 

1.43E-05 

8.04E-02 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

2.80E+00 

1.33E+OO 

., . 
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NE ONSITE CHEMICAL: U-2351236 Baseline Invesbgator DCW 

Date: 6/18/94 17:28 STEP 1 SURFACE WATER MODEL INPUTS: 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

~~ 

TotalGbbasin area (mile^2): 4.90E-02 
SCS curve number: 59.7 PARTITION EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 

Available water capacity: 

0.17 Conversion constant ((kg/mg)(cm*Zha)): 
1.94E+04 Soil bulk density(g/cmA3): 

1.00E+00 

0.22 
1.45 

100.00 

Total storm rainfall (in): 2.5 
Area Kd(Ukg) Conc.(mg/kg) Area (mile*2) 
NEb 2.22E+02 3.24E-01 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: 

I I  I I I 
I I 1 4 

1 .oo 
11.80 

0.04 

0.48 c 
I 

I 
I 4.073E-01 
I 

USLE: (Annual Sediment Loading) Total 5.9!59E+02 
RainfalVrunoff factor Rr (1W2 m-tonne-cdhahr) 
Sediment delivery ratio Sd: 0.25 Notes: Ss = Adsorbed substance quanti 

Ds = Dissolved substance quanti 

303.60 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

41 .OO 
2.79 I 

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 (tonne/yr): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-2351236 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.24E-01 

Single storm adsorbed contaminant quantity PXi (9): 8.31 E-02 

Annual adsorbed contaminant quant i  (g): 7.55E+00 

DISSOLVED : 

Single storm dissolved Contaminant conc.Ce (man): 

Single storm dissolved contaminant quantity PQi (a): 

'Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

5.05E-05 

2.77E-02 

2.52E90 

4.54E-0 
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SUBBASIN NE ALL CHEMICAL: U-238 Baseline inveagator: DCW 

Total 

STEP 1 SURFACE WATER MODEL INPUTS: 

I 4.99!5E+01 7.308E+04 

Date: 6/18/94 17:28 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 2.78E-01 
SCS curve number: 65.4 

HEC-1: (Storm€vent Runoff) 
Volume of storm runoff Vr (c9: 
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 (tonneslhdRr): 
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-tonne-cm/ha-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: 
Soil bulk density(g/cm*3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

1 Area I Kd(vkg) I Conc.(mg/kg) I Area (mile"2) 
NEa I222 13.24 I 2.29E-01 
NEb I222 )24.59821429 I 4.90E-02 

I I I 

I I 1 

STEP 1 SURFACE WATER MODEL RESULTS: 

CEDIMENT 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 

CURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (c9: 

0.22 
1.45 

100.00 

U-238 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 7.00E+00 

Single storm adsorbed contaminant quanti  PXi (9): 6.34E+00 

Annual adsorbed contaminant q u a m  (9): 2.20E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mfl): 

Single storm dissolved contaminant quantity PQi (e): 

1.1OE-03 

6.19E+00 

Annual dis. conta. qt (based on sediment yield)(g): 2.15EW 

Annual dis. conta. at fbased on runoff) fa): 1.02E+02 
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' NEONSITE CHEMICAL: U-238 Baseline tnveagator: -DCW ~ 

1 STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:28 

c 
Area Kd(vkg) Conc.(mg/kg) Area (mile"2) 
NEb 2.22E+02 2.46E+01 4.90E-02 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 

Area 
NEb 

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): 

ss (9) (a) 
4.523E+04 3.092E+01 

1.94E+04 

l.WE+W 
0.17 

2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnedWRr): 
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 (1 W2 mtonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffFtainfall Ratio (Annual Runoft) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

Contaminant Specific Inputs: 1 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmD): 
Conversion constant ((kglmg)(cmA2fha)): 

0.22 
1.45 

100.00 

I I 
~ 

I 

Notes: Ss = Adsorbed substance quanMy 
Ds = Dissolved substance quanti 

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 (tonne/yr): 

2.57E-01 

5.83E+OO 

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): 

Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quant i  (g): 

2.46E+01 

6.31 E+OO 

5.73E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissotved contaminant quantity PQi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.84E-03 

2.10E+OO 

1.91 E+02 

3.45E+01 
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SUBBASIN NE ALL CHEMICAL: Ce-137 Future Investigator: DCW 

NEa 
NEb 

STEP 1 SURFACE WATER MODEL INPUTS: 

9038.054 15.1E-09 2.29E-01 
9038.054 I1.99801EOS 4.90E-02 

I 

Date: 6/18/94 17:36 

Area 

Subbasin specific Inputs: 

ss (a) Ds (9) 

Total subbasin area (milP2): 2.78E-01 
SCS curve number: 65.4 

NEa 

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): 

4.386E-05 I 7.363E-10 

1.99E t 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: 

1 1 B O  
1 .00 
0.48 
0.01 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1 O"2 m-tonne-cm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoffhinfall 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(g/cmA3): 
Conversion constant ((kg/mg)(cm%ha)): 

I Area I Kd(vkg) I Conc.(mg/kg) I Area(mile"2) 

I NEb I 3.677E-06 I 6.172E-11 I 

I 
~~~ 

I I 

I I 
I 7.980E-10 
I 

Total 4.754E-05 

Not-: Ss = Adsorbed substance quantity 

.. . Ds = Dissolved substance q u a m  

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 (tonnelyr): 

9.06E-01 

7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1 .%E+05 

3.28E+06 

0.22 
1.45 

100.00 

Ce-137 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (g): 

4.55E-09 

4.12E-09 

Annual adsorbed contaminant quanti (9): 1.43E-07 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 1.76E-14 

Single storm dissolved contaminant quanti  Wi (9): 9.90E-11 

Annual dis. conta. qt (based on sediment yield)(g): 3.44E-09 

Annual dis. conta. at fbased on runoff) (a): 1.63E-09 

000887 



. &+I' 

I "j; ; t 

- -  - -  - - - -  - - -  - - - 

NE ONSITE CHEMICAL: Ce-137 Future Invesbgator DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 1736 ~ 

Subbasin 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+W 
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) 
RainfalVrunoff factor Rr (1W2 m-tonne-crniha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 2.79 

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 

Area I Kd(vkg) I Conc.(mg/kg) [ Area (mileA2) 
NEb 19.04E+031 2.00E-09 I 4.90E42 

Area ss (a) Ds (9) 
NEb 3.677E-06 6.1RE-11 

I I 
Total 3.677E-06 I 6.172E-11 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

~~ ~~ 

Ce-137 in the Runoff: 

ADSORBED: 

Single storm event sediment yield Y(S)e (tonne): 2.57E-01 I Single storm adsorbed contaminant conc. Cs(mg/kg): 2.00E-09 

Annual sediment yield.Y(S)a (tonne/yr): 5.83E+00 

SURFACE WATER RUNOFF: 

Single storm adsorbed contaminant quanti  PXi (g): 5.12E-10 

Annual adsorbed contaminant quant i  (9): 4.66E-08 

DISSOLVED : 

Single storm runoff volume (cf): 1.94E+04 Single storm dissolved contaminant conc.Ce (mgil): 7.66E-15 

4.20E-12 Annual runoff volume (c9: 3.17E+05 Single storm dissolved contaminant quant i  PQi (a): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.81 E-10 

6.88E-11 
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SUBBASIN NE ALL CHEMICAL: SR-90 Future Investigator: DCW 

Area Kd(Ukg) Conc.(mglkg) 
NEa 54.54931 0 
NEb 54.54931 4.81718EQ9 

Date: 6/18/94 17:37 STEP 1 SURFACE WATER MODEL INPUTS: 

Area (mileA2) 
2.29E-01 
4.90E-02 

Subbasin Specific Inputs: 

Subbasin (NE) Specific Results: 

Total subbasin area (rnile"2): 2.78E-01 

SCS curve number: 65.4 

SR-90 in the Runoff: 

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): 

Annual sediment yield Y(S)a (tonnelyr): 7.87E+00 

SURFACE WATER RUNOFF: 

1 .%E+05 
0.31 

1.20E + 01 
2.5 

Single storm adsorbed contaminant quanti  PXi (a): 7.67E-10 

Annual adsorbed contaminant quanti  (8): 2.67E-08 

DISSOLVED : 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnas/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 

U S E :  (Annual Sediment Loading) 
RainfalUrunoff factor Rr (10A2 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): 5.08 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmD): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Area ss (a) Ds (9) 
N Ea 0.000E+W 0.000E+OO 
NEb 8.84OE-06 2.459E-08 

I I 

Total I 8.840E-06 I 2.459E-08 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quanti  *._ I. 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 9.06E-01 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 8.47E-10 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

Single storm dissolved contaminant conc.Ce (mgA): 5.41 E-13 

Single storm dissolved contaminant quanti  PQi (g): 3.05E-09 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1 B6E-07 

5.03E-08 
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NE ONSITE CHEMICAL: SR-90 Future Investgator DCW 

'Annual dis. conta. qt (based on sediment yield)(g): 1.52E-07 

r Annual dis. conta. qt (based on runoff) (9): 2.74E 

I 
Date: 6/18/94 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-I: (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 

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 

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 .OO 
Annual runoff (in): 2.79 

~~ 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk denslty(g/cmD): 
Conversion constant ((kg/mg)(crnWha)): 

0.22 
1.45 

100.00 

Area Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
NEb 5.45E+Ol 4.82E-09 4.90E-02 

I I I I ~~ 

I 
Total 8.840E-06 I 2.459E-08 

Ss = Adsorbed substance quanti  Notes: 
Ds = Dissolved substance quanti  

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: I 
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: 

SR-90 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.80E-09 

Single storm adsorbed contaminant quanti  PXi (9): 1.23E-09 

Annual adsorbed contaminant quanti  (9): 1.12E-07 

DISSOLVED : 

Single storm runoff volume (c9: 1.94E+04 1 Single storm dissolved contaminant conc.Ce (man): 3.05E-12 I 
Annual runoff volume (cf): 3.17E+05 I Single storm dissolved contarninant quanti  Wi (9): 1.67E-09 
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SUBBASIN NE ALL CHEMICAL: TH-232 Future Invesfigator: DCW 

Area Kd(Ukg) Conc.(mglkg) Area (mile"2) 
2.29E-01 N Ea 5800 9.82 

NEb 5800 10.31272124 4.90E-02 
-I 

STEP 1 SURFACE WATER MODEL INPUTS: 

Subbasin Specific Inputs: 

Area I ss (a) 
NEa 8.445E+04 
NEb I 1.909€+04 

Total subbasin area (mile"2): 2.78E-01 
SCS curve number: 65.4 

Ds (e) 
.2.209E+00 
A 993E-01 

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): 

Total 

1 .BE+05 
0.31 

1.20E+01 
2.5 

l.O35E+O!i 2.708E+00 

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) 
RainfalUNnoff factor Rr (1P2 m-tonnecmlhahr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
II 

Annual rainfall (in): 
Annual runoff (in): 

41 .00 
5.08 

Subbasin (NE) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cml): 
Conversion constant ((kg/mg)(cmA2/ha)): 

Ss = Adsorbed substance quanti  
Ds = Dissolved substance quantity 

Notes: 

. ~. - 

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 (tonnw): 7.87E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

Date: 6/18/94 17:37 

0.22 
1.45 

100.00 

TH-232 in the Runoff: 

ADSORBED: 

Single storm adsorbed contarninant conc. Cs(mg/kg): 

Single storm adsorbed contarninant quanti  PXi (9): 

Annual adsorbed contaminant quanti  (9): 

9.92E+00 

8.98E+00 

3.12E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quanti  Wi (9):- 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

5.96E-05 

3.36E-01 

l.l7E+01 

5.54E+00 



1 STEP 1 SURFACE WATER MODEL INPUTS: Date: 611 8/94 17:37 

1 Contaminant Specific Inputs: Subbasin Specific Inputs: 

Total subbasin area (mileA2): 4.90E-02 
SCS cutve number: 59.7 PARTITION EQUATIONS: (Contaminant Concentrations) 

HEC-I: (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 denslty(g/cmD): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.45 

100.00 
1.94E+04 

0.17 
1.00E+00 

2.5 
I Area I KdfUka) I Conc.(ma/ka) I Area Imile'2) 1 
I 4.90E-02 I NEb I 5.80E+03 I 1.04E+01 I 

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 

Area I ss (9) Ds (9) 
NEb 1.909E+04 4.993E-01 

I 

I t Total I 1.909E+04 I 4.993E-01 
I 

USE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (lO"2 m-tonne-cdha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 Not-: Ss = Adsorbed substance quanti 

Ds = Dissolved substance quanti 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: TH-232 in the Runoff: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndyr): 

2.57E-01 

5.83E+00 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 1.04E+01 

Single storm adsorbed contaminant quantity PXi (e): 2.66E+OO 

Annual adsorbed contaminant quant i  (a): 2.42E+02 

DISSOLVED : SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (cf): 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quantity PQi (g): 

6.20E-05 

3.40E-02 

Annual dis. conta. qt (based on sediment yield)(g): 3.08E+00 . . 

Annual dis. conta. qt (based on runoff) (e): 5.56E-01 
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SUBBASIN NE ALL CHEMICAL: U(T0TAL) Future Inveagator DCW 

6118194 1737 STEP 1 SURFACE WATER MODEL INPUTS: Date. 

Area 
NEa 
NEb 

Subbasin Specific Inputs: 

ss (a) h ( g )  - 
2.785E+04 ' 1.903E+01 

3.109E+01 4.550E+04 

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): 

1.99€+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 (1V2 m-tonne-cm/hahr) 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: 
Soil bulk density(a/cmA3): 
Conversion constant ((kg/mg)(cmA2ha)): 

0.22 
1.45 

100.00 

I Area I Kd(Ukg) 1 Conc.(mglkg) I Areaimile"2) 1 

t NEa I222 13.24 I 2.29E-01 
NEb I222 (24.74 I 4.90E-02 

I -  I I I I 

I I I 

I 1 5.012E+Ol Total 7.334E+04 

Notes: Ss = Adsorbed substance quanMy 
Ds = Dissolved substance auanti  

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (NE) Specific Results: U(T0TAL) in the Runoff: 

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 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): 

Single storm adsorbed contaminant quanti  PXi (9): 

Annual adsorbed contaminant quanti  (g): 

7.02E+00 

6.36E+00 

2.21 E+02 

SURFACE WATER RUNOFF: , 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant wnc.Ce (mg/l): 

Single storm dissolved contaminant quanti  PQi (g): 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 

l.lOE-03 

6.22E+00 

2.16E+02 

1.02E+02 

000833 



~ - 
~ - ~- -~ - .. 

NE ONSITE CHEMICAL: u(T0TAL) Future 

Subbasin Specific Inputs: 

.~ . ~._ 

Invesbgator: DCW ~ 

Contaminant Specific Inputs: 

Area Kd(Vkg) Conc.(mg/kg) 
NEb 2.22E+02 2.47E+01 

Total subbasin area (mile"2): 4.90E-02 

SCS curve number: 59.7 

Area (mile*2) 
4.90E-02 

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 
NEb 

1.94E+04 
0.17 

1.00E+00 
2.5 

ss (e) Ds (a) 
4.550E+04 3.109E+01 

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: 

Total 

11.80 
1 .oo 
0.48 
0.04 

0.300 

4.550E+04 3.109E+01 USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1 O"2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

Note: Ss = Adsorbed substance q u a m  

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Ds = Dissolved substance quanti 

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): 

Annual runoff volume (cf): 

0.22 
1.45 

100.00 

~~ 

U(T0TAL) in the Runoff: 

ADSORBED: 

2.47E+01 

6.34E+00 

5.76€+02 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (9): 

Annual adsorbed contaminant quant i  (9): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 3.86E-03 

Single storm dissolved contaminant quant i  PQi (e): 2.11E+00 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

1.92E+02 

3.47E+0 
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SUBBASIN NE ALL CHEMICAL: U-234 Future 

9- 

Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 6l18l94 1 7 9  

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 (c9: 
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 BO 
1 .w 
0.48 
0.01 

0.300 

USE:  (Annual Sediment Loading) 
RainfalVrunoff factor Rr (10A2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

4EC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .W 
Annual runoff (in): 5.08 

Subbasin (NE) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

Area Kd(Vkg) Conc.(mg/kg) Area (mileA2) 
NEa 222.0441 0.000167 2.29E-01 
NEb 222.0441 0.001302635 4.90E-02 

I NEb I 2.39!5E+00 I 1.637E-03 I 

I I 
Total I 3.831 E+00 1 2.618E-03 

Nota: Ss = Adsorbed substance quantity 
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+W 

~~ ~~ 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 1.99E+05 

Annual runoff volume (cf): 3.28E+06 

0.22 
1.45 

100.00 

U-234 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant q u a m  (e): 

3.67E-04 

3.32E-04 

1.15E-02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 

Single storm dissolved contaminant quanti  PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. at (based on runom (a): 

5.76E-08 

3.25E-04 

1.13E-02 

5.35E-03 



STEP 1 SURFACE WATER MODEL INPUTS: r ~~ 

L 
Total subbasin area (mile"2): 4.90E-02 
SCS curve number: 59.7 

6/18/94 1 7 3  , Date: 

Area 
NEb 

Subbasin Specific Inputs: 

Kd(Ukg) Conc.(mg/kg) Area (miIe"2) 
2.22E+02 1.30E-03 4.90E-02 

Total 

HEC-1: (Stormivent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

2.395E+00 1.637E43 

1.945+04 

1.00E+OO 
0.17 

2.5 

MUSE: (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 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (lO"2 m-tonnecmha-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: I 
PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

Area I ss (9) I Ds (a) 
NEb 2.395E+OO I 1.637E-03 

Notes: Ss = Adsorbed substance quanti 
Ds = Dissolved substance quanti 

STEP 1 SURFACE WATER MODEL RESULTS: I 
Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne&): 

2.57E-01 

5.83E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.22 
1.45 

100.00 

U-234 in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contarninant quantity PXi (9): 

Annual adsorbed contaminant quant i  (9): 

1 30E-03 

3.34E-04 

3.03E-02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 2.03E-07 

Single storm dissotved contaminant quantity Wi (e): 1.11E-04 

Annual dis. conta. qt (based on sediment yield)(g): 1.01 E-02 

Annual dis. conta. qt (based on runoff) (9): 

Page 2 
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SUBBASIN NE ALL CHEMICAL: U-235/236 Future Investigator: DCW 

Area I ss (9) 

~ ~ 

STEP 1 SURFACE WATER MODEL INPUTS: 

Ds (a) 

611 8/94 1 7 3  Date: 

Subbasin (NE) Specific Results: 

Subbasin Specific Inputs: 

U-2351236 in the Runoff: 

Total subbasin area (mile*2): 2.78E-01 

SCS curve number: 65.4 

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+W 

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): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantii PXi (g): 

9.09E-02 

8.23E-02 

1 .%E+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/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-tonne-cmhahr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 Runoff/Rainfall 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 ((kglmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

I Area 1 Kd(vkg) I Conc.(mg/kg) I Area (mile"2) 

t NEa I222 10.041f I 2.29E-01 
NEb (222 10.324074074 1 4.90E-02 

I I I 1 -  I 

I NEb I 5.959E+02 I 4.073E-01 I 

I I 
Total 9.492E+02 I 6.487E-01 

Notes: Ss = Adsorbed substance quanti 
Ds = Dissolved substance quanti  

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved Contaminant conc.Ce (mgll): 

Single storm dissolved contaminant quantii PQi (9): 

1.43E45 

8.04E-02 

I Annual dis. conta. qt (based on sediment yield)(g): 2.80E+00 

Annual dis. conta. qt (based on runoff) (9): 1.33E+00 



STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17138 ~ I 
Subbasin Specific Inputs: 

Total subbasin area (mileA2): 4.90E-02 

SCS curve number: 

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 

1.00E+00 
2.5 

MUSLE: (Stonn-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 

USLE: (Annual Sediment Loading) 
RainfalVNnoff factor Rr (1P2 m-tonne-cdha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

Contaminant Specific Inputs: 4 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kglmg)(cmAL2/ha)): 

0.22 
1.45 

100.00 

Area Kd(l/kg) Conc.(mg/kg) Area (mile"2) 
NEb 2.22E+02 3.24E-01 4.90E-02 

Area ss (9) Ds (e) 
NEb 5.959E+02 4.073E-01 

I I 4.073E-01 Total 5.959E+02 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Notes: Ss = Adsorbed substance quant i  
Ds = Dissolved substance quanti 

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): 

Annual runoff volume (cf): 

U-2351236 in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(rng/kg): 

Single storm adsorbed contaminant q u a m  PXi (e): 

Annual adsorbed contaminant quanti (9): 

3.24E-01 

8.31 E42 

7.55E+00 

DISSOLVED : 

Single storm dissolved contaminant conc.(=e (mgil): 5.05E-05 

Single storm dissolved contaminant quantity PQi (g): 2.77E-02 

Annual dis. conta. qt (based on sediment yield)(g): - 

Annual dis. conta. qt (based on runoff) (e): 

2.52E+00 

4.54E-01 

Page 2 
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SUBBASIN NE ALL CHEMICAL: U-238 Future Inveagator: DCW 

Area Kd(Ukg) 
NEa 222 
NEb 222 

STEP 1 SURFACE WATER MODEL INPUTS: 

Conc.(mg/kg) Area (mile”2) 
3.24 2.29E-01 
24.59821429 4.9OE-02 

Date: 6/18/94 17:39 

Total 

Subbasin Specific Inputs: 

Total subbasin area (mile*2): 2.78E-01 
SCS curve number: 65.4 

7.308E+04 I 4.995E+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): 

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 

1 .BE+05 
0.31 

2.5 
1.20E+01 

U-238 in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quanti  PXi (g): 

7.00E+00 

6.34E+00 

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: 

11.80 
1 .oo 
0.48 
0.01 

0.300 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (10*2 mtonnecm/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 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmD): 
Conversion constant ((kglmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Note: Ss = Adsoorbed substance quanti  
Ds = Dissolved substance quanti  

~ ~~ 

SURFACE WATER RUNOFF: 

Annual adsorbed contaminant quanti  (a): 2.20E+02 

DISSOLVED : 

Single storm runoff volume (cf): 1.99E+05 I Single storm dissolved contaminant com.Ce (men): l.10E-03 

Annual runoff volume (cf): 3.28E+06 Single storm dissolved contaminant quantity Wi (a): 6.19E+00 

2.15E+02 

1.02E+02 

-Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 



~~- - ~~ 

CHEMICAL: U-238 
. _ _  - 

Future 
- 

invesbgator DCW 

1 STEP 1 SURFACE WATER MODEL INPUTS: Date: 6/18/94 17:39 

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 

l.ooE+oo 
0.17 

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 steepnesi factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.300 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonne-cmha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

Contaminant Specific Inputs: 1 

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(vkg) Conc.(mg/kg) Area (mileA2) 
NEb 2.22E+02 2.46E+01 4.90E-02 

Area ss (9) Ds (9) 
NEb 4.523E+04 3.092E+01 

I I 
I 3.092E+01 
I 

Total 4.523€+04 

Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

I 
HEC-1 RunofflRainfall Ratio (Annual Runoff) 

Annual rainfall (in): 41 .OO 
Annual runoff (in): 2.79 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (560) Specific Results: U-238 in the Runoff 

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+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 1.94E+04 

Annual runoff volume (cf): 3.17E+05 

ADSORBED: 

2.46E+01 

6.31E+00 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (a): 

Annual adsorbed contaminant quant i  (g): 5.73E+02 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgn): 3.84E-03 

Single storm dissolved contaminant quantity PQi (a): 2.10E+00 

I Annual dis. conta. qt (based on sediment yield)(g): 1.91 E+02 

Annual dis. conta. qt (based on runoff) (a): 3.45E+Ol 
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Attachment F.2.V 

Surface Water Model Outputs 
Current Conditions 



WPA 
-70 

-75 

SbSO 
PDAR 
S&581 
M 2  

1.18E+00 4.02E+OJ 1.20~05 S . O S E - ~ ~  6 . 0 2 ~ ~ 1  aRouTo 
Z.JSE-02 1.32EMZ 1.99E105 6.25E-01 1.47E-02 cp7OCT 

3.13E-03 l.WE101 1.23E105 2.1lE-01 6.61E-04 
OSTA7W57SWPA) 

1.91E-03 2.JSE+00 4 3 4 ~ ~ 4  4 1 0 ~ 4 2  ~ 4 1 ~ -  aRowri 
6.33501 1.27EM4 7.06~105 s.mE-01 5 . 8 ~ ~ 0 1  ~ 7 5  
4.39E-02 5.58E102 4 49E105 4.17E-01 1.8JE-02 OSTA75(575) 
1.WE-03 1.66E101 368E105 2.97E-01 4.74E-04 

TOW v- 
DP.0k.d w d m . d k  

h cm. (m) yn.(gI cons. Ilnmltg) 

U o l m  
Combi*d - ' -  w-.d 

SIB560 1.42E-02 6.86!301 4.43E101 
WPA h -70 4.59E-01 4.15HoJ 2.75E102 
w 7 5  3.13E-03 l.OSE101 1.95E101 
Sb 58o.PDAR. 581 h 582 2.98E-01 1.32EM4 1.93E102 

a R o m  
@TAB0 
aSTAEE(SSOD1) 

-PADDY 
W A V G )  

1.42E-02 NO 14ZE101 NO 
l.lEE*OO NO I .,E101 

-70 2.35E-02 NO 2 =E101 
-75 3.13E-03 YES 3 13E100 YES 

-- ""I 

0 0  
530 

530 

310 
160 
76 0 

30  
1980 
1990 

4060 
34600 

1.91€+3 YES 1.91E40 
6.33E-01 NO 2.62€*02 
4 3sE-02 NO 439f301 
l.WE-03 YES 1.60EMO 

cp(RCU25) 4160 
454 0 QSTAlWR-) 

WR-) 370 0 
378 0 QSTAlOo(R&7) 

WRaP) 376 0 
4060 QSTAlZqRaP) 

T a t d - d w  
-n-Dmq. 
-(dl 111E107 

YES 
NO 
NO 
YES 

~ 

C C  
D D  
E-E 
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C D  20 6 25 2 106EIOJ 116EIo EWE101 
4 59502 2 75E102 D E  7 5  11 3 139 476E+02 521E-01 4UE101 
4 59E102 2 75E102 E-F 0 6  14 10  1 1  204E+02 224E-01 2278101 
4 59E102 2 75E-2 SSOD 492 6 5 l E W  714E+00 262Ho2 

MaX !4 59E102 2 75E102 

M Y m R l V W  

TOTAL 8 25EIOJ 

T a d  UU Cu V u  

A v g  C Q L  n C- R u l  .) GUR lUy) 

A r g  Cone. n UIR (Uy) 

YU. CQL n C . 6 4 .  Ru11 GUR 
yu. Car m 010 IUy) 

5 %E101 

5.54E*00 

384E*02 
403E-1 

ZY)E+OZ 

241E101 

La Sad C m .  h C.R. I010 ImpW 

La Sad Cms. n GUR a C.R. I W g I  

l e d  T a d  y.0 i o u m  
Cra .  yn. -.dh6 DrmPu.dh9 
E.cM L ~ I O I  V . r ( V  

G O  4 @EM4 5 65E-01 2 n9E-01 
D E  2 WE* 2 53E-01 125E.01 
E-F 7 53EW 9 16Em 4 5ZE-02 
SSOD 2 O6E105 2 54E+00 1 25EcOO 

TOTAL , 283E105 3 45E+00 170E*00 



SIlbSao 4.34E404 1.28E-01 2.45E44 I 1.91E-03 2.358*00 

C C  
DD 
E-E 
Max 

-1 439E-02 558E+02 4 4 9 E 6 5  906E-01 3 9 E m  
M 2  16OE-03 I S M 1  3 6 8 E 4 5  435E-01 695Eol 

Vo*.lr T U  v- 
cOlab.rd-Loh0. mrpnad DnMlud w#i#md.dr 

Da cmr (m) MISS@) co~(m&nl 

m560 142E-02 686Ec01 443Ho1 
510570 235E-02 13ZEc02 162Ho2 
-75 313E-03 109Ec01 195Ec01 
sal580 5811582 237E-02 577Ec02 445Ec01 

C D  206 25 2 475Ec01 520E-02 387E+00 
2 28Hol  157E+02 D E  7 5  11 1 13 9 213EOI 234E42 2 0 7 E 4 0  
2 28EM1 157E+02 E-F 0 7  1 6  1 1  1 5  114Ec01 125E-02 1 2 9 E 4 0  
2 35EMl 157Ec02 SSOD 566 327E102 358E-01 194Ec01 
2 35EMl 157Ec02 

TOTAL 4 07Ec02 

@PADDY 
QOMA(AV0) 

u.1 I*nr R n r  uon 

16.0 WRoUn7) 349.0 
558.0 16.0 cISTAlOO(RW27) 

61.0 

57.0 WRardl) 357 0 
78.0 QSTAlZO(Rad3) 384.0 

134.0 

386.0 PmddmrImRlUp. 
T U  V o l u  ol R m d l  

3460.0 mah(ctl 1 .O3Ec07 

Told Ya. P a  vew 

Max. C a r  n P e R m  1 UR 194Ec01 
w c-. n UR I P- R m  1 9 5 E W  . cmr n ty 1 m. L . * l m u w & l  t m E a  
-car=m.L.* 2 02E-01 . E d  Conr n P.R. 1 a m  (-91 1 M E 4 7  

C D  3 51Ea3  
D E  155E403 
E-F 4 32Ec02 
SSOD 9 2 7 E 4 3  

4.27E-02 2.11E-02 
1.88E-02 9.28E-03 
5.25E-03 2.59E-03 
l.13E-01 5.5sE-02 

. sed C- n u.l I C.R. ImwW 13OEIOl I TOTAL I 148E101 1.80E-01 8 86E-02 

CPC KIwlo V-TOTAL wm m s  ISM CRITERIA : l.lOEc01 (W 

SUE60 142E-02 NO 3 B1EW YES Slb580 
510570 1 235E-02 NO 3 84E100 Y E S  1 Y58li 
S*75 313E-03 YES 3 1 3 E W  YES SIB582 

1.91E-03 YES 1.91E100 
4.39E-02 NO 1.94Ec01 
1.60E-03 YES 1.60E40 

YES 
NO 
YES 

I 
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CHEMICAL: UTOTAL W/OSAMPLES CURRENT 

SUBBASIN 560 SUBBASIN WPA SUBBASIN 5m 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+W 1.07E+01 1.11E+01 

ADSORBED: 

1.9SE + 01 Single storm adsorbed Contaminant wnc. Cs(mg/kg): 4.43E+01 4.64E+02 1.62E+02 

Single storm adsorbed contaminant quantity PXi @): 4.15E+02 1.95E+W 7.19E + 02 4.32E + 01 

Annual adsorbed contaminant quantity (g): 1.79E+04 1.48E+04 6.46E+03 7.22E + 02 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (13): 

1.70E + 05 

2.78E+06 

1 .!HE + 05 1.23E + 05 

3.34E+06 2.06E + 06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.42E-02 1.18E+00 2.35E-02 3.13E-03 

1.32E+02 1.09E+01 Single storm dissolved contaminant quanttty PQi (9): 6.86E+01 4.02E+03 

Annual dis. conta. qt (based on sediment yield)(g): 2.97E+03 3.05E+04 1.19E+W 1.82E+02 

Annual dis. conta. qt (based on runoff) (9): 1.12E +03 6.70E + 04 2.22E + 03 1.82E+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+Ol 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 wnc. Cs(mg/kg): 1.34E+01 3.73E+02 7.61E+01 9.47E + 00 

Single storm adsorbed contaminant quantity PXi (9): 6.85E+01 2.96E + 03 6.62E+03 9.06E+01 

Annual adsorbed contaminant quantity (9): 1.07E + 03 9.75E + 03 1.10E + 05 2.34E+03 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf):  

4.34E+04 7.06E+05 4.49E +OS 3.60E+05 

7.13E + 05 1.17E + 07 7.47E+06 6.31 E+06 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 1.91E-03 6.33E-01 4.39E-02 1.60E-03 

Single storm dissolved contaminant quantity PQi (9): 2.35E + 00 1.27E+04 5.58E+02 '1.66E+01 

Annual dis. conta. qt (based on sediment yield)(g): 3.66E+01 4.17E +04 9.29E+W 4.30E+02 

Annual dis. conta. qt (based on runoff) (e): 3.86E+01 2.10E+ 05 9.28E + 03 2.85E+02 
r1- W c 

n--- I 



investigator DCW 

CPC= U-TOTAL W/O SAMPLES 
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 0 

582A 
5828 
AFP 

PAA 
PA8 
PAC 
PAD 
PAE 
PAF 
PAG 
PAH 
PA1 
LSP 

WPAA 
WPA. OU 1 
WPA.OU4 

2.22E+02 
1 .5OE+O1 

2.22E+02 

2.22E+02 
2.22E+02 

2.22E+02 

2.22€+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 

7.50E+01 

1.50E+01 

2.22E+02 

2.22E+02 
3.75E+01 

1.50E+01 
1 .5OE+O1 

1.50E+01 

1.50E+01 

1.50E+01 

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 

8.84E+Ol 
1.1 OE+02 
3.50E+01 
5.89E+02 

1.74E+02 

4.75E+01 

1.43E+01 
5.88E+01 
2.74 E+O 1 

1.35E+01 

1.83E+01 
2.1 7E+02 
4.00E+01 
1.26E+03 

8.59E+00 
9.39E+01 
1.07E+Ol 

1.23E+03 

3.72E+02 

2.64E+02 
1.68E+02 
2.13E+03 
4.47E+01 
2.41 E+01 
1.98E+02 

7.23E+02 

1.25E+02 

1.6 1 E+02 
728 
357 

D e 



SUBBASIN 560 CHEMICAL: u-TOTAL WIO SAMPLE CURRENT Invmgator: DCW 

Subbasin Specific Inputs: 

Total subbasin area (miP2): 3.17E-01 

SCS curve number: 62.6 

Contaminant Specific Inputs: 

PARTITION 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 
!56oa 
56ob 

1.70E + 05 
0.23 

1.20E+01 

Kd(Ukg) Conc.(rng/kg) Area(mje"2) 
2.22E+02 1.35EM1 2.51 E-01 
2.22E+02 1.52E+02 5.60E-02 

Total storm rainfall (in): 2.5 

56oc 
56od 
SWL 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 11.80 

1 .w 
0.43 

Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 

1.50E+01 2.58E+02 4.00E-03 
2.22E-2 1.74E+02 4.00E-03 
7.50E91 2.30E+02 2.00E-03 

Available water capacity: 
Soil bulk density(g/cml): 
Conversion constant ((kg/mg)(cmA2/ha)): 

Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

0; 1 

0.22 
1.45 

lw.w 

Area ss (9) Ds (9) 
!i6oa 1.268E+05 8.665E91 

3.186Ea 2.178E-2 
56oc 3.837E+04 3.881 E-2 

2.619E+04 1.790E+01 

56ob 

5606 

Sediment delivery ratio Sd: 0.25 Notes: Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

USLE: (Annual Sediment Loading) 
RainfalVNnoff factor Rr (1V2 m-tonne-cm/hahr) 303.60 

t SWL I 1 .?24E+04 I 3.488E+01 
Total 5.272E+05 I 7.453E+02 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 3.77 

Concentration from areas 560b, 56Oc, and SWL (ugll) 

Sediment Conc. areas %Ob, 56Oc, and SWL (mglkg) 

60.45 

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 (tonnelyr): 

9.36E+00 

1.01 E+02 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL WK) SAMPLES in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsotbed contaminant quantity PXi (g): 

Annual adsorbed contaminant quantity (0): 

4.43E+01 

4.15E+02 

1.79E+04 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgll): 

Singk storm dissolved contaminant quantity Wi (0): 

1.42E-02 

6.86E91 

Annual dis. conta. qt (based on sediment @d)(g): 

Annual dis. conta. qt (based on Nnoff) (9): 
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2.97E+03 

1.12E+03 



- - - - ~. - 

SU BE AS IN WPA CHEMICAL: U-TOTAL WIO SAMPLE CURRENT Inveagator: DCW 

Area 
WPAa 

WPAOul 
WPAOu4 

Total 

STEP 1 SURFACE WATER MODEL INPUTS: I 

ss (9) Ds (9) 
1.785E+05 1.195E+O2 
1.020E+06 1.263E+04 
8.110E+04 1.005E+03 

1.376E+04 1.279E+06 

Date: %!6/94 14:28 

Total subbasin area (mile"2): 7.20E-02 

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): 

1.20E+05 
0.73 

2.70E + 01 
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 .oo 
0.48 
0.04 

0.280 

U S E :  (Annual Sediment Loading) 
RainfalUrunoff factor Rr (10A2 m-tonne-cWha-hr) 303.60 
Sediment delivery ratio Sd: 0.29 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 11.97 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capaaty: 
Soil bulk density(g/cml): 
Conversion constant ((kg/mg)(cm"tlha)): 

0.22 
1.48 

100.00 

Notes: 
Ss = Adsorbed substance quantity 
Ds = 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 (tonnew): 

4.21E+00 

9.11E+00 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL WK) SAMPLES in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(m@kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contarninant quantity (9): 

4.64E+02 

l.%E+03 

1.48E+04 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (men): 1.18E+00 

Single storm dissolved contaminant quanthy PQi (9): 4.ME+03 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dii. conta. ql (based on runoff) (9): 
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3.05E+04 

6.70E+04 
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SUBBASIN 570 CHEMICAL: U-TOTAL WIO SAMPLE CURRENT Invesbgator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14:28 

Area 
57oa 
570b 
57oc 
57od 
57oe 

Total 

Subbasin Specific Inputs: 

ss (9) Ds (9) 
1.765E+05 1.196E92 
6.828E+04 4.625E+01 
4.819E+03 3.264E+00 

2.608E+02 3.850E+05 
3.434E+04 2.326E+01 

6.690E+05 4.532E+02 

Total subbasin area (miW2): 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): 

1.99E + 05 
0.73 

3.00E+ 01 
2.5 

MUSLE: (Storm-Event Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibilty factor K (tonnedhalRr): 
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) 
RainfalVrunoff factor Rr (lO"2 m-tonne-cmhahr) 303.60 
Sediment delivery ratio Sd: 0.27 

HEC-1 RunoffIRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 11.97 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cm*3): 
Conversion constant ((kglmg)(cmA2ha)): 

Notes: 
Ss = Adsorbed substance quantity 
Ds = Dissolved substance q u a m  

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 (tonnw): 1.07E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

0.20 
1.33 

100.00 

I 57oa 12.22E+02l 8.84E+ol I 580E-02 I 

J 
1.90E-02 5706 2.22E92 5.89EW 

57oe 2.22E+02 4.75E-1 2.10E-02 

U-TOTAL WIO SAMPLES in the Runoff 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mgkg): 

Single storm adsorbed contaminant quantity PXi (0): 

Annual adsorbed contaminant quantity (0): 

1.62E+02 

7.19E+02 

6.46E+03 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgil): 

Single storm dmolved contaminant quantity Wi (0): 

Annual dis. conta. qt (baaed on sediment yicld)(g): 

Annual dis. conta. qt (based on runoff) (9): 

2.35E-02 

1.32E42 

1.19E- 

2.22E+03 



SUBBASIN 575 CHEMICAL: U-TOTAL WIO SAMPLE CURRENT Investigator DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14:28 

C 
Total subbasin area (mileA2): 1.20E-01 
SCS CUM number: 69.82 

I Subbasin Specific Inputs: 

A m  
575a 
575b 

ss (9) Ds (a) 
4.644E+04 3.230E+01 
1.656E+04 l.l52E+Ol 

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): 

1.23E+ 05 
0.45 

1.60E + 01 
2.5 

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: 

I 

11.80 
1.00 
0.52 
0.04 

0.180 

USE: (Annual Sediment Loading) 
RainfalUNnoff factor Rr (1 0*2 m-tonnecrrdha-hr) 
Sediment delivery ratio Sd: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kglmg)(cmA2/ha)): 

Area I Kd(vkg) I Conc.(mg/kg) I Area(mile"2) ] 
9.20E-02 57% 12.22E+021 1 . 4 3 E 9 1  I 

575b 12.22E+O21 5.88E+Ol I 8.00E-03 
S F  I 1.77E+ozI 2.74E+01 r 2.00E-02 I 

Notes: 
Ss = Adsorbed substance quantity 
Ds = Dissolved substance quant i  

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 7.38 

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 (tonnew): 

2.22E+00 

1.1  1 E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c0: 

Annual runoff volume (cf): 

0.21 
1.36 

100.00 

t ~ ~ _ _  
SF ! 1.929E+04 I 1.682E+01 

I Total 8.228E+04 I 6.064E+Ol 
I I 

U-TOTAL WIO SAMPLES in the Runoff 

~ 

ADSORBED: 

1.95E+01 

4.32E+01 

7.22E+02 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant q u a m  PXi (a): 

Annual adsorbed contaminant quantity (a): 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 3.13E-03 

1.09E+01 Single storm d issow contaminant q u a m  PQi (9): 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (9): 

Page 8 
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SUBBASIN 580 CHEMICAL: U-TOTAL WIO SAMPLE CURRENT Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14:28 

Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (miW2): 3.60E-02 

SCS curve number: 71.95 PARTITION EQUATIONS: (Contaminant Concentrations) 

4.34E + 04 
0.52 

6.WE+W 
2.5 

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): 

MUSE: (Storm-Event Sediment Loading) 
Conversion constant : 11 .a0 
Erosion control practice factor P: 1 .oo 
Soil erodibility factor K (tonne/hdRr): 0.56 
Cover factor C: 0.04 
Product of slope length factor and 
slope steepness factor LS: 1.200 

Available water capacity: 
Soil bulk densrty(g/cmA3): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.20 
1.36 

100.00 

l r  

Area Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
58oa 2.22E+02 1.35E+01 3.60E-02 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 mtonne-cmha-hr) 303.60 

I Total I 1.704E+04 I 1.129E+01 

Sediment delivery ratio Sd: 0.29 I Notes: 
Ss = Adsorbed substance quantity 
Ds = Dishohred substance q u a m  

4EC-1 Runoffhinfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 0.53 

STEP 1 SURFACE WATER MODEL RESULTS: 

jubbasin (580) Specific Results: 

iEDlMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonne/yr): 

5.10E+OO 

2.26E+01 

URFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL W/O SAMPLES in the Runoff: 

ABSORBED 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (e): 

1.34E+01 

6.85E+01 

1.07E+03 

DISSOLVED : 

Single storm dtsolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quant i  Wi (9): 

1.91 E-03 

2.35Em 

Annual dis. conta. qt (based on sediment yield)(g): 3.66E+01 

Annual dis. conta. qt (based on runoff) (9): 

Page 9 
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- -~ - -  - - .  -~ 

SUBBASIN PDAR CHEMICAL: U-TOTAL WIO SAMPL CURRENT Invesbgator: DCW 

Concentration excluding area PA1 (ugll) 

STEP 1 SURFACE WATER MODEL INPUTS: 

OO(dS13 

Subbasin Specific Inputs: 

Annual dis. conta. qt (based on dimsfit yield)@): 4.17EW 

2.10E*05 Annual dis. conta. qt (based on runoff) (a): 

Date: y26/94 1428 

Contaminant Specific Inputs: 
I 

Total subbasin area (mile*2): 2.44E-01 I 
SCS curve number: 86.2 

HEC-1: (Storm.Event 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: (Stonn€vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of dope length factor and 
slope steepness factor LS: 

1 1.80 
0.50 
0.48 
0.04 

0.135 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1 O"2 m-tonnecmlha-hr): 303.60 
Sediment delivery ratio Sd: 0.45 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(glcrn"3): 
Conversion constant ((kglmg)(cmA2/ha)): 

0.22 
1.40 

100.00 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 
Annual runoff (in): 

41 .OO 
20.66 7.32E+02 

~~~~ ~~~~~ 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (PDAR) Specific Results: U-TOTAL WIO SAMPLES in the Runoft 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 7.92E+OO 

Annual sediment yield Y(S)a (tonndyr): 1.17E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (d): 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 3.73E+02 

Single storm adsorbed contaminant quantity PW (9): 

Annual adsorbed contaminant quantity (g): 

2.96E+03 

9.75E+03 

DISSOLVED : 

6.33E-01 

1.27E+04 

Single storm dissolved contaminant conc.Ce (mgll): 

Single storm dissohd contaminant'quantity Wi @): 

; ,k.. 1. 



SUBBASIN 581 

Subbasin Specific Inputs: 

~~ 

CHEMICAL: U-TOTAL WIO SAMPLE CURRENT 

Contaminant Specific Inputs: 

Invesbgator: DCW 

Total subbasin area (miW2): 4.56E-01 

SCS curve number: 69.43 PARTITION EQUATIONS: (Contaminant Concentrations) 

581 a 
581 b 
581c 

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 I 

2.258E95 1.581 E+O2 
8.212E95 5.74!3E+O2 
4.442E+04 3.110E+01 

4.49E + 05 
0.43 

4.80E+01 

_ _  
581d 2.396E95 

Total 1.331 E+06 

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: 

~ 

2.482E+03 

3.246E+03 - 

11.80 
1 .oo 
0.48 
0.04 

2.000 

4EC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 7.05 

JSLE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1012 m-tonne-cmlhahr) 303.60 
sediment delivery ratio Sd: 0.23 

Concentration from areas Sib, 581c, and 581d (ugA) 143.22 

21 7 Sediment Conc. areas m b ,  56Oc, and SWL (mgkg) 

Available water capacity: 
Soil bulk density(glcmA3): 
Conversion constant ((kg/mg)(cmA2h)): 

0.23 
1.48 

1w.w 

3.23E-01 
9.90E-02 
2.90E-02 
5.00E43 

_ - .  Notes: ss = Adsoorbed substance quantity 
Ds = Disadved substance quantity -- 

STEP 1 SURFACE WATER MODEL RESULTS: 

iubbasin (581) Specific Results: 

iEDlMENT 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 

~ 

iURFACE 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(mg/kg): 

Single storm adsorbed contaminant quantity PXi (a): 

Annual adsorbed contaminant quantity (9): 

7.61 E+Ol 

6.62E+03 

1.10E+05 

~ ~~ ~ ~~ ~~ ~~ 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 4.39E-02 

Single storm dissolved contaminant quantity Wi (8): 5.58E+O2 

Annual dis. conta. qt (based on sediment yield)(g): 9.29E+03 

Annual dis. conta. at fbased on runom fa): 9.28E+03 
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SUBBASIN 582 CHEMICAL: U-TOTAL WIO SAMPLE CURRENT Investigator: DCW 

a STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14: 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 4.87E-01 
SCS curve number: 66.53 

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): 

3.68E+05 
0.34 

3.WE + 01 
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 .oo 
0.48 
0.04 

0.320 

USE:  (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1 OA2 m-tonneedha-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 

Subbasin (682) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capaclty: 
Soil bulk dens~ty(g/cmQ): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.22 
1.41 

100.00 

Conc. m k Area (mile"2) 
2.22E+02 8.59E+W 4.79E-01 
2.22E+02 9.39E+01 5.00E-03 
3.75E91 1.07E+01 3.00E-03 

1 S O 1  E+OS 1.055E92 
1.713E94 
1.167E93 

Total 1 . W E 9 5  

Notes: Ss = Adsorbed substance quantity 
Ds = Dissotved substance quanbty 

:oncentration from areas 582b, and AFP (ug/l) 

13.42 

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 (tonnelyr): 

9.56E90 

5.19E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 

Annual runoff volume (cf): 

3.68E+05 

6.31 E+06 

U-TOTAL WIO SAMPLES in the Runoft 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quant i  PXi (a): 

Annual adsorbed contaminant quanbty (9): 

9.47E+00 

9.06E+01 

2.34E+03 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mg/l): 

Single storm dissolved contaminant quamy PQi (9): 

1.60E-03 

1.66E+01 

Annual dis. wnta. qt (based on sediment yleld)(g): 4.3OE+@ 

Annual dis. conta. qt (based on runoff) (g): 2.85E92 
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c. P a  W W M4.h - Dh.ha Dh.dnd l o u l V 0 . n r  Dlpa Cons.brt0 
con. ~md) Y a * P l  o( R u d l  Fmat  -(md) 

%M€4 142E-02 6 8 6 5 0 1  170E105 2WE-01 ZESEOJ 

WPA 118E100 4OZEM3 lZOEQS 509E-01 602E-01 
W 7 0  ZJSE-02 1 u E 4 2  199E*05 625E-01 147E42 

-75 3 13E-03 109EM1 123E105 211E-01 661E-04 

wsbo 
WPA & a0570 
-75 
Sib sBo.PDAR. 581 582 

awbl o*dlrp- oashno. 
(&I (&I 

9ROUTO 0 0  WRordnl 4160 

Q S T A W W A )  
-7KT 530 O S T A 1 3 0 ( R e )  4540 

530 

4.YE101 4.40E-02 6.41E-05 
7.06E105 9.28E-01 8.uIE-01 
4.49- 4.17E-01 1.83E-02 
3 . 6 8 E a  2.97E-01 4.74E-M 

TOW V- - -a V a L m  - 
ob. Cons. lmdl -(PI cons.(mmat 

1.4ZE-02 6.86501 4.43501 
4.59E-01 4.15€+03 2.75Ha2 
3.13E-03 1.09501 1.95501 
4.25E-01 1 . B B W  2.76Ho2 

31.0 
16.0 
76.0 

3.0 
196.0 
199.0 

106.0 
3460.0 

OROUT1 

QSTA7X575) 
93575 

OROUTZ 
w=m 
~ A E E ( s s o D 1 )  

WbDDV 
QCU*(AVO) 

252 
11.3 

E-F 1.4 
SSOO 

1.06Ba3 1.16Hoo 8.oBEMl 
13.9 4.76HQz S.ZlE-01 4.UEM1 
1.0 1.1 2.66Ho2 2.9lE-01 Z.95EMl 

49.2 9.- 1.ozHol 3.73Em 

TOTAL l.llE* 

1U.I y.u L m  C r v r  

5.55E.01 2.79E-01 
2.53E-01 1.2SE-01 
1.16E-01 5.70Ern 
3.61500 1.78- 

C K  S C R E W  U-TOTAL W-LES RISK CRllIRI4 ! 1.1OEIOl 

St660 1.42E-02 NO 1.42EM1 NO 
WPA l.l8E*oo NO 7 . ~ 7 ~ ~ 1  
-70 I 2.35E-02 NO 2.UEMl 
-75 3.13E-03 M S  3.13E100 YES slpyu 

1.91E-03 YES 1.91t300 
9.14Ml NO 3.73Ec02 
4.J9Em NO 4.39501 
i.mE-03 YES 1 . 6 0 ~ ~ )  

YES 
NO 
NO 
YES 
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SCMBO 191E-03 235- 4 3 4 E # 4  128E-01 Z o E o l  

SlDSBl 439E42 5 5 8 5 0 2  449- 906E-01 398692 
-2 lWE-03 166f+Ol  3 6 8 5 0 5  435E-01 695E-04 

V0.l. rou v a r  
ceu&led-- - --.b 

Dlr tar lllwl) yp.m Carlmpml 

-560 1 4 z E m  6 8 6 W 1  4 U W l  
516570 Z35E42 132E102 162- 
-75 313E-03 109E+01 1 9 5 W l  
sle580 5 a l & u u  237E-02 577E102 445Ho1  

2.70E+Oa 
2.71E-01 

4.27E-02 2.11E-02 
l.BBE42 9.28E-03 
5.25E-03 259E-m 
1.13E-01 5.56E-02 

DL sad Conr n OY .L C.R. I r n g I  1.30E+O1 I TOTAL I 1.48EIOI 1 M E 4 1  8.86E-02 

142E-02 NO 3 & E a  YES 

YES 
-70 235E-02 NO 3.&E#O - I  -75 313E-03 YES 3 l 3 E a  

1.91E-03 YES 1.91EIQ) 
4.39E42 NO 1 . 0 1 W l  
1.WE-03 YES l.WEc00 

YES 
NO 
YES 
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CHEMICAL UTOTAL W/SAMPLES CURRENT 

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+W 

1.01 E+02 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 4.43E+01 

Single storm adsorbed contaminant quantity PX (g): 4.15E+02 

Annual adsorbed contaminant quantity (9): 1.79E+04 

SURFACE WATER RUNOR: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

DISSOLVED : 

Single storm dissolved contaminant conc.C.3 (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): 

1.42E-02 

6.86E+01 

2.97E+03 

1.12E + 03 

4.21 E+ 00 

9.1 1 E+ 00 

1.MEt05 

2.00E+06 

l.l8E+00 

4.02E + 03 

3.05E+04 

6.70E+04 

4.44E + 00 

1.07E+01 

1.62E+02 

7.19E +02 

6.46E+03 

2.35E-02 

1.32E+02 

1.19E+03 

2.22E + 03 

2.22E + 00 

l . l lE+Ol 

1.23E+05 

2.06E + 06 

3.13E.03 . " '  

1.09E+01 

1.82E+ 02 

1.82E+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+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): 1.34E+01 5.58E+02 7.61 E+01 9.47E+ 00 

9.06E+01 Single storm adsorbed contaminant quantity PXi (9): 6.85E+01 4.42E+03 6.62E + 03 

Annual adsorbed contaminant quantity (g): 1.07E + 03 1.46E+04 l.lOE+05 2.34E+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 : 

Single storm dissolved contaminant conc.C.3 (mg/l): 1.91E-03 9.14E-01 4.39Ee 1.60E.03 

Single storm dissolved contaminant quanWy PQi @): 2.35E+00 1.83E+04 5.58E+02 1.66E+01 

Annual dis. conta. qt (based on sediment yield)@): 3.66E+01 6.02E + 04 9.29E+03 4.30E t 02 

Annual dis. conta. qt (based on runoff) (g): 

e 
3.03E + 05 9.28E+03 , -. - 2.gsEtd2 3.86E + 01 

- -  



investigator DCW 

CPC= U-TOTAL WEAMPLES 
Risk Criteria (ug/l) 11 

comment 
AREA Kd Concentration CURRENT 

560A 2.22E+02 1.35E+01 
560B 2.22E+02 1.52E+02 
560C 1.50E+Ol 2.58E+02 
SWL 7.50E+Ol 2.30E+02 
560D 2.22E+02 1.74E+02 
570A 2.22E+02 8.84E+01 
5708 2.22E+02 1.1 OE+02 
570C 2.22E+02 3.50E+Ol 
570D 2.22E+02 5.89E+02 
570E 2.22E+02 4.75E+01 

(I/Kg) (mg/kg) 

575A 2.22E+02 1.43E+Ol 
5758 2.22E+02 5.88E+01 
SF 1.77E+02 2.74E+01 

580A 2.22E+02 1.35E+01 

581 A 2.22E+02 1.83E+Ol 
581 B 2.22E+02 2.17E+02 
581 C 2.22E+02 4.00E+Ol 
581 D 1.50E+01 1.26E+03 

582A 2.22E+02 8.59E+00 
582B 2.22E+02 9.39E+Ol 
AFP 3.75E+Ol 1.07E+Ol 

PAA 
PAB 
PAC 
PAD 
PA€ 
PAF 
PAG 
PAH 
PA1 
LSP 

1.23E+03 
7.23E+02 
2.92E+02 

1.58E+03 
1.68E+02 
3.95E+03 
5.18E+01 
2.41 E+01 
1.98E+02 

1.92E+02 

WPAA 2.22E+02 1.61 E+02 
WPA.OU1 1.20E+01 728 
WPA.OU4 1.20E+Ol 357 
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SUBBASIN 560 CHEMICAL: U-TOTAL WlSAMPLES CURRENT Investigator: DCW 

~~ 

Area 

!imb 
56oc 

!j6od 
SWL 
Total 

. STEP 1 SURFACE WATER MODEL INPUTS: 

~ 

ss (9) Ds(g) , 

8.665E+01 1.268E- 
3.186E+05 2.178E+02 
3.837E+04 3.881 E+02 
2.619E+04 1.790E+01 
1.724E+04 3.488E+01 
5.272E+05 7 453E+02 

Date: 5/26194 1434 

Subbasin (560) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment Veld Y(S)e (tonne): 

Annual sediment yeld Y(S)a (tonne/yr): 

9.36E+00 

1.01 E+02 

SURFACE WATER RUNOFF: 

Subbesin Specific Inputs: 

U-TOTAL WlSAMPLES in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mgkg): 

Single storm adsorbed contaminant quam PXi (g): 

Annual adsorbed contaminant quantity (g): 

4.43E+01 

4.15E+02 

1.79E+04 

OISSOLMD : 

Total subbasin area (mild2): 3.1 7E-01 
SCS curve number: 62.6 

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): 

1.70E + 05 
0.23 

1.20E + 01 
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 .EO 
1.00 
0.43 
0.04 

0.900 

U S E :  (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonnecm/ha-hr) 303.60 
Sediment delivery ratio Sd: 0.25 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .00 
Annual runoff (in): 3.77 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cm*3): 
Conversion constant ((kgfmg)(cmA2/ha)): 

0.22 
1.45 

100.00 

Notes: ss =Adsorbed sumance quantity 
D s = w  substance quantity 

Zncentration from areas %Ob, 56Oc, and SWL (ugA) 60.45 

iediment Conc. areas %Ob. 56Oc. and SWL (mgkg) 162 

Single storm runoff volume (cf): 1.70E+05 Single storm dissolved contaminant conc.Ce (mfl): 1.42E42 

6.86E+0l Annual runoff volume (cn: Single storm d- contaminant quantity Wi (e): 



SUBBASIN WPA CHEMICAL: U-TOTAL WlSAMPES CURRENT Invelgator: DCW 

STEP i SURFACE WATER MODEL INPUTS: Date: 5/26/94 14% 

Area 
WPAa 

WPAOul 
WPAOu4 

Subbasin Specific Inputs: 

Kd(vkg) Conc.(mg/kg) Area (mileA2) 
2.90E-02 2.22E+O2 1.61 E+02 

1.20E-1 7.28E+02 3.70E-02 
1.20E+01 3.57E+O2 6.00E43 

Total subbasin area (mileA2): 7.20E-02 
SCS curve number: 76.85 

WPAOUl 
WPAou4 

Total 

HEC-1: (Stonn4vent Runoff) 
Volume of storm runoff Vr (c9: 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1.020E+06 1.263E+04 
8.1 10E+04 1.005E+03 

1.279E+06 1.376E+04 

1.20E+05 
0.73 

2.70E +01 
2.5 

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+OO 

9.11E+OO 

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: 

U-TOTAL WISAMPLES in the Runoff: 

ADSORBED: 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant quantity PXi (g): 

4.64E+02 

1.95E+03 

11.80 
1 .oo 
0.48 
0.04 

0.280 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1P2 m-tonne-crdha-hr) 303.60 
Sediment delivery ratio Sd: 0.29 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 11.97 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmb): 
Conversion constant ((kglmg)(cmA2/ha)): 

0.22 
1.48 

100.00 

Not-: 
Ss = Adsorbed substance quantity 
Ds = Dissolved substance quantity 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

Annual adsorbed contaminant quantity (a): 1.48E+04 

DISSOLVED : 

Single storm dissolved contaminant conc.Ce (mgA): 

Single storm dissolved contaminant quantity Wi (9): 

1.18E- 

4.02E+03 

Annual dis. conta. qt (based on sediment yleld)(g): 

Annual dis. conta. qt (based on runoff) (9): 

3.05E+04 

6.70E+04 

000921 
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SUBBASIN 570 CHEMICAL: U-TOTAL WISAMPLES CURRENT Invesbgator: DCW 

57ob 6.828E+04 4.625E-1 
57oc 4.819E+03 3.264E40 
5706 3.850E+05 2.608E-2 
57oe 3.434E+04 2.326E-1 

STEP 1 SURFACE WATER MODEL INPUTS: Date: y26i94 1434 

Subbasin Specific Inputs: 

Total subbasin area (mile"2): 1.20E-01 
SCS curve number: 76.7 

HEC-1: (Stonn-Event Runotf) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 

1 . B E  +05 
0.73 

3.00E+01 
2.5 

MUSE: (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 .00 
0.53 
0.04 

0.190 

~ ~ ~ ~ ~~~ 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (10*2 m-tonne-crdha-hr) 303.60 
Sediment delNgr ratio Sd: 0.27 

HEC-1 RunofflRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 11.97 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmA3): 
Conversion constant ((kglmg)(cmWha)): 

Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
2.22E+02 8.84E+01 5.80E42 
2.22E+02 l.lOE+02 1 BOE-02 
2.22E+02 3.50E+01 4.00E-03 
2.22E92 5.89E+02 1 .WE42 

57oe 2.22E+02 4.75E+01 2.10E-02 

I I 
Total 6.690E+05 I 4.532E92 

Notes: 
Ss = Adsorbed substance quantity 
Ds = Dissolved wbstance quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin ( n o )  Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

4.44E+W 

1.07E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

1 .WE95 

3.34E+06 

0.20 
1.33 

100.00 

U-TOTAL WISAMPLES in the Runoff: 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mgikg): 

Single storm adsorbed contaminant quantity PXi (0): 

Annual adsorbed contaminant quantity (0): 

1 . 6 2 E e  

7.19E+02 

6.46E+03 

DISSOLVED : 

Single storm d- contaminant conc.Ce (m): 2.35E-02 

Single storm dissdved contaminant quantity Wi (0): 1.32E92 

Annual dis. conta. qt (based on sediment yleld)(g): 1.19E+W 

Annual dm. conta. at (based on fa): 2.22E+03 . .  I .-, 
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SUBBASIN 575 CHEMICAL: U-TOTAL WlSAMPLES CURRENT Investigator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5/26/94 14% 4 
Subbasin Specific Inputs: Contaminant Specific Inputs: 

Total subbasin area (mile2): 1.20E-01 

SCS curve number: 69.82 PARTITION EQUATIONS: (Contaminant Concentrations) 

HEC-1: (Stormbvent Runoff) 

Total storm runoff Qr (in): 0.45 
Peak flow rate qp (cfs): 1.60E t 01 
Total storm rainfall (in): 2.5 

Volume of storm runoff Vr (cf): 1.23E+05 

MUSE: (Stormbvent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibilty factor K (tonneslhalRr): 
Cover factor C: 
Product of slope length factor and 
slope steepness factor LS: 

11 .a0 
1 .00 
0.52 
0.04 

0.180 

USE: (Annual Sediment Loading) 
RainfalUrunoff factor Rr (1W2 m-tonnecmha-hr) 303.60 
Sediment d e l i  ratio Sd: 0.30 

HEC-1 Runoffhinfall Ratio (Annual Runoff) 
Annual rainfal!(in): 41 .OO 
Annual runoff (in): 7.38 

Available water capacity: 
Soil bulk denslty(g/cmA3): 
Conversion constant ((kglmg)(cmA2/ha)): 

0.21 
1.36 

100.00 

Area Kd(Vkg) Conc.(mg/kg) Area (mile"2) 
575a 2.22E+02 1.43E+01 9.20E-02 
575b 2.22E+02 5.88E+01 8.00E-03 
SF 1.77E+02 I 2.74E+01 2.00E-02 

Area ss (a) Ds (e) 
57% 4.644E+04 
575b 1.656E+04 

3.230E+01 
l.l52E+01 

SF 1.929E+04 1.682E+01 

I I Total I 8.228E+04 I 6.064E+01 
I 

Notes: 
Ss = Adsorbed substance quantity 
0s = Dissolved substance quanbty 

STEP 1 SURFACE WATER MODEL RESULTS: 

Bubbasin ( 9 5 )  Specific Results: 

BEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonnw): 

2.22E+OO 

l.l lE+Ol 

SURFACE WATER RUNOFF: 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

U-TOTAL WlSAMPLES in the Runoff: 

ADSORBED 

1.9!5E+01 

4.32E+01 

7.22E+02 

Single storm adsorbed contaminant conc. Cs(mg/kg): 

Single storm adsorbed contaminant q u a m  PXi (a): 

Annual adsorbed contaminant quantity (e): 

DISSOLVED : 

Single storm dissolved contarninant conc.(=e (mg/l): 3.13E43 

Single storm dissolved contaminant q u a m  Pal (a): l.O9E+01 

Annual dis. conta. qt (based on sediment yield)(g): 1.82E+02 

Annual dis. conta. qt (based on runoff) (a): 1.82E+02 
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Subbasin Specific Inputs: 

Total subbasin area (mile"2): 3.60E-02 

SCS curve number: 71.95 

Investigator: DCW SUBBASIN 580 CHEMICAL: U-TOTAL WEAMPLES CURRENT 

Contaminant Specific Input.: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Area 
58oa 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (~9: 
Total storm runoff Qr (in): 
Peak flow rate qp (cfs): 
Total storm rainfall (in): 2.5 

Kd(vkg) Conc.(mgikg) Area (mile*2) 
2.22E+02 1.35E+01 3.60E-02 

4.34E + 04 
0.52 

6.00E+00 

Total 

MUSE: (Storm-Event Sediment Loading) 
conversion constant : 11.80 
Erosion contml practice factor P: 1 .00 
Soil erodibility factor K (tonne/ha/Rr): 056 
Cover factor C: 0.04 
Product of dope length factor and 
slope steepness factor LS: 1.200 

USLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1P2 m-tonnecm/hahr) 303.60 
Sediment d e l i  ratio Sd: 0.29 

I 

1.129E91 1.704E- I 

HEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 8.53 

Availawe water capacity: 
Soil bulk den~ily(g/cmQ): 
Conversion constant ((kg/mg)(cmA2/ha)): 

0.20 
1.36 

100.00 

Not=: 
Ss = Adsorbed wkstance quantity 
Ds = Dicsdved wbstame quantity 

STEP 1 SURFACE WATER MODEL RESULTS: 

Subbasin (580) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 5.10E+W 

Annual sediment yield Y(S)a (tonnelyr): 2.26E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (c9: 4.34E+04 

Annual runoff volume (co: 7.13E+05 

U-TOTAL WISAMPES in the Runoff: 

ABSORBED 

Single storm odsorbed contaminant conc. Cs(m@kg): 

Single storm adsorbed contaminant quantity PXi (g): 

Annual adsorbed contammant quantity (g): 

1 .34E+01 

6.85E+01 

1.07E- 

~ 

DISSOLVED : 

Single storm d-lved contaminant conc.Ce (mgn): 1.91 E03 

Single storm digsolved contaminant quantity Wi (9): 2.35E+00 

Annual dis. conta. qt (based on sediment yield)(g): 

Annual die. conta. qt (based on nmoff) (g): 
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SUBBASIN PDAR CHEMICAL: U-TOTAL WKAMPES CURRENT 

~~ ~ 

PAC 
PAd 
PAe 

Investgatw DCW 

1.467E- 1.536EiF 
5.761 E+02 5.499E+04 

1.250E+06 1.309E+04 

STEP 1 SURFACE WATER MODEL INPUTS: Data: y26/94 14:34 

PA1 
PA9 
PAh 

~ 

Subbarin Specific Inputs: 

Total subbasan atma (mile"2): 2.44E-01 
SCS c u m  number: 86.2 

9.748E- 6.900EMl 
1.289EG 9.125EW 

1.049EM2 1.482E+05 

HEC-1: (Stormlvent Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow fate qp (cfs): 
Total storm rainfall (in): 

7.06E+05 
1.26 

1.80€+02 
2.5 

MUSE: (Stonn4Evmt Sediment Loading) 
Conversion constant : 
E d o n  conbol practice factor P: 
Soil erodibility factor K (tonneJhalRr): 
Cover factor C: 
Product of dope length factor and 
slope steepness factor LS: 

11.80 
0.50 
0.48 
0.04 

0.135 

U S E :  (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1 (r2 m-tonne-mdha-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 

Subbasin (PDAR) Specific Results: 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available water capadty: 
Soil bulk density(glcm*3): 
Conversion constant (Wmg)(crn*Zha)): 

0.22 
1.40 

100.00 

I PAb I 1 W E + m  I l.llbE+IM I 

bncentration excluding area PA1 (ug/l) 

1.06E+W 

STEP 1 SURFACE WATER MODEL RESULTS: 

SEDIMENT IN THE RUNOFF: 

Single storm went sediment yield Y(S)e (tonne): 

Annual sediment yield Y(S)a (tonndyr): 

7.92E+00 

1.17E+01 

SURFACE WATER RUNOFF: 

Single storm runoff volume (ct): 7.06E+05 

Annual funoff volume (ct): 1.17EM7 

U-TOTAL WISAMPLES in the Runoff: 

______ 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mglkg): 

Single storm adsorbed contaminant quantity Pxi @): 

Annual adsorbed contaminant quantity @): 

5.58E+M 

4.42Em 

1.46E+04 

DISSOLVED : 

Single storm dissolved contammpnt ' conc.Ce (mgll): 9.14E-01 

Single storm dissolvsd contaminmt quantity Wi @): 1.83E+OP 

Annual dis. conta. qt (based on sodime& yidd)@): 6.02E+04 

Annual dis. anta. qt (basmd on ~ n o n )  (g): 3.03E+C6 



SUBBASIN 581 CHEMICAL: U-TOTAL WISAMPLES CURRENT Inveagator: DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5126/94 1434 

Subbasin Specific Inputs: 

Total subbastn area (mi132): 4.56E-01 
SCS curve number: 69.43 

HEC-1: (Storm4vent Runoff) 
Volume of storm runoff Vr (cf): 4.49€+05 
Total storm runoff Qr (in): 0.43 
Peak flow rate qp (cfs): 4.80E+01 
Total storm rainfall (in): 2.5 

MUSLE: (Stonn4vent Sediment Loading) 
Conversion constant : 
Erosion control practice factor P: 
Soil erodibility factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of sbpe length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

2.000 

JSLE: (Annual Sediment Loading) 
RainfalVrunoff factor Rr (1W2 m-tonne-cm/ha-hr) 303.60 
Sediment delnery ratio Sd: 0.23 

IEC-1 RunoffRainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41.00 
Annual runoff (in): 7.05 

iubbasin (581) Specific Results: 

Contaminant Specific Inputs: 

PARllllON EQUATIONS: (Contaminant Concentrations) 

Available water capacity: 
Soil bulk density(g/cmD): 
Conversion constant ((kg/mg)(cmWha)): 

0.23 
1.48 

100.00 

1.581E92 

3.1 lOE+Ol 

t Total 1.331E+06 I 3.246E- 
I I 

Notea: ss = Adsorbed wbstance quantity 
b=DigSohred substance auantitv 

oncentration from areas 581 b, 581c, and 581d (Ugn) 143.22 

217 ediment Conc. areas 56Ob, !5EOc. and SWL (mgkg) 

STEP 1 SURFACE WATER MODEL RESULTS: 

iEDlMENT 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 

URFACE WATER RUNOFF: 

U-TOTAL WlSAMPLES in the Runoff 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mgkg): 

Single storm adsorbed contaminant quantity PXi (9): 

Annual adsorbed contaminant quantity (9): 

7.61 E 4 1  

6.62E+03 

l.lOE+05 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 
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DISSOLVED : 

Single storm dwlved  contaminant conc.Ce (mg): 4.39E-02 

Single storm dmlved contaminant quantity mi (9): 5.58E92 

Annual dis. conta. qt (M on sediment yield)(g): 

Annual dis. conta. qt (based on runoff) (a): 
9.29E+03 

9.28E+03 
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SUBBASIN 582 CHEMICAL: U-TOTAL WEAMPLES CURRENT lnvesbgator DCW 

STEP 1 SURFACE WATER MODEL INPUTS: Date: 5126/94 14.3 

Area Kd(ukg) Conc.(mg/kg) Area (mile"2) 
58% 2.22E+02 8.59E90 4.79E-01 
582b 2.22E42 9.39E+01 5.00E-03 
AFP 3.75E+01 1.07E91 3.00E43 

J 

Subbasin Specific Inputs: 

Subbasin (582) Specific Results: 

SEDIMENT IN THE RUNOFF: 

Single storm event sediment yield Y(S)e (tonne): 

Annual seament yield Y(S)a (tonnely): 

9.56E+00 

5.19E+01 

Total subbasln area (mile2): 4.87E-01 
SCS curve number: 66.53 

U-TOTAL WEAMPLES in the Runoft 

ADSORBED 

Single storm adsorbed contaminant conc. Cs(mgkg): 

Single storm adsorbed contaminant q u a m  PXi (g): 

Annual adsorbed contaminant quantity (g): 

9.47E90 

9.06E91 

2.34E93 

HEC-1: (Storm-Event Runoff) 
Volume of storm runoff Vr (cf): 
Total storm runoff Qr (in): 
Peak flow me qp (cfs): 
Total storm rainfall (in): 

Single storm runoff volume (cf): 

Annual runoff volume (cf): 

3.68E45 

6.31 E m  

3.68E + 05 
0.34 

3.00E+01 
2.5 

Single storm dissolved contaminant conc.Ce ( m g ) :  

Single storm dissohred contaminant quantity PQi (9): 

Annual dis. conta. qt (based on sediment yield)@): 

Annual dis. conta. qt (based on nmof?) (8): 

1 .WE43 

1 .%E91 

. , E 4  

2.85EG 

MUSLE: (StombEvent Sediment Loading) 
Conversion constant : 
Erosion ana01 practice factor P: 
Soil erodibiky factor K (tonnes/ha/Rr): 
Cover factor C: 
Product of sbpe length factor and 
slope steepness factor LS: 

11.80 
1 .oo 
0.48 
0.04 

0.320 

U S E :  (Annual Sediment Loading) 
RainfalVnmoff factor Rr (1P2 m-tonnecm/hahr): 303.60 
Sediment delivery ratio Sd: 0.21 

HEC-1 Runoff/Rainfall Ratio (Annual Runoff) 
Annual rainfall (in): 41 .OO 
Annual runoff (in): 5.58 

Contaminant Specific Inputs: 

PARTITION EQUATIONS: (Contaminant Concentrations) 

Available M e r  capam: 0.22 

Conversion constant (( kg/mg)(cmA2/ha)): 100.00 
Soil bulk densrty(g/crnO): 1.41 

I Area I S! 
4 ,  582a 

582b 
AFP 

1.055E92 
1.204E91 

I I 
Total 1 .=E95 I 1.224E92 

Notes: Ss = Adsorbed substance q u a m  
Ds = Dissolved substance quantity 

,oncentration from areas 5824 and AFP (ug) 

13.42 

SURFACE WATER RUNOFF: DISSOLVED : 
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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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F.3.0 GROUNDWATER FATE AND TRANSPORT MODELING 

F .3.1 INTRODUCTION 

1 '  

2 b  

3 

4 

Groundwater fate and transport models, which are required to support the baseline risk assessment, 5 

were developed and applied to predict contaminant movement from the Operable Unit 5 contaminant 6 

source areas to potential human or ecological receptors via a number of potential migration pathways 

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 

1 

through the environmental media over a 1000-year time frame. The results of the fate and transport 8 

9 

10 

risks to human health and the environment. 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 

16 

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 results 

The modeling process used to simulate the perched groundwater to surface water pathway 

An evaluation of the model's performance. 

17 

l8 ~ 

19 

20 

21 

22 
23 

24 

25 

26 

n 
/ a  

29 

30 

31 

32 

F.3.1.1 Modeling Domain 33 

The environmental media described in Section 3, and contaminants within, to be evaluated in the 

Operable Unit 5 RI groundwater fate and tiansport modeling include: 

34 

35 

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 

36 

31 

38 

39 

. \  
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Uncapped 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 FEMP 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 Hydrogeological 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 F E W  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 

3 

4 

5 

6 

1 

8 
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10 

11 

12 
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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 

overburden and high and to the east and south in the Great Miami Aquifer. 

1 

@ 2 

3 

4 

DescriDtion of the Glacial Overburden 

Glacial overburden sediment lies between the FEMP facility and the underlying Great Miami Aquifer. 

The glacial overburden is very heterogeneous and contains clay, silt, sand, and gravel and is saturated 

beginning at approximately 3 to 5 feet below ground surface (Section 3.6.1). Gray clay located at the 

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 

within the glacial overburden is to the west towards Paddys Run or the storm sewer outfall ditch 

(SSOD). 

The low hydraulic conductivity of the clay contained within the glacial overburden makes direct 

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 

glacial overburden that would require less travel time. Examples of "short circuit" routes include 

interconnected coarse-grained sediment or fractures. The density of fractures in the overburden is 

believed to dissipate with depth. Most fractures appear to be near-surface features and do not appear 

to be a major problem at depth. 
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The possibility of a coarse-grained interconnection through the clay is greatest beneath the western 24 

portion of the FEMP. A basin depositis present where much of the coarser grained material within 

the overburden is located. Evidently there are channels leading into this basin from the north, the 

north being the most likely source of sediment for this area. Drilling just east of the waste pit area 

has revealed that channels as small as 20 feet wide exist. The possibility that similar small channels 

exist elsewhere cannot be overlooked. 

Description of the Great Miami Aquifer 

The Great Miami Aquifer is a textbook example of a glaciofluvial buried valley aquifer 

(Section 3.6.2). It is a sand and gravel water table system consisting of approximately 150 feet of 
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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 3 

fracturing has been reported in the sand and gravel of the Great Miami Aquifer. Groundwater in the - 4 

aquifer enters the FEMP area via buried channels on the west, north, and east and exits to the south 

federal Safe Drinking Water Act regulations. 

In order for fluids to get from the FEMP 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 or move 

5 

and southeast. The Great Miami Aquifer has been designated as a sole-source aquifer pursuant to 6 

7 

8 

9 

10 

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 

11 

12 

resistance is across the overburden sediment. 

and the SSOD) have eroded through the glacial overburden exposing the underlying Great Miami 

Aquifer. 

Several surface features (i.e., portions of Paddys Run 13 

14 

Fluids that can reach these erosional areas have direct access to the Great Miami Aquifer. 15 

16 

a 18 
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the most contamination to enter the Great Miami Aquifer. Once fluids enter the Great Miami Aquifer 25 

they are transported either to the east or south depending upon the point of entry. 26 

n 

F.3.2.2 Conceptual Model 28 

Figure F.3.2-1 shows the conceptual model for contaminant transport for Operable Unit 5 at the 29 

FEW. Contaminated soil is situated above a water-bearing glacial overburden which contains 30 

numerous perched water zones. Rainfall can either run off carrying suspended and dissolved 31 

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 m 
000936 
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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. 3 

1 

2 

4 

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 

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 
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aquifer is designated the vadose zone to Great Miami Aquifer pathway. Second, migration of 

contaminants from the surface soil in surface runoff to the SSODPaddys 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 
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courses is designated the perched water to surface water pathway. 38 



304 

303 

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. 

Figure F.3.2-2 shows the areal definition 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. 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). 
.. . . . . . . . . . . . . . . . 
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F.3.3 TECHNICAL APPROACH 

F.3.3.1 Groundwater Fate and TransDort Modeling ADproach 

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 

modeling process. 

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 
background concentration and toxicity screening level concentration 

CPC Constituent of potential concern is a COPC that passes the travel time, decay, and 
vadose zone transport screening \ 

Constituent of concern is a CPC that has been predicted to pose unacceptable 
impacts to human and/or environmental receptors. 

COC 

CPCs are the constituents that require complete, detailed contaminant 

The modeling results for CPCs were then used in the risk assessment 

fate and transport modeling. 

to identify the COCs. 
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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 zone 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 zone 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: 

0 

0 

0 

0 

0 

Definition of Waste Areas - Surface soil sampling data for uranium (less than 1.5 feet 
deep) was reviewed to determine waste areas consisting of similar contaminant levels. 
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 COCs 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 mnes were used for defining the 
layer properties for calculating seepage velocities and for conducting travel time 
screening. 

Definition of Chemical and Geochemical Properties of Constituents - Partition 
coefficients, retardation factors, decay coefficients, and 
(HQ) = 0.1 screening levels were established for each CPC from site and general 
literature. 
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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 Loading 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 mnes were established for perched groundwater based on monitoring data 
in the Type 1 wells. 

Calculating Transport 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. 

CalculatinP Transport through 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 are used to define infiltration rate 

(Hydraulic Evaluation of Landfill Performance WELP]), simulate runoff to surface water, simulate 

1 dimensional vertical transport (One-Dimensional Analytical Solute Transport [ODASTII 

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 [GONGMAS] model) is used to confirm the 

pathways in the glacial overburden. 
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transport through the different pathways. Figure F.3.3-2 also presents the overall modeling 43 
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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. 

Not all the CPCs need to be modeled using the main fate and transport model (i.e., 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 

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. 

I 

Five representative cross sections of the vadose zone and the layer distributions throughout the 

Operable Unit 5 area were created for infiltration modeling with HELP and travel time and decay 

screening. The thickness and layer structure of the vadose zone was then deked 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. 
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The saturated portion of the Great Miami Aquifer was represented by six model layers in the SWIFT 1 

@ 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. 5 

2 

3 

4 

6 

F.3.3.3 Groundwater Fate and Transport Model Descriptions 

in the following sections. 9 

F.3.3.3.1 HELP Model DescriDtion 11 

The HELP model is used in the Operable Unit 5 analysis to define infiltration rates (seepage 

7 

A description of each of the models used in the groundwater fate and transport modeling is contained 8 

10 

12 

velocities) for use in travel time screening and in vadose zone modeling with ODAST. 13 

14 

The HELP model @PA 1984) is a quasi two-dimensional hydrologic model of water movement 15 

across, into, through, and out of a waste area. 

and simulates a number of hydraulic processes including surface storage, runoff, infiltration, 

percolation, evapotranspiration, soil moisture storage, and lateral drainage. 

modeled by HELP include various combinations of vegetation, cover soil, waste cells, special 

The model accepts climatologic, soil, and design data 16 

17 

The systems that can be 18 

19 

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 procqses that occur. Each layer must be identified as 

either a vertical percolation, lateral drainage, waste, or barrier soil layer. The identification of each 

20 

21 

zz 

23 

24 

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. 
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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 
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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/SWIFTLOAD Model Description 

The ODAST/SWIFTLOAD 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 

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 

a2c ac ac 
ax2 ax at 

D- - V- - M?C = R- 

where 

C = solute concentration (mass/volume) 

D = dispersion coefficient (length2/time) 
V = seepage velocity (length/time) 

and with the constant coefficients 
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R = retardation factor (dimensionless) 
X a = solute decay factor (time-') 

The solution must satisfy the initial and boundary conditions 

c (x,O) = 0 6 

8 

where the constants 

C, = initial source concentration (mass/vol) 
a 
T, = source depletion time (time) 

= source depletion factor (time-') 

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 cbncentrations. 

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 

1000 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 1/1000 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 1000 Layer 2 runs at specified time steps. For 
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RI/FS modeling, concentrations are calculated up to 1000 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 @PA 1988). The dispersion coefficient is obtained as an 
empirical function of seepage'velocity (Biggar and Nielsen 1976). 

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). 

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 1/1OOO of the total modeling time for the Layer 2 runs. 

F. 3.3.3.3 GO/UGMAS Model Descriution 

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 c o ~ e ~ t s  to the Great Miami Aquifer 

000346 
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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 s t r q  to the Great Miami 
Aquifer. 3 

1 

2 

4 

The GOAJGMAS model is a finite difference model representing the glacial overburden and the upper 

general discussion of SWIFT follows in F.3.3.3.4. 

5 

Great Miami Aquifer system which was recently created using the SWIFT code (DOE 1994b). A 6 

7 

8 

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, 

these six layers consist in general of: (1) a brown (fractured and oxidized) till layer, (2) a gray 

(unweathered) till layer, (3) a deltaic sandAacustrine 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 

SandAacustrine 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 

GOAJGMAS 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 
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e 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 

3 

4 

5 

simulated with saturated conditions. 6 

The upper oxidized mne (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. 

Steady state flow conditions were considered adequate to represent flow conditions in the 
GOPUGMAS. 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 fractured 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 
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fractured media, a free water surface, extended boundary conditions, conversion to Fortran 77, 38 

extended options for matrix solutions and postprocessing. Geotrans (1991) has converted SWIFT for 39 

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). 
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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 F E W .  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. 

The original model consisted of five layers. The two uppermost layers represent the upper and lower 

parts of the upper Great Miami Aquifer, the middle layer includes a clay interbed that is present 

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 

original FEMP steady-state flow model was calibrated to 1986 

Since that time, additional data have been collected, new wells 

pumping test (South Plume pumping test) has been conducted. 

comments, a model improvement program was initiated (DOE 

c 

water elevation data. 

have been installed, and a large-scale 

Based on these factors and agency 

1993b). The essential elements of this 

model improvement program were completed in March 1994 (DOE 1994e). The Operable Unit 5 RI 
modeling makes use of this "improved" model.. 

The model improvement program consisted of: 

. 
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 relined. 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 
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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. 

The solute transport model was recalibrated to determine reasonable values of & (for 
uranium) and dispersivity for a representative source loading. The range of acceptable 
uranium Kd values has been established by reviewing site data related to & and by 
reviewing sensitivity runs of previously used Kd 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 Wh), ratio 
between horizontal hydraulic conductivity and vertical hydraulic conductivity &,/&), 
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 
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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 111 on a Silicon Graphics Computer (Unix based). Simulation 

execution times for 1000-year solute transport runs varied between 24 and 60 hours. These 1000-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. 

F.3.3.3.5 ECTran Model DescriDtion 

The ECTran model is used for simulating ldimensional lateral perched water transport, 

ldimensional vertical vadose zone transport, ldimensional 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 RI/FS processes at the F E W .  The Crystal Ball 3.0 add-on 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. 

0 

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 ECTran model’s capabilities include the following: 

Uses analytical ldimensional in each flow and tiansport model without dispersion in the 
vadose zone 

Uses analytical ldimensional in each flow and transpox? model with 2dimensional 
dispersion in the saturated zone 
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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 

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 (Le., radionuclide, organic, or inorganic). For the Operable Unit 5 

_ _  - 

8 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

22 
23 

1 
27 

28 

29 

30 

31 

32 

33 

34 

FU the typical chemical input includes q, 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 
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to groundwater flow, and its distance from the selected exposure point. 38 
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F.3.4 CONTAMINANT LOADING DETERMINATION 40 

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 
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for each COPC, and initial concentrations for each COPC at each source area. In addition, initial 1 

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 

2 

3 

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 

4 

5 

following subsections. 6 

7 

F.3.4.1 Primary and Secondarv COPCs 8 

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 

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. 
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F.3.4.2 Surface Soil Contamination Source Areas. Concentrations. and Inventories 21 

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. 

dimensional contouring and 3dimensional solid block modeling of uranium concentrations in the soil 

301 22 

Two- 23 

24 

were both used in this process. 25 

26 

n 

28 

assumed that the surface concentrations for other contaminants would generally follow the same 

pattern of contamination as the uranium. The uranium concentrations were plotted on a map of the 

29 

30 

FEMP and then contoured. 

roughly broken into low, medium, 'and high levels. 

Based on the uranium contours, the contaminant source areas were I 31 
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The low range included values from background to 10 pCi/g of uranium, the medium from 10 pCi/g 

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. The contours levels used to determine the ranges should not significantly affect the 

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 hiform concentration within an area. Within the production area, the 

delineation of the source areas did not strictly follow uranium concentration contours but also took 

into account locations of buildings and the historical use and purpose of various facilities within the 

production area. 

Table F.3.4-2 summarizes the general physical and chemical conditions in these conceptual Operable 

Unit 5 primary contaminant source areas. The contaminants in the Operable Unit 5 area, as indicated 

by thicknesses in Table F.3.4-2, are generally confined in the surface soil (less than 1.5 feet) except 

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 three-dimensional solid 

block modeling of uranium in the glacial overburden. 
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3 1 1 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 

density of the soil within the area. Table F.3.4-3 summarizes the range of representative source 

1 

2 

within the source area. Soil mass is derived from the volume of each source area and the bulk 3 

4 

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.M. 

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 F E W  and is the focus of the solute transport model recalibration task, 
Attachment F.3.1 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.II. 

(I) 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 K1 and K, is 

based on the type of contaminant solid that is present in the soil. For q, 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 K,, 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, 

concentrations, and loading and migration rates; therefore it is important that parameter values are 

properly assigned. 

Source Leaching Coefficient cKl) 
309 In the Operable Unit 5 fate and transport model describing uranium migration in the glacial 

310 overburden, K, was used to define the initial aqueous loading of uranium. Uranium q was 

determined either by using laboratory tests or calculations of field data. The laboratory method used @ 
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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 jK@#K3 values for the ' 

FEMP. Distribution of site-specific values of uranium K, and K, is discussed in Attachments F.3.1 
..... 

For other contaminants, K,, values in the media were used to approximate source K1 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 Kd by definition. Using the lower & 
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 Nd) 
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 (i.e., a linear isotherm). Therefore, chemicals with higher K, values are more likely 

to be adsorbed onto soil materials and thus have less potential to migrate in the subsurface. K,, 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 @OW) and area-specific fraction of organic content (FOC) as shown in Appendix F.2.3.2. 

Percent of Extractable Contaminant in the Waste Materials CKd 
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 
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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 (Rd) 

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, Rd is usually 

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 

0 
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 (Le., glacial overburden, unsaturated Great Miami Aquifer, and saturated Great Miami 

Aquifer). However, uniform contaminant-specific values of I& and Rd in a geological unit will be 

used for all the contaminants except uranium. Further zonation of parameter values for a contaminant e 
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will only be considered when field data shows significant parameter variations of the parameter in a 

geological unit (Le., order of magnitude differences). 

3 

After zones are identified, zone-specific values of each geochemical parameter are assigned for every 4 

COC. Values are obtained from field tests, laboratory experiments, model calibrations, previous 5 

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 Kl 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.3.4-4 shows the partition coefficient &), 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 

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 
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parameters were based upon site-specific studies. The remaining constituent values are derived based 1 * upon literature values and site-specific physical and chemical properties (see Table F.3.4-5). 2 

3 

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 K1, K, and R,. Values and zonation of 

intermediate parameters such as FOC used in calculating & for organic contaminants, and soil 

porosity and moisture content used in calculating R, 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 Loadings 

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 

Section 5 ,  Figure 5-28) and the SSOD which have streambeds which lie directly on unsaturated sand 

and gravel. -, 
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Surface Water Loading in SWIFT Great Miami Aquifer 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 bears 81 through 1000). 

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 Aquifer 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 
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3 

4 

/ 

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 infiltration rates were taken 

from the calibrated SWIFT Great Miami Aquifer model. Table F.3.4-7 summarizes the maximum 

surface water contaminant loading rates used in the ECTran 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 mne 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 
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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/SWIFT-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 &). Because perched water is located above the gray clay (see Figure F.3.2-3), 

simulated perched water effectively added mass at the same location as the surface soil sources in the 

corresponding model cells. 

F.3.4.6 Current Contamination in the Great Miami Aquifer 

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 (Le., the conditions at 1994). 

Forty-year model runs 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. 
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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: 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 

Source 2: Uranium concentrations developed through geostatistical analysis of field data 
as presented in the SWIFT Great Miami Aquifer Model - Summary of 
Improvements Report (DOE 1994) 

Source 3: Results of groundwater fate and transport modeling for the Operable Unit 2 
Remedial Investigation Report (DOE 1994d) 

Source 4: 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 

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 
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final combined concentrations for Layers 1 and 3. Final contour plots of initial uranium 
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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 

(Section 3.6.3). To simulate this pathway requires the HELP infiltration rate model, the ODAST/ 

SW@EOAD vadose zone model, and the SWIFT Great Miami Aquifer model or the ECTran model. 

Screening for this pathway is also conducted to reduce the number of CPCs that are modeled. This 

screening is based upon travel time, decay, and comparison to toxicity levels. 

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 
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space, open space, woods-grass, woods, or meadow within each zone. 

entire zone is the area-weighted average of all ground cover types found within the zone. 

The curve number for the 1 

2 

3 

314 Porosity values of 0.2 for the clay unit and 0.3 for the sand unit were used. 4 

5 

6 

1 

8 

9 

The ratio of field 10 

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. 

a 
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16 .' 

17 * 

18 
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Results showed infiltration rates ranging from 4.92 to 7.67 inches/year. The highest values were 21 

found in Zones I11 and V. As stated above, Zone V represents a small area within Zone III where the 22 

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, Le., 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. a 
31 
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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 clayhand 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 
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 1000 years or that decay significantly in the glacial 
overburden within lo00 years 

A screening process that eliminates constituents with all leachate concentrations engring 
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. 

L- 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

18 

19 

m 
21 

22 
P 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

000966 
PGH\OU5-RIUM1-94-7\0ctobctobcr 27. 1994 9 : l b  F .3-34 



FEMP-OSRI-5 DRAF?'FINAL 
October31, 1994 

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 find CPC. 

1 @ 2 

3 

4 

Prescreening and Background 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. 
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The constituents that "pass" the prescreening and background screening are designated "COPCs." 

total of 125 DCs were defined for Operable Unit 5 source areas. 

A 18 

@ These potential COPCs included 19 

18 radionuclides, 84 organic constituents, and 23 inorganic constituents (see list of chemicals on P 

Table F.3.5-2). 21 

P 

Travel Time Screening 23 

Constituents are screened based upon travel time to determine those that would not reach the Great 

Miami Aquifer within the time period of interest (lo00 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. 

%I - 
25 

26 

27 

28 

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 1000 years is screened out. 

29 

30 

A second screening process involves comparing the organic or radiological decay constants for 

constituents to the minimum calculated travel time. 

31 

If a constituent has gone through 30 half-lives 32 

during this travel time, then it is screened out due to the negligible mass remaining. 33 

34 

35 
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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 03. 

The assumptions and calculated parameters for travel time screening for the infiltration Zones I to IV 

are shown in Table F.3.5-3. Infiltration Zone V was not considered in the screening process because 

Zone 111 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.3.44. 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,*Llnjl + 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 ftm to give a time at which the exiting concentrations will be negligible. 

Consequently, the screening process sets Mt, at 1000 years, at which point exiting concentrations 

caused by the dispersion front will be negligible. 

Table F.3.5-2 shows the results of the travel time screening. The travel time screening removed 87 

of the 125 DCs. 

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 lC7 risk- (or HQ=O. 1) based numbers. 

These risk-based numbers are derived by dividing the 10-6 risk- (or HQ= 1) based concentrations for ' 

tap water (EPA 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 
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the lV7 risk- (or HQ=O. 1) based concentration, then the constituent is still modeled for all the source 1 

areas because modeled concentrations from the different source areas could be additive. These 

screening levels are defined in Table F.3.4-4. 
2 

3 

4 

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. 
1 

Vadose Zone Model Toxicitv Screening 

Before performing aquifer modeling, the output from the vadose zone model (Le., 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 

risk- (or HQ=O. 1) 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 lom7 risk- (or 

HQ=O. 1) based standard. If this maximum value is below the standard, then the constituent is 

screened out and is not modeled further. 

Table F.3.5-4 shows the detailed resulk of the second toxicity screening. Of the 28 constituents that 

were modeled in ODAST/SWIFTLOAD, 14 were screened out based upon a comparison of the 

maximum ODAST/SWIFTLOAD output concentration versus the toxicity screening level. 

Table F.3.5-2 summarizes these results. 

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 lo7 (or 

HQ=O. 1) 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). 
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c 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- 3 

tion and retardation of contaminants due to adsorption, precipitation, biodegradation, and radioactive - 4 

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-bycell basis (SWIFTLOAD 

using 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 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. 

5 '  

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

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 

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 
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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. 

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 1/100Oth of the screening level. Otherwise, the constituent is 

"screened out" and eliminated from further modeling. 

0 

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 

water collection systems are in operation (0 to 70 years) Ad  one for the time period in which they are 

inoperable (70 to 1000 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 1000 years. The peak 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

P 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 



values in these plots were considered as the maximum loading rates to be observed in the aquifer for 

the contaminants over 1000 years. 

F.3.5.4 Great Miami Aauifer Modeling 

Both the 3-dimensional 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 1000 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, 

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 U-238, 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 
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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 &) and decay factors for 

1 

2 
0 

3 

simulated compounds were taken from site studies and literature reviews and are described in 

Section F.3.4. 

4 

5 

6 

Model simulations were performed using SWIFT/386 on a Powerbox microcomputer or SWIFT III on 

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 

‘ I  

a Silicon Graphics Computer (Unix based). Simulation execution times varied between 24 and 60 8 

9 

10 

11 

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 ECTran 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 

GOKJGMAS fate and transport model developed to simulate the uranium transport in the overburden. 

Therefore, complex ODAST/SWIFT modeling was only conducted for the primary CPCs in the 

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. 

0 

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. e 
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Migration 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 

Contaminated surface water as a vertical loading to the Great Miami Aquifer Case 2 - 

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 zone 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 

receptors. Within the former production area there are several areas which have surface soil and 

perched water contaminated with secondary CPCs. 

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 

The conceptual model used in ECTran modeling to describe the fate and transport of a contaminant a 1 

2 

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 

additional factors that control transport of CPCs to be modeled. Key source information includes 

Hydrogeological information includes parameters such as vertical and horizontal hydraulic 

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. 

3 

4 

5 

current source concentrations and chemical information such as half-life, specific activity, and &. 6 

7 

conductivities, groundwater flow directions, hydraulic gradients, porosity, bulk density, infiltration 8 

9 

10 

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 

to move into Layer 2 with a concentration of C,. The leachate as well as perched water percolates 

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 q, C4, and C,. No lateral migration of perched 

groundwater is considered in this conceptual model which provides the worst-case scenario for the 

vertical migration. Chemical/geochemical information for the CPCs was taken from Section F.3.4. 

Key hydrogeological information was taken from the calibrated SWIFT model input and used in the 

ECTran model, including hydraulic conductivities, gradient, and infiltration rates. In addition, output 

from the ODAST/SWJFTLOAD 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 (9 to the saturated Great Miami Aquifer (q) and then migrates to 

its final receptor, the FEMP fence line or private well (C4 or C5). ChemicaVgeochemical 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. 
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Loadinp 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. 

2 

ODAST/SWIFTLOAD 3 

was used to perform vadose zone fate and transport modeling to determine CPC leachate concentra- - 4 

tions for the screening and to be used directly in ECTran to simulate vertical loading to the Great 

were loaded into the ODAST/SWIFTLOAD model for each of the SWIFT model grid blocks. 

criteria (1 x 

exceeding the screening criteria were considered as potential sources. 

5 

Miami Aquifer due to surface soil and perched water. Representative CPC concentrations in the soil 6 

7 

Leachate concentrations were calculated using the model and then screened against the screening 8 

risk level or 0.1 HQ). Each of the blocks which had leachate concentrations 9 

10 

11 

Before using ECTran, an additional screening step was performed on the leachate concentrations 12 

simulated by ODAST/SWIFTLOAD. During the screening, the leachate concentrations were 

compared to 1 x 10-6 risk level or 1.0 HQ screening criteria and background leachate concentrations 

13 

14 

estimated from background surface soil concentrations. The purpose of the screening was to 15 

determine appropriate source sizes and to screen out leachate concentrations which do not impact the 16 

a 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 18 

screening criteria was more reasonable for screening the leachate to determine areas which actually 

I 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 Emran  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 
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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. 

a - 
F.3.6.1 Evaluation of Lateral Mimation of Contaminants in Perched Groundwater 

As described in Section F.3.4, the ODAST/SWIFTLOAD model used in the GONGMAS 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 GONGMAS 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 Transport Modeling 

A 3dimensional GONGMAS model was developed to simulate the perched groundwater flow 

conditions in the glacial overburden which underlie the FEW. 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 COCs. Details of the development and applications of 

this model can be found in the Glacial Overburdeflpper Great Miami Aquifer System Model Report 
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\ 

(DOE 1994b). The results of applications of the 3dimensional GOKJGMAS model indicate that 

lateral plume migrations of the major COC at the FEMP (i.e., uranium) and other constituents with 

similar transport characteristics (Le., 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 

dispersivities in the modeling. On the other hand, the model demonstrates that significant amounts of 

was then determined that a ldimensional vertical conceptual model of flow and transport through the 

overburden (i.e., 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. 

3 

4 

5 

ditch and Paddys Run) or the FEMP property line in 1000 years even with very high lateral 6 

I 

uranium can reach the Great Miami Aquifer through vertical migration in the same time frame. It 8 

9 

10 

11 

12 

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 10oO years through lateral migration routes, certain more mobile perched 

13 

14 

15 

16 

e 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. 

As shown in Figure F.3.3-2, the ECTran model was used to screen and simulate the lateral migration 

18 

19 

a0 

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 

21 

22 

P 

24 

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 (CJ. 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 

F.3-46 
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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. 

F.3.6.2 Contaminant Source Areas and Expected 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 

Figure F.3.6-3. The nearest surface water bodies where contaminated 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. 

c) 

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. 
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Constituents with measured perched water concentrations (or calculated leachate 
concentrations using available soil concentrations) less than the water criteria (lC7 risk- 
based level or 0.1 HQ level) are eliminated. 

Radionuclide and organic constituents that can deday to concentrations that are below 
water criteria 
are eliminated. 

risk-based level or 0.1 HQ level) before reaching the exposure point 

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. 

F.3.7.1 SWIFT Great Miami Aauifer Model 

Effects of the Current Environmental Management Activities 

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 (Le., 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. 
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Contaminant Breakthrough Time and Maximum Mass Loadin 

The breakthrough time, which is defined as the time it takes f:r 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. 

0 

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. 

Table F.3.7-2 shows the maximum loadings from the vadose zone to the Great Miami Aquifer for 0 
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 mne of maximum loadings vary for each 

constituent based upon source mass, initial concentration, constituent attenuation, vadose zone layer 

thicknesses, and vadose mne 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 1V2 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 1U2 lbs/day at 

650 years. The mass loading then decreases exponentially to a value of 3.74 x 1U2 lbs/day per 

125- by 125-foot area at 1000 years. 
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As an example, Figures F.3.7-3 and F.3.7-4 show the zone-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 1000 years 
Fire training area - greater than 1000 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 the travel time from the on-property source to the fence line. 

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 fiom surface water only (no on-property 

vadose zone loading within 1000 years), has a greater off-property maximum than on-property one. 

As an example of the extent of contaminant migration, Figures F.3.7-5 and F.3.7-6 show the 

concentration contours for Ra-226 at 1000 years and Tc-99 at 100 years for the FEMP, respectively. 

Ra-226 degrades into radon which is a potentially harmful gas. Tc-99 has a low retardation factor 

and thus is fairly mobile in the environment, which accounts for these fairly short time frames 

compared to other constituents. 
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As shown on Table F.3.7-3, the F E W  total uranium maximum of 9063 pg/L (on property or risk 32 

Zone 5) occurs beneath the SSOD at 1000 years (Le., the uranium concentration was increasing 33 

around the SSOD throughout the modeled time frame). Within the former production area, the 

maximum total uranium concentration is 2749 pg/L (Risk Zone 3) under Plant 6 at 790 years. At the 
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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 pg/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 1OOO pg/L. Figure F.3.7-7 shows the 

area-specific maximum uranium concentrations versus time. 

Future Contaminant Concentrations at SDecific Receptor Locations 

Table F.3.7-4 presents the predict& 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. The table also 

presents other CPCs' concentrations at the receptor locations at the time corresponding to the 

maximum total uranium concentration. Both ODAST/SWIFT and ECTran models were used to 

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 concqntrations 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 

concentrations of select CPCS versus time at seven off-property receptor locations. m 
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 1000 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 contamination at 1000 years. This figure 

represents 'the time of farthest eastern and southern extent of the 2 and 20 pg/L uranium contours 

within the 1000-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. a 
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F.3.7.2 ECTran Model 

Future CPC Concentrations at SDecific ReceDtor Locations 

Nine specific exposure points were modeled for contaminant loading due to contaminated surface soil, 3 

including one of Knollman’s wells (Le., Well 14 w3]), Well 2071, Well 2119, Stricker’s Grove -. 4 

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 (i.e., the FEMP) exceeds the 

screening criteria. Alpha-chlordane, bis(2-chloroisopropyl)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 (K3); 

bis(2-chloroisopropyI)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 21 19, Stricker’s 

Grove Well, and the SOWC Wells 1 and 2. 

The maximum groundwater concentrations due to contaminant loading from surface water occur in 

the Great Miami Aquifer directly under the source area (i.e., FEMP property). These ECTran 

modeling results for all CPCs which load from surface water are summarized in Table F.3.7-6. From 

Table F.3.7-6 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 12 611, Well 13 w], and Well 14 w3], respectively), the FEMP property and the 

F E W  fence line near Well 14 6 3 ) .  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.3.7-6. 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 

most of the receptors. 
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Future Contaminant Concentrations at Surface Water ExDosure Points 

Table F.3.7-7 summarizes the ECTran modeling results for the lateral perched groundwater 

1 

2 

migration. The predicted maximum concentrations and occurring times of CPCs that will reach the 3 

pilot plant drainage ditch and Paddys Run are presented in the table. Also included in the table is the 4 

estimated mass loading rate from the perched water to the surface water. 5 

6 

From the table it can be seen that all radionuclide concentrations at the surface water receptor are 

below the lC7 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 lQ7 criteria. 

As for organic CPCs, 1 , 1,2,2-tetrachloroethane, 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 

Operable Unit 4 source area. 
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From the modeling results the impact of perched water seeping into the surface water can be 14 

evaluated by comparing the surface water concentration (that the seepage from the contaminated 15 

perched water would create in Paddys Run) with screening levels (Le., lC7 risk criteria for 

carcinogens or the 0.1 HQ for noncarcinogens). 

tion is below the screening level, the contribution of the perched water to the surface water is 

considered insignificant and the constituent is screened out. To calculate the loading concentrations, 

16 

@ 
If the predicted maximum surface water concentra- 17 

18 

19 

the predicted mass loading rates from the perched water to the surface water, presented in m 

Table F.3.7-7, are mixed with the total flow of water from the perched water zone and the baseflow 

in Paddys Run. The base flow in Paddys Run was estimated to range from 0.2 cfs to 4 cfs (Dames 

and Moore 1985). The minimum baseflow is used in calculating the concentration as a conservative 

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 30 
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The performance of the model was evaluated to check the veracity of the model. The performance 31 

evaluation consisted of three primary activities: 
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'Forty-year model simulation results were compared to monitoring data. 

The Great Miami Aquifer solute transport model was calibrated for uranium in the South 
Plume area to determine values of & 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 RIs 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 Modeling 

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 
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operations began in the early 1950s and contaminant loading is assumed to have continued to the 17 

present day. These calibration efforts are described in the applicable Operable Unit RI reports fate 

and transport modeling appendices. 

ia 
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m 

When the solute transport calibration was performed for uranium, these calibrated transport 

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 

improved SWIFT Great Miami Aquifer model to establish the current conditions in the Great Miami 

Aquifer under other operable units. 

F.3.8.2 Solute TransDort Calibration 

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). 

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 
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that the southern extent of the South Plume did not extend as far south as was believed during the 

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 

described above) with most of the contamination in the shallower model layers. Based on the results 

of a geochemical study (DOE 1993a), the retardation factor was revised upward to 12. The 

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. 

Results 

After the flow model was successfully recalibrated, its impact on the solute transport model was 

evaluated. 

1) 

2) 

3) 

4) 

5)  

This model recalibration consisted of the following steps: 

Uranium dissolved mass was calculated based upon geostatistical analysis of 1990 uranium 
sampling data (selected as representative of the present plume) from Great Miami Aquifer 
monitoring wells. For both the R, equal to 9 ~d 12 cases, uranium solid mass was 
calculated based upon the dissolved mass and K,. 

For the two Rd cases, uranium loading terms 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 R,, equal to 9 and 12 solute transport 
calibration cases were run on the revised flow model. The R,, 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 terms 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. 
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6) The final results were compared to the calibration criteria and were found to satisfy these 
criteria. 

3 

F.3.8.3 Uncertainty/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 

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). 

part of the model improvement program (DOE 1994e). The objective of this uncertainty 

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 simplifications are 

necessary when using the analytical ECTran model, SWIFT simulations are performed to confirm the 
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ECTran results with the more sophisticated, 3dimensional, numeric model that is actually used in the 

risk assessments. 

19 

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 
including horizontal hydraulic conductivity (KJ, horizontal to vertical hydraulic 
conductivity ratio (Kh/&), hydraulic gradient 0, 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 distributions of these 
model input parameters. 

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 K,, 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 
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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 K& (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. 

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. 
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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 
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SWIFT sensitivity results. The ECTran results show possible higher concentration values by four to 

six times than the baseline case. 

31 

SWIFT results indicate a tighter range of concentrations; typically 38 

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 

The improved model predicts a moderately conservative but realistic depiction of plume 
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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 Analvsis of Uranium K, and K, 

Uranium K, and Kd 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 FEW.  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 

uncertainty analysis is to define the upper bound of potential impacts to the Great Miami Aquifer. 

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., &) 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 6 for source leachate determination and the Kd 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 K, in areas where these two parameters originally had the 

same value of 222 Wkg in the baseline case were adjusted and evaluated. Soluble uranium in these 

areas as assumed to be depleted and therefore a higher K, value wa,s assigned in the baseline 
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condition. The higher K, value represents the desorptiondominated condition as discussed in - 1 

Attachment F.3.1. 2 

3 

For this uncertainty analysis, ODAST/SWIFTLOAD and SWIFT Great Miami Aquifer models were 

used to simulate the uranium loading from areas where the Kl and K, were adjusted (Le., areas with 

depleted sources). In general, these areas are locat@ 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 - Use 25 percent of the original source concentrations with both K, and K, 
equal to 15 L/kg 

Case 2 - Use 100 percent of the original source concentrations with K, of 
222 L/kg and Kd Of 15 L/kg. 
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309 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 (i.e., with a 

lower value of K; @$Q. Case 2 studied the uncertainty regarding the mobility of uranium leachate 
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in the overburden from these areas. This case assumed that all the uranium in soil leachate is mobile a0 

(Le., with K, of 15 L/kg) even when the source is depleted and less soluble (Le., with Kl of 

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 Kl and Kd equal to 

222 L/kg), for comparison with the results of Cases 1 and 2. 
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This simulation indicated that no 20 

additional uranium will reach the Great Miami Aquifer in lo00 years from the depleted source areas 25 

26 
\ 

through vertical migration with a Kd value of 222 L/kg. 

n 

Simulated uranium concentrations at receptor locations from Cases 1 and 2 are summarized in 

Table F.3.8-6. 

are also shown in Figures F.3.8-1 and F.3.8-2. Because the baseline case did not have loading to the 

28 

The uranium plumes with the maximum uranium concentrations for these two cases 29 

30 

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 

31 
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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 Kl as shown in Figure F.3.4-2) for the whole model area, but with a uniform & value of 
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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.3.8-4. 

The three cases studied in this uncertainty analysis provide information regarding the potential ranges 

of uranium concentrations at receptor locations. The Operable Unit 5 baseline risk assessment 

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. 
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TABLE F3.4-1 

OPERABLE UNIT 5 DEI'ECTED CON-S 

Radiological 
organics (Cont) 

Actinium-227 
Cesium-137 

Neptunium-237 
Plutonium-238. 
Plutonium-239/240 
Polonium-2 10 
Protactiunium-23 1 
Radium-224 
Radium-226 
Radium-228 
Ruthenium-106 
Strontium-90 
Technetium-99 
Thorium-228 
Thorium-230 
Thorium-232 

Lad-210 

Uranium-234 

Uranium-238 
e Uranium-235/236 

Uranium-Total 

Organics 

1,l-Dichloroethane 
1,l -Dichloroethene 
1 , 1 , 1 -Trichloroethane 
1 , 1 , 1 -Trichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
2-Butanone 
2-Chlorophenol 
2-Hexanone 
2-methyl phenol 
2-Methylnaphthalene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
3,3-Dichlorobenzidine 
4-Chloro-3-methylphenol 
4-Methyl-2-pentanone 

4-Nitroaniline 
0 4-Methylphenol 

4-Nitrophenol 
4,4-DDE 
4,4-DDT 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
Alphachlordane 
Anthracene 
Aroclor-1254 
Aroclor-1260 
BtXKtXN! 
Benu>(A)antbracene 
Benzo(A)pyrene 
Benzo(B)fluoranthene 
Benzo(G,H,Qperylene 
Benzo(K)fluoranthene 
Benzoic Acid 
Benzyl alcohol 
Beta-BHC 
Bis(2chloroisopropyl)ether 
Bis(2-Ethylhexy1)phthalate 
Bromodichloromethane 
Bromomethane 
Butylbenzylphthalate 
Carbazole 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenzo(A,H)anthracene 
Dibenzofuran 
Diethylphthalate 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Ethylbenzene 
Fluoranthene 
Fluorene 



Organics (Cont) 

Heptachlor Epoxide 
Heptachlorodibenzofurans 
Hexachlorobutadiene 
Indene( 1,2,3-CD)pyrene 
Isophorone 
Methoxychlor 
Methylene Chloride 
N-nitr osodi-n-prop y l h e  
N-nitrosodipheny l h e  
Napthalene 
Octachlorodibem-pdio~ 
Phenanthrene 
Phenol 
Pyrene 
Styrene 
Tetrachloroethene 
Toluene 
Tributylphosphate 
Trichloroethene 
Xylenes, total 

TABLE F A 4 1  
(Continued) 

Inorganics 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1 ium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
Cyanide 
Iron 
Lead 
Magnesium 
Mercury 
Molybdenum 
Nickel 
Potassiuma 
Selenium 
Silicona 
Silver 
Sodiuma 
Thallium 
Vanadium 
Zinc 

EMP-OSRl-4 D W  
June%. 1994 

BConstituent not modeled due to low toxicity 
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June23. 1994 

TABLE F3.4-3 

SOURCE CONCENTRATIONS AND INVENTORIES IN THE GROUNDWATER PATHWAY 
VERTICAL MIGRATION 

Radionuclides 

Neptunium-237 

R a d i U m - 2 2 6  

S ~ u m - 9 0  

Technetium-99 

Udum-Total 

Inorganirs 

Antimony 

Arsenic 

Barium 

Boron 

Chromium(hex) . 0 cyanide 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Thallium 

organics 
l,l-Dichloroechene 

1 , 1 , l - T n c h l m e  

1,1,2-Trichloroethane 

l,l-Dichloraeth9ne 

1.2-DichlwOecb.ne 

1,2-Dichlol.oechene (Total) 

2 - c h l ~ m o l  

2-H~xu~me 

2-Mctbylnaphthplme 

2-Md1ylph~l 

organics (Continued) 

1.29 x 2.94 x le 3.73 x 1003 2.21 x lo+@ 3.64 x 10+Oo 

3.72 x 3.03 x le 2.98 x le 4.60 x lo+@ 1.79 x loo1 

3.72 x 3.10 x 1009 4.74 x le 4.60 x lo+@ 8.25 x 10- 

2.81 x 6.47 x le 1.34 x le 3.76 x lo+@ 2.01 x 10+Oo 

3.72 x 1.15 x 431 x 4.60 x lo+@ 2.80 x lo+& 

3.72 x 1o+m 
3.72 x 1o+m 
3.72 x 1o+m 
3.72 x 1o+m 
3.72 x lo+* 
3.72 x 1o+m 
3.72 x 1o+m 
3.72 x 10+m 

3.72 x 

3.72 x 

3.72 x 1o+m 

1.03 x 

138 x 

8.44 x 

1.16 x 

2.18 x lo+& 
2.43 x 10+06 

1.93 x lo+& 
9.88 x 10+06 

1.01 x 1o+m 

1.33 x 10+06 

7.60 x 10-0' 

3.30 x 10+Oo 

638 x 10"' 

1.37 x lo+'' 
9.80 x 10-0' 

1.10 x 10-0' 

1.20 x lo+@ 
4.43 x 1o+m 
2.00 x le 

2.20 x 10-0' 

8.30 x loo1 

2.00 x le 

1.00 x 10-03 

2.00 x lorn 

1.00 x 10- 

2.00 x lorn 

4.00 x 1003 

1.00 x lorn 

4.80 x l e  

2.50 x le 

4.50 x le 

3.81 x lo+" 

3.25 x lo+" 

5.12 x 10+O2 

1.43 x lo+'' 
4.69 x 1o+W 

4.86 x 1o+w 

130 x 10+a 

8.60 x 10+Oo 

3.42 x lo+@ 

1.28 x 

7.70 x le' 

3.90 x le 
1.20 x loo' 

1.40 x lorn 

3.70 x le 

6.00 x 1 f l  

3.40 x loo' 

2.00 x lorn 

4.80 x le 

1.30 x 10+Oo 

4.50 x le 

4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 
4.60 x lo+@ 

2.10 x lo+@ 

7.66 x 1o+a 

2.22 x lo+@ 

2.42 x lo+* 

8.90 x 

9.14 x 

1.79 x 

1.61 x lo+@ 

1.63 x lo+@ 
1.24 x 

4.20 x 

4.27 x 

5.94 x lo+@ 

6.40 x 10+O4 

2.31 x lo+@ 

4.23 x lo+@ 

1.27 x 

5.92 x lo+& 

1.91 x lo+@ 

2.74 x 

2.30 x lo+@ 

1.45 x lo+'' 

7.31 x 

3.43 x 1o+W 

2.01 x 10+0' 

4.21 x 10+Oo 

6.69 x 10''' 

8.61 x 10+Oo 

2.45 x 10+Oo 

4.81 x 10+O2 

2.91 x 1C1' 

133 x 10+O6 530 x le 530 x le 1.24 x 3.43 x 

2.32 x lo+@ 1.10 x le 1.10 x le 1.58 x 8.79 x 

000339 
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TABLE F3.43 
(Continued) 

~ ~ - ~ - -  ~~ ~ ~ ~ ~ 

T d  Range of Source Concentdon M~~ of Mass of 

Area soil soil 
Contaminatbd (Wlkg)  Contaminated constituents in 

Constituent of Potentinl Concern ($1 Minimum Maximum (kg) (kg) 

4-Chl0~3-Md1ylpht~101 

4M&y€phenol 

&Nitroaniline 

Alpha-Chlordane 

Benzene 

Benzyl Alcohol 

Bis(2-Chl-yl) Ether 

Bromodichlommetbane 

cubpzole 

Di&ylphthaUe 

E n d o h  Il 
Endosulfan Sulfpte 

E n h  Aldehyde 

Heptachlor Epoxide 

N-NitrowDi-N-PropyLamiae 

Tetrachloroethene 

Trichlonxhene 

~~ 

2.54 x 10'" 
4.87 x IO+" 
1.93 x IO+" 
1.46 x lo+" 

1.01 x 1o+m 

3.26 x IO+" 
2.05 x 10'" 

2.19 x IO+" 
1.04 x 1o+m 

3.43 x IO+" 
5.27 x 
5.27 x 
1.93 x IO+" 
1.46 x IO+" 

2.06 x 1o+m 

1.93 x lo+" 

1.49 x 

4.60 x 10- 

5.00 x lorn 
3.30 x 100' 

2.80 x le 
1.00 x le 

4.40 x looz 

7.00x lo" 

1.00x le 
2.00 x lo" 

1.50 x 10-02 

1.00 x le 

1.00x le 
2.00x I@ 

6.90 x le 

6.00 x lo" 

7.30 x 10-04 

3.90 x l e  

8.80 x lom 

1.70 x 10+Oo 

3.30 x lo4' 

5.10 x 1003 

6.67 x 104 

2.90 x I@' 
4.80 x le 
7.00x 1003 

250 x loo' 

5.20 x lorn 

2.00 x lo" 

7.30 x le 
1.50 x le 
2.80 x lo" 

3.90 x lom 

1.60 x 1o+w 
8.90 x 

7.87 x 10+Os 

4.53 x 1o+a 

1.79 x 10+Os 

1.36 x IO+@ 
1.63 x IO+@ 
3.03 x 1o+m 

7.54 x 1o+a 

1.91 x 

1.98 x IO+@ 
4.56 x lo+@ 
4.90 x 
4.90 x 
1.79 x 
1.36 x 10+Os 

1.79 x 10+Os 

3.06 x IO+@ 
2.07 x IO+@ 

8.26 x 10+Oo 

8.26 x IO4' 

5.92 x IO+'' 
4.93 x 10-0' 

4.32 x IO+'' 
1.24 x lo+'' 
2.94 x 
8.79 x 100' 

1.28 x 1o+a 

1.01 x lo+" 

5.17 x lo'*3 

1.89 x lo''3 

2.69 x 10+Oo 

2.92 x lo4' 

7.00 x 10+00 

2.80 x 

1.43 x 10+OQ 

OOltQQO 
mouLRNLol-9cNlme 11.1994 6ospm 
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TABLE FA45 

GENERAL PfIYsICAL AND CHEMICAL CONDXTIONS 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 10-' 

Organic Carbon Content Foc (%)/lo0 1.00 x 10-2 5.00 10-3 

Porosity (%)/lo0 2.00 x lo-' 3.00 x 10-1 

Field Capacity (%)/lo0 1.65 x lo-' 1.08 x 10-1 

Moisture Content (%)/lo0 2.00 x lo-' 2.04 x lo-' 

Soil-Dependent Parameter 1/(2b + 3) 3.90x lo-2 9.00 x 10-2 

Bulk Density wm 2.19 x 100 1.85 x le 

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 JWI'URE CONDITIONS 

Section Section 
Section C-D. DE' E-Fd S O D  

Constituents of Concern Condition (Kg/yr) (KglY) WdY) Wglyr) 

Radionuclides 

Neptunium-237 

Plutonium-238 

Plutonium-2391240 

Radium-226 

Strontium-90 

Technetium-99 

Thorium-230 

Thorium232 

Uranium-Total 

Organics 
Aroclor-1254 

Aroclor-1260 

Alpha-chlordane 

Benzene 

B-(a)pnthrpcent 

B-(a)pynne 

Bis(2-chloroieopropyI)echa 

B d C h l m m e t h . n e  

BromomettrPne 

Baseline 
Future 

Baseline 
Future 

B d e  
Future 

Bosdine 
Future 

Baseline 
Future 

BPseliDe 
Future 

Baseline 
Future 

Baseline 
Futrrre 

Baseline 
Future 

Baeeline 
Future 

Baseline 
Futun 

Basdine 
Future 

BIIseline 
Future 

Baseline 
Future 

Boeeline 
Futrrre 

Baseline 
Futrrre 

B.seline 
Futun? 

Budine 

9.96 x l@ 
1.11 x 104 
4.39 x 10-11 
3.24 x 1C1' 

NIA 
6.23 x lV9 

2.91 x lo-' 
3.12 x lW7 

8.98 x lV9 
1.76 x lC9 

5.42 x lU3 
6.03 x lV3 

NIA 
1.55 x lod 

NIA 
2.92 x lV2 

1.14 x 10+l 
1.23 x 10+1 

3.35 10' 
3.46 x 104 

NIA 
1.14 x lV5 

NIA 
0.00 x 100 

1.31 x 
NIA 

3.99 x 
NIA 

2.08 x lV3 
NIA 

4.77 x 10-2 
4.77 x 10-2 

0.00 x 100 
0.00 x 100 

0.00x loo 
NIA 

3.75 
4.27 x loJ 
1.90 x 10'" 
1.43 x 

NIA 
2.64 

1.09 io-' 

4.04 10-9 

1.19 x 

7.95 x 10-10 

1.11 x 10-2 
1.14 x 

NIA 
7.98 x io-' 

NIA 
1.45 x 

4.69 x lo+' 
5.13 x loo 

1.23 10' 
1.29 x 10' 

NIA 
4.15 x lod 

NIA 
0.00 x 100 

4.77 x 10-3 

1.50 x 10-3 

NIA 

NIA 

7.76 x 104 
NIA 

2.10 x 10-2 
2.14 x 

1.36 x 
137  x lW2 

NIA 
0.00x 100 

4.00 x 10" 

1.48 x 10-11 

6.90 x lob 

5.72 x 

NIA 

1.15 x lo4 

6.58 

859 x 10-8 

8.84 x 10-10 
2.23 x 10-10 

1.26 
2.32 

7.37 10'' 

1.09 x 10-2 

1.80 x l O + O  

NIA 

NIA 

3.20 x 10" 

1.77 lo5 
1.03 x 10' 

NIA 
2.87 x lW5 

NIA 
5.46 10.~ 

4.45 x 104 
NIA 

1.56 x 104 
NIA 

8.14 x lO-' 
NIA 

3.44 10-3 
5.33 10-~ 

1.08 10-3 
9.84 x 104 

NIA 
6.09 x 1W2 

0.00 x 100 
1.23 10' 

4.44 x 10-10 
2.47 

2.80 10.' 

3.37 x 104 

NIA 

4.20 x lo4 

1.75 x 10-8 
6.68 x 

9.10 x lV3 
6.11 x 1W2 

NIA 
2.92 10-5 

NIA 
4.15 x 10-1 

4.58 x 10+l 
1.40 x 

2.09 x 104 
4.10 io3  

1.27 10-~ 

2.44 10" 

0.00 x 100 

NIA 

NIA 

NIA 

4.31 x 104 
NIA 

2.87 x 104 
NIA 

0.00 x 100 
1.04 x lo-' 
0.00 x 100 
0.00 x 100 

2.72 x 100 
NIA 
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TABLE F3.4-6 
(Continued) 

Chloroform 

Dibeazo(a,h)mhacae 

Methylene Chloride 

Antimony 

AR3elliC 

BeryIIium 

cyanide 

Magnesium 

Manganese 

Baseiine 
Future 

Baselim 
Future 

Baseline 
Future 

Basdine 
Future 

Baseline 
Future 

Bpsdiae 
Future 

Bpseltte 
Future 

Basdine 
Future 

B8SdillC 
Future 

Bpsdine 
Future 

B.selint 
Future 

Baseline 
Future 

Bascline 
FUtUm 

Baseline 
Future 

Baseline 
Future 

B.seline 
Future 

B.setine 
Future 

0.oox 100 
NIA 

6.04 x 104 
NIA 

9.30 x 1@ 
NIA 

0.00 x 10+0 

1.15 10-3 

NIA 

NIA 

6 .84~  100 
NIA 

6.47 x 1@ 
6.49 x lW3 

1.02 x 100 
1.03 x 100 

1.07 x lo-' 
NIA 

NIA 
2.91 x lo-' 

5.23 x 10-1 
5.63 x lo-' 

8.06 x lV3 
8.72 x lV3 

2.27 x lo+' 
1.14 x 1Q' 
1.24 x lo-' 

4.50 x 10- 

3.16 x lo+' 

2.02 x lo+' 

4.20 

3.75 x lo+' 

1.99 x 10-1 
2.23 x lo-' 

6.20 x lo-' 
NIA 

2.20 x 10-4 

3.39 x 10-~ 

0.00 x 10+0 

NIA 

NIA 

NIA 

4.17 x 104 
NIA 

250 x 100 
NIA 

4.19 x 10'' 
4.21 x 10" 

3.72 x lo" 
3.73 x lo-' 

3.90 x 10-2 
NIA 

NIA 

2.67 x lV1 
2.87 x lo-' 

536 x 

1.14 x 10" 

1.23 x 10-1 

5-03 10-3 

1.26 x lo+' 

5.53 x 10-2 

2.46 x 10+4 
2.60 x 

5.98 x 

2.41 x lo+' 
2.69 x lo+' 

1.27 x 10-1 
139 x lo-' 

4.91 10-3 

2.40 x 

NIA 

NIA 

3.16 x 104 
NIA 

2.57 1 0 . ~  
NIA 

3.90 x lV5 
NIA 

2.43 x lo-' 
NIA 

7.42 x lQ1 
6.32 x lo" 

3.47 x lo-2 
2.99 x 10-2 

3.64 10-3 
NIA 

NIA 
2.43 x lW2 

5.12 x 1W2 
5.91 x loq2 
9.82 x lo4 
1.17 10-3 

2.83 x 10+0 
3.55 x 100 

1.06 x lo-' 

4.75 1 0 + ~  
5.85 

1.16 x 10-1 

633 x lo+' 
7.16 x lo+' 

2.92 x 10-2 
3.97 x 10-2 

0.00 x 100 
NIA 

1.24 x lo4 
NIA 

0.00 x 10+0 
NIA 

9.71 x 
NIA 

0.00 x 100 
NIA 

2.07 x lo-' 
NIA 

2.67 x lo+' 
2.69 x 10" 

0.00 x 100 
0.00 x 100 

0.00 x 100 
NIA 

NIA 
4.69 x lo-' 

7.45 x 10-1 
1.30 x loo 

1.76 x lC2 

6.26 x lo+' 

4.15 x lo+' 

3.00 x 10-2 

1-06 x 10+2 

4.48 x 100 

8.80 x 1 0 + ~  
1-59 10+5 

1.51 x 10+2 
2.12 x 10+2 

1.21 x 10+0 
6.22 x 1Q' 

See Figures 5-25 .od 5-26 
NIA - Not qpliuble a 
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TABLE F3.5-2 

RESULTS OF VADOSE ZONE TO GREAT MIAMI AQUIFER PATHWAY SCREENING 

Initial ODAST 
Maximum CPC with Concentration Travel Time/ 

Toxicity D-Y Output Toxicity Vadose Zone 
Potential COC Screened Out Screened Out Screened Out Loading 

Radionuclides 
Actinium-227 X 
Cesium-137 

Lead-210 

Neptunium-237 

Pl~tonium-238 

Pl~tonium-239/240 

Polonium-2 10 

X 
X 

CPC 

X 
X 
X 

Protactinium-23 1 X 
Radium-224 

Radium-226 

Radium-228 

Ruthenium-106 

X 
X 
X 
X 

Strontium-90 

Technetium-99 

Thorium-228 X 
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-Te&achloroethane 
1,2-Dichloroethane 

1,2-Dichloroethene (tot) 

X 

X 

CPC 

CPC 

X 
X 

CPC 

X 

X 
X 

CPC 

X 
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TABLE F3.5-2 
(Continued) 

Initial ODAST 
Concentration Travel Time/ Maximum CPC with 

Loading 
Output Toxicity Vadose Zone Toxicity h Y  

Potential COC Screened Out Screened Out Screened Out 

2-Butanone 

2-Chlorophenol 
2-Hexanone X 

2-Methylnaphthalene X 

2-Methylphenol X 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3 93’-Dichlorobenzidine 

4-Chloro-3-methylphenol 0 4-Methyl-2-pentanone 

4-Methylphenol 

4-Nitroauiline 

&Nitrophenol 

4,4’-DDE 

4,4’-DDT 

Acenaphthene 

Acenaphthylene 

Acetone 

Aldrin 

Alphachlordane 

Anthracene 

Arochlor- 1254 

Arochlor-1260 

Benzene 

Benzoic Acid 0 Benzo(a)authracene 

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 

X 

X 
X 



FEMP-OSRI-4 DRAFT 
i in i23 ,  1994 

TABLE F3.5-2 
(Continued) 

~ 

Initial ODAST 
Maximum CPC with 

Potential COC Screened Out Screened Out Screened Out Loading 

Concentration Travel Time/ 
Toxicity D a y  Output Toxicity Vadose Zone 

Benzo(a)p yrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

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-ctylphthalate 

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 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 

CPC 

CPC 

CPC 

X 
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TABLE F3.5-2 
(cont.inut!d) 

Initial ODAST 
Concentration Travel Time/ Maximum CPC with 

Output Toxicity Vadose Zone 
Loading 

Toxicity -Y 
Potential COC Screened Out Screened Out Screened Out 

Heptachlor Epoxide X 

Heptachlorodibenzofurans 
Hexachlorobutadiene 

Indeno( 1,2,3cd)pyrene 

Isophorone 

Methoxychlor 

Methylene chloride 

Napthalene 

N-nitrosodi-n-prop y lamine 

N-nitrosodipheny 1-e 

Octachlorodibemfuran 

Octachlorodibenzo-pdioxin 

Phenanthrene 

Phenol 

Pyrene 

Styrene 

Tetrachloroethene 

Toluene 

Tributylphosphate 

Tr ichloroethene 

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 
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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-Y Output Toxicity Vadose Zone 

InorganiCS 

Aluminum X 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Chromium 

Chromium (Hex) 

Cobalt 

Copper 
Cyanide 

Lead 

Magnesium 

Manganese 

MHCUry 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

zinc 

X 

X 
X 
X 
X 

CPC 

X 
X 

CPC 

X 
X 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 

X 

CPC 

CPC 

061026 
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TABLE F3.5-3 

GENERAL PHYSICAL CONDITIONS OF OPERABLE UNIT 5 INFILTRATION ZONES 
A N D c A L c u L A T E D P ~ u s E D I N o P E R A B L E m 5  

TRAVELTIMESCREENING 

Parameter Units 
Infiltration 

Zone I 
Infiltration Infiltration Infiltration Infiltration 

Zone 11 Zone Zone IV Zone V 
~ 

Thickness vadose 1 (Ll) (ft) 

Thickness vadose 2 (u) (ft) 

Infiltration Rate (q) WVr) 

vadose 1 (Kl) 

vadose 2 (K2) 

Velocity Vadose 1 (Vl) (Wday) 

Velocity Vadose 2 (V2) (Wday) 

Brenner Vadose 1 (Pl) 

Hydraulic Conductivity (Wday) 

Hydraulic Conductivity (Wday) 

Brenner Vadose 2 (€2) 0 BrennerMultiplier 
vadose 1 (Ml) 

Brenner Multiplier 
vadose 2 (M2) 

2.00 x 10' 

2.00 x 10' 

6.26 x 100 

2.05 x lV3 

4.50 x 10' 

7.247 

1.210 x 10-2 

2.93 x 10' 

5.00 x 10-l 

3.58 x 10' 

6.00 x 1U' 

3.00 x 10' 1.00 x 10' 2.00 x 10' 1.00 x 10' 

3.50 x 10' 3.00 x 10' 2.50 x 10' 3.00 x 10' 

4.92 x 100 7.67 x 100 5.97 x 100 7.75 x 10' 

2.05 2.05 2.05 1.00 x ioo 

4.50 x 10' 4.50 x 10' 4.50 x 10' 4.50 x 10' 

5.750 x l0-j 8.810 x lo-' 6.924 x 1.133 x 

9.721 x lC3 1.456 x 1.159 x 1.470 x 

3.91 x 10' 1.60 x 10' 2.87 x 10' 1.75 x 10' 

5.81 x 10' 5.67 x 10' 4.42 x 10' 5.68 x 10' 

6.00 x 10-' 5.00 X lo-' 5.00 X 10-' 5.00 x 10-' 

7.00 x 10-' 6.00 x 10-' 7.00 x 10-' 7.00 x 10-' 

Formulas: 

pore velocity v = q0-1 1 D+3)) * ~ ( " @ b + 3 ) )  / porosity 
Brenner P P = W 4 D  
Dispersion 
Travel Time 
Half-Life 
R1 = 
R2 = 
K , =  Hydraulic conductivity 
t m =  
e =  Porosity 

D = 6.458 x 1~ + .14 * V'"' 
M * & = R1*  M1* L l N l  + R2 * M2 * UN2 

Half Life = La(2) / A 
Retardation factor in Vadose Leyer 1 = 1 + (Kd p,,/ e),,, 
Retardation factor in Vadose Leym 2 = 1 + (Kd pb/ 

Mean total travel time through both layers 

POHWUS-BNMI-W-NIE~ 18.1994 8:4&m QOldZ7'  
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TABLE F3.7-1 

CONSTITUENTS OF POTENTIAL CONCERN IN THE GROUNDWATER PATHWAY 
AND MODELING APPROACHES 

Level of ODASTI 
Potential COC Concern SWIFTLOAD Emran SWIFT 

Radionuclides 

Neptunium-237 

Plutonium-239/240 

Radium-226 

Strontium-90 

Technetium-99 

Thorium-230 

@ Thorium-232 

Uranium-Total 

Ol-&piCS 

1,l -Dichloroethene 

1 ,2-Dichloroethane 

3,3’-Dichlorobemidine 

&Methylphenol 

&Nitroaniline 

Alphachlordane 

Arochlor-1254 

Arochlor- 1260 

Benzo(a)anthracene 

@ Benzo(a)pyrene 

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 

~ U S - R I W O l ~ 7 W u n e  17,1994 612pm 



TABLE F3.7-1 (Continued) 

FEMP-O5RI-O DRAFT 
June23, 1994 

Potential COC 
Level of ODASTI 
Concern SWIFTLOAD ECTran SWIFT 

Bis(2chloroisopropyl)ether 

Bromodichloromethane 

Bromomethane 

Carbazole 

Chloroform . 

Dibem(a,h)anthrane 

Dieldrin 

Methylene chloride 

N-nitrosodi-n-propylamine 

InOrganiCS 

Antimony 

Arsenic 

Beryl1 ium 

Boron 

Chromium (Hex) 

Cyanide 

Lead 

Magnesium 

Manganese 

Mercury 

X 

Secondary X 

Secondary X 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Secondary 

Primary 

Primary 

Primary 

Secondary 

primary 

Secondary 

Secondary 

Primary 

primary 

Secondary 

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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TABLE F3.7-2 

SUMMARY OF TIMES, LOCATIONS, AND MAXIMUM MASS LOADING 
FOR CON- OF POTENTIAL CONCERN TO 

THE GREAT MIAMI AQUIFER 

Mass Loading Time of Maximum Grid Block 
at Maximum Concentration Concentration Location 

Constituent of Potential Concern Obs/day) (Yeafs) X,Y 

Radionuclides 
Neptunium-237 

Radium-226 

Strontium-90 

Technetium-99 

Uranium-Total 

organics 

1,l -Dichloroethane 

1,l -Dichloroethene 

1 , 1 , 1 -Trichloroethane 0 1,1,2-Trichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (tot) 

2-Chlorophenol 

2-Hexanone 

2-Methylnaphthalene 

2-Methylphenol 

2,4-Dinitrotoluene 

2,6-DinitrotOluene 

4-Chloro-3-methylphenol 

4-Methylphenol 

4-Nitroaniline 

Alpha-chlordane 

Benzene 

Benzyl alcohol 

Bis(2-chloroisopropyl)er 0 Bromodichloromethane 

1.979 x 10-08 
O.OO0 

1.426 1014 

1.566 x le 
5.481 x l p  

2.098 x 10-09 
3.218 x lWi4 

7.900 x 10’O 

6.171 x 1012 

4.2% x 10-08 

2.013 x 10-06 
1.100 x le 
8.137 x 10-06 

1.578 x le 

1.827 x l e  

9.687 x 1016 

1.471 x 
1.758 x l e  

2.131 x 1 p  

4.134 x l e  

3.970 x 1007 

9.904 x 10” 

3.634 x l e  

1.582 x le 

2.212 x l e  

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 

57,70 

~ U S - ~ 1 9 k - n h m o  20.199) 92Gm 
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Diethylphthalate 

Endosulfan II 
Endosulfan Sulfate 

Endrin Aldehyde 

Heptachlor Epoxide 

N-nitrosodi-n-propy lamine 

Tetrachloroethene 

Trichloroethene 

IU0qaUiCS 

Antimony 

Arsenic 

Barium 

Boron 

Chromium (Hex) 

Cyanide 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Thallium 

FEMP-OSRI-4 D W  
June23, 1994 

TABLE F3.7-2 
(Continued) 

Mass Loading Time of Maximum Grid Block 
at Maximum Concentration Concentration Location 

Constituent of Potential Concern (lbdday) c r e w  X.Y 

Carbazole 1.083 x 10-05 530 

c 

7.147 x lO-*’ 

1.880 x IC2’ 
1.275 10-33 

3.800 10-15 

3.212 x le 

2.939 x 10”  

5.574 x 

2.524 x l e  

7.388 x 1U20 

O.OO0 

8.012 x 10-06 

4.829 x l p  

3.493 x 10-05 

4.179 x 10-05 

9.112 x lo+@ 

3.456 x lU* 

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 

loo0 

690 

NA 

5 1.69 

30.71 

55,84 

5534 

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 

20.1994 9:7Aam 



FEMP-OSRI-4 "-6161 &% 
June s,' 1994 

TABLE F3.7-3 

SUMMARY OF TIME, LOCATION, AND MAXIMUM CONCENTRATIONS OF 
PRIMARY CON- OF CONCERN IN TEE GMA - ON SITE AND OFF SITE 

8.66 x 10- 

1.27 x le 
1.62 x le 
9.89 x le 
4.01 x l@' 
157 x 1 9  

3.68 x 10- 

2.23 x 1o+w 
9.06 x lO+W 

4.65 x 10+0' 
136 x 
1.19 x loo' 

636 x 

1.35 x 10+O6 
2.38 x 

1.07 x 10+01 

2.44 x 10+m 

9.55 x 1O+W 

1.47 x lfl' 
5.66 x lorn 
1.48 x lorn 
133 x 1fl1 
7.31 x le 

6.25 x 
1.95 x 
3.80 x 
2.38 x 
7.87 x 100' 

253 x le 

4.86 x 10-03 
2.87 x 

3.64 x 10-06 

1.48 x loM 

2.92 x 1O+W 

1.62 x 1o+a 
1.22 x lO+O' 
1.06 x lO+W 

910 
600 
960 

lo00 
70 
90 
lo00 
lo00 
lo00 

10 
10 

lo00 
lo00 

20 
lo00 
520 
10 

lo00 

60 
lo00 
lo00 
20 
60 
100 
40 
40 
20 
520 
20 
100 
20 
20 
60 
20 
20 
20 
20 

2.48 x 10" 

2.77 x 10-11 
8.06 x lQIJ 

1.78 x le 
1.45 x le 
8.67 x le 
2.44 10-5~ 
352 1f19 
1.76 x 

156 x 
136 x 

3.10 x 
2.40 x 1o+a 

9.74 x 1o+a 
1.23 x laQ' 

4.75 x 1o+w 
4.43 x 10+m 
6.15 x le 

1.95 x 1002 
3.14 x lo-= 
8.18 x 
1.16 x le 
2.82 x 1046 
2.47 x 

9.91 x l@' 
1.07 x 1O+W 

3.95 x lorn 
1.60 x 1041 
9.05 x loQ3 

832 x 10-17 

4.90 x lorn 
5.94 10-l~ 

3.43 x 1o+m 

1.57 x l@ 

7.15 x le 

4.50 x 100' 
4.17 x le 

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 



FEMP-OSRI-4 DRAFT 
June23, 1994 - 

TABLE F3.7-3 ( C ~ ~ t h ~ e d )  

FEMP Roductim Wcll (43.75,1)b FEMP production Well (43,75,5)b 

constiblent of Conanh.tion Time COUCCIUdOO Timt 
Potential Concern @pb) (Yr) @pb) W) 

3.57 x 10- 
NA 
NA 

1.58 x 10- 

8.84 x 10- 
NA 
NA 

1.16 x lo+'' 

1.49 x le 

4.65 x 10-10 

1.68 x loo' 
5.47 x 10+0' 
1.11 x loo' 

NA 
NA 

4.12 x 
7.45 x loo' 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.78 x le 
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 le 

1.57 x 10- 
NA 
NA 

3.29 x 10+Oo 

1.25 x 10-10 

3.08 x 10- 

2.20 x 10+m 
7.02 x le 

8.03 x le 

NA 
NA 

131 x 1o+u 
1.85 x loo1 

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 

. .  . .  
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June23, 1994 

TABLE F3.7-3 (Coatinued) 

1.99 x le 
8.06 x lQi5 

1.78 x 1 f l  
1.45 x le 
7.71 x lorn 

2.77 x 10-11 

2.44 10-53 

3.53 1049 

1.40 x 1o+a 

3.31 x loo1 
3.88 x 10+Oo 
2.40 x 1o+a 
2.01 x 1o+a 
9.74 x 1o+m 
1.23 x loo' 
2.03 x lO+QI 
4.85 x 10+Oo 

NA 

1.95 x lorn 
3.14 x 10-= 
8.18 x 

NA 
NA 

2.47 x lUS2 

9.29 x lo4' 
5.51 x lorn 
3.95 x loM 

9.05 x loM 
NA 

1.57 1045 
NA 

4.90 x l e  
NA 
NA 

2.43 x 
NA 

NA 

690 
860 
lo00 
lo00 
70 
100 
lo00 
lo00 
180 

lo00 
lo00 
lo00 
990 
40 
780 
410 
lo00 
NA 

60 
lo00 
lo00 
NA 
NA 
680 

40 
40 
40 
NA 
40 
740 
NA 
40 
NA 
NA 
40 
NA 

NA 

1.54 x le 
NA 
NA 

6.18 x 104/ 
6.68 x le 

NA 
NA 

5.06 x 1 6  

7.45 x 1o+a 

5.23 x le 
2.40 x 1o+a 
1.46 x 1o+m 
1.28 x 1o+a 

NA 
NA 

1 3 3  x 
1.58 x 10+Oo 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

490 
NA 
NA 
lo00 
70 
100 
NA 
NA 
270 

lo00 
lo00 
lo00 
lo00 
NA 
NA 
450 
lo00 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

2.48 x 10- 

3.72 10-l~ 
3.60 x lorn 

3.38 x 

732 x 10- 
8.67 x looL 

0.00 

0.00 
1.76 x 10+O3 

1.29 x le 
4.32 x 10+Oo 
2.17 x 
3.10 x 
6.68 x 

351 x 
2.74 x 10+Oo 

NA 

1.18 x le 

2.42 x lo4 
1.16 x le 
2.82 x lo4 
6.62 x 

6.22 x l@' 
1.42 x l e  

NA 

2.92 x l e  

2.03 

2.05 x 1045 

434 x 1045 
935 10-52 
8.32 10-17 
3.92 x le 
5.94 10-14 
7.15 x le 

450 x loo1 

4.17 x le 

1.65 x 1o+a 

850 
1000 
1000 
1000 
70 
100 
0 
0 

260 

1000 
1000 
1000 
1000 
40 

1000 
470 
1000 
NA 

80 
1000 
1000 
60 
580 
880 

60 
60 
40 
NA 
40 
980 
60 
40 
200 
40 
40 
80 

40 

1 
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TABLE F3.7-3 (Continued) 

FEMP-OSRI-4 DRAFT 
June23. 1994 

Well 14 (S9,38,1)b well 34 (S.11,l)b Well 2071 @5,66,1)b 
constituent of Concencnrion Time Concenrrrtion Time COncentntioa Time 
Patentkl concern @Pb) (Yr) @Pb) (Yr) (PPb) (Yr) 

1.11 x 1000 
9.09 x 10-26 

1.23 x le 
5.28 x lo-*' 

1.32 x 10-l' 
4.07 x 10- 

0.00 
0.00 

8.73 x lo+@ 

1.29 x 

2.74 x 10+Oo 
1.13 x 10+Oo 

237 x le 
233 x 
9.27 x le1 

4.06 x loo' 

2.73 x 1o+m 

2.20 x le 

3.14 x le 
0.00 
0.00 

4.68 x 10-06 
1.06 10-74 

4.25 x 10-116 

2.33 x 10-0' 
NA 

2.53 x 1O-l' 
NA 
NA 

1.96 x 10- 

131 x 10-01 
1.96 10-19 

1.26 10-13 

2.29 x 

6.42 x 
2.29 x l@' 

1.09 x 1045 

990 
lo00 
lo00 
390 
160 
110 
0 
0 
990 

lo00 
lo00 
lo00 
lo00 
60 

loo0 
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 le 
NA 
NA 

3.78 x 1 9  

6.51 x 1045 
NA 
NA 

2.80 x 10-13 

9.92 x l f l 1  

4.46 x loo' 
8.05 x le 
1.49 x 10+Oo 

NA 
NA 

1.63 x le 

1.70 x 
1.21 x lo4L 

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 
loo0 
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 x 10-l~ 
4.43 x 10- 

NA 
NA 

6.21 x 

8.7s 10-13 
1.43 x 1006 

4.87 x 10+Oo 

NA 
NA 

1.42 x 10+O4 
3.87 x le 

NA 

3.05 x loa 
NA 
NA 
NA 
NA 
NA 

1.27 x 100' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

553 x le 

lo00 
NA 
NA 

240 
80 
NA 
NA 
200 

lo00 

80 
820 
NA 
NA 
lo00 
loo0 
NA 

480 a 
NA 
NA 
NA 
NA 
NA 

140 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 



FEMP-OSRIk bWT - 
June23. 1994 

TABLE F3.7-3 (Continued) 

Well 2127 (5.6.lIb SOWC COLLl (101,38,1)b 
Time 

Well 2119 (73,52,1)b 
-on Timc Coacenh..tion Time 

potmdrlconcan @Pb) cyr) W) Cyr) (ppb) (Yr) 
Radionuclides 

Plutonium-238 NA NA NA NA NA NA 
PlutOnium-239n40 NA NA NA NA NA NA 

Neptunium-237 2.09x10-05 lo00 2.47 x 10-05 10 3.84xlorn loo0 

Ractium-226 9.94 x lorn 10 3 . 6 7 ~  1008 450 7.74x 10.18 lo00 
sfndum-90 4.61 x 1Wl2 210 2.75 x 170 2.18 x 10-l~ 360 
Teclu~dum-99 1.14 x le 60 6.86 x le 150 2.68 x 1004 130 
Thorium-230 NA NA NA NA NA NA 
Thorium-232 NA NA NA NA NA NA 
Umnium-Toml 2.wx10+02 940 1.06 x 10+*1 850 5.97x 1o+m lo00 
I n O ~  
Aatimony 1.94 x lW14 lo00 3 . 7 0 ~  lo+@ 70 1.48 x 10-21 lo00 
M C  1.12x le lo00 73Sx10m 800 2.slx1009 160 
Beryllium 1 .06x10+~  loo0 1.42 x lo+'' lo00 9.16 x 100' 180 
chromium (hex) 139x100' lo00 1 . n x  le lo00 6 . 0 8 x l e  lo00 
Cyucide NA NA NA NA NA NA 
Lead NA NA NA NA NA NA 

M.ngmese 1.26x100' lo00 1.84x100' lo00 9.81 x le 220 
M.gnesium 5.03x10+04 lo00 l . r n X l O + ~  lo00 4.%X10+02 lo00 

1 . 8 6 ~  le loo0 NA NA 9.44 x lo-" lo00 

3.Mxlorn 480 NA NA 2.65xlom So0 
Amclor-1254 NA NA NA NA NA NA 
Aroclor-1260 NA NA NA NA NA NA 
Benzene NA NA NA NA NA NA 
B-(a- NA NA NA NA NA NA 
B-(a)Pm NA NA NA NA NA NA 

3.94 x loo' 
4.29 x 100' 

NA 
9.94x lorn 

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 

1.73 x 100' 
1.86 x 10-0' 

NA 
3.87 x le 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

120 
80 
NA 
740 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 



- -  FEMP-OSRI-4 D W  
June23, 1994 

TABLE F3.7-3 (Co~tinUed) 

SOWC COLLl (lOl,38,@ SOWC C O L E  (108,52,1? SOWC COLL2 (108,52,5y 
constituent of Concenbntion Time C o n c e d o n  Time conccmati on Time 
Potmtipl concan @pb) (Yr) @Pb) Cyr) ob) cyr) 
Radionuclides 
Neptunium-237 
Plutonium-238 
PlutoniUm-239/240 
Mum-226 
strontium-90 
Technetium-99 
Thorium-230 
Thorium-232 
Urauium-Tatal 
Inorganics 
*Y 
Arsenic 
Bayllium 
chromium (hex) 
cyanide 
Lead 

Mw-= 
Mgcury 
organics 
Alplla4ordane 
Aroclor-12S4 
Amclor-1260 
BCnZCltt 

B d a -  
B-(.)pyrene 
BiS(2- 
M-YlW- 

5.61 x le 
NA 
NA 

1.03 10-l~ 
3.12 x 10-l5 
4.01 x le 

NA 
NA 

1.00 x 1o+m 

2.29 x 1V21 
3.47 x 1009 
1.28 x 1o+m 
9.06 x looe 

NA 
NA 

1.17 x 1003 
NA 

7.22 x lO+QL 

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 10-06 

NA 
NA 

429 x 10-16 

i s 3  x 10-l~ 
2.29 x le 

NA 
NA 

4.66 x 10+0' 

136 x 1V21 
854 x la08 
5.27 x 10+Oo 

NA 
NA 

6.46 x 
633 x le 

1s1x1002 

3.93 x la08 

1.43 x le 
NA 
NA 
NA 
NA 
NA 

1.88 x le1 
1.52 x lo4' 

NA 
3.45 x lorn 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

lo00 
NA 
NA 
lo00 
320 
80 
NA 
NA 
lo00 

lo00 
180 
200 
lo00 
NA 
NA 
lo00 
280 
lo00 

480 
NA 
NA 
NA 
NA 
NA 

120 
80 

NA 
720 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

2.79 x 1006 
NA 
NA 

6.02 x 

3.12 x 10- 
NA 
NA 

6.44 x lo+" 

1.94 x loe2' 
1.08 x lom 

7.81 x 10+Oo 

NA 
NA 

8.81 x 
8.00 x le 

NA 

2.11 x 10-l~ 

2.23 x 1002 

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 3) 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

~ U S - R n D - O l - M - ~  18.1994 7dlpm 
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June23.1994 

TABLE F3.7-3 (continued) 

STRICKERS GROVE WELL N.E. Recepsor (90,91,1)b 
T i w  

consriruent of 
Cwcarmtroa Time cmcunmlon 

9.69 x 1046 
NA 
NA 

8.69 x lCi4 
5 5 8  x le 

NA 
NA 

2.72 1 ~ 1 5  

1.24 x 1o+a 

9.97 x lo= 
6.76 x 1 6  
3 3 4 x l f l  

NA 
NA 

1.34 x 100' 

130 x lo+(# 
4.40 x le 
430 x 1Cl0 

3.09 x le 
NA 
NA 
NA 
NA 
NA 

1.62 x 100' 
2.17 x 100' 

NA 
4.85 x l e  

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lo00 
NA 
NA 
lo00 
350 
120 
NA 
NA 
lo00 

lo00 
80 
80 

loo0 
NA 
NA 
lo00 
510 
loo0 

500 
NA 
NA 
NA 
NA 
NA 
120 
80 
NA 
720 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.74 x le 
NA 
NA 

6.06 x lC2' 
4.19 x 

0.00 
NA 
NA 

4.90x 10- 

0.00 

2.67 x loQd 
7 B  x 1oQd 

NA 
NA 

9.69 x 10-15 

537 x 1o+a 
535 x lo- 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lo00 
NA 
NA 
loo0 
380 
0 

NA 
NA 
240 

lo00 
0 
80 

900 
NA 
NA 
loo0 
loo0 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE F3.7-3 (Continued) 

FEMP-OSRM D W  
Juae23, 1994 

~ 

Zone 1 Zone 2 zone3 
conatitumt of MuConc. Time MuConc. Time Mur.Coae. Time 

Radionuclides 
Poteatid Conccm Wb) Wr) @pb) Cyr) @Pb) clr) 

3.57 x l o a  
NIA 
NIA 

1.21 x l o a  
2.44 x 10-08 
1.94 x 10 -02 

NIA 
NIA 

1.70 x 

4.65 x lO+O' 
1.70 x 
2.57 x lp 

NIA 
NIA 

1.22 x 1o+a 

1.66 x Id 
9.82 x 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

.NIA 
NIA 
NIA 
NIA 
NIA 

230 
NIA 
NIA 
10 
50 
90 

NIA 
NIA 
190 

10 
lo00 
lo00 
lo00 
NIA 
NIA 
530 
10 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

6.74 x 1 6  
NIA 
NIA 

1.38 x 1 f l  
6.58 x 10-08 
2.85 x l@' 

NIA 
NIA 

6.28 x 

1.22 x 10+0' 

1.12 x 10-0' 
8 3 4  x 1o+a 

5.13 x 

NIA 
NIA 

8 . 6 0 ~  I d  

NIA 
1.18 x lO+'P 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

750 
NIA 
NIA 
920 
70 
90 

NIA 
NIA 
210 

10 
lo00 
lo00 
lo00 
NIA 
NIA 
920 
10 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.25 x l f l  
NIA 
NIA 

3.27 x 10- 

1.94 x le' 
NIA 
NIA 

2.75 x 10+Oe 

2.40 x 10-09 

3.69 x 10+0' 
9.66 x 1o+a 
4.27 x le 
3.01 x 100' 

NIA 
NIA 

238 x 10+O3 
NIA 

9.09 x Id 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

540 
NIA 
NIA 
10 
70 
40 

NIA 
NIA 
790 

10 
10 

lo00 
lo00 
NIA 
NIA 
500 
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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TABLE F3.7-3 (Continued) 

zone4 Zone 5 Zone6 
constituent of Max Conc. M u  Conc. M u .  c~qc. 
Potentid concan @Pb) Time @Pw Time @pb) Time 

e 
Radionuclides 
Neptunium-237 
Plutonium-238 
Plutonium-239m 
Radium-226 
Strontium90 
Technetium-99 
norium-230 
norium-232 
UtmiumT0t.l 

Antimony 
Arsenic 
Beryllium 
Chromium (hex) 
cyulide 
Lud 
M.gneeium 

M w m -  
Mercury 

Ioogaaiep 

2.81 x le 
NIA 
NIA 

3.37x I# 
5.92 x 10-11 
6.25 x le 

NIA 
NIA 

1.46 x IO+@ 

4.04 x 10+01 
4.64 x lo+@ 
1.63 x 1009 
1.29 x 100' 

NIA 
NIA 

253 x I d  
8.12 x 

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 le 
9.89 x le 
4.01 x 100' 

NIA 
NIA 

9.06 x 1o+a 

2.91 x 10+Oo 

1.19 x le' 

NIA 
NIA 

135 x 106 
135 x 10+Oo 

NIA 

5.69 x 1o+w 

1.07 x 10+0' 

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 

NIA 
NIA 
lo00 

lo00 
lo00 
lo00 
lo00 

NIA 
NIA 
520 
loo0 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.35 x l# 
NIA 
NIA 

3 3 0 x  le 
7.23 x le 

NIA 
NIA 

637 x IOm 

2.17 x IOa1 
136 x 

5.89 x I@ 
NIA 
NIA 

1.00 x 10-12 

3.90 x 10-16 

2.03 x Id 
4.27 x 

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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TABLE F3.7-3 (Continued) 

E. BOUND W. BOUND N. BOUND 
constituent of Concenp.tion Time Conccntmtim Time Coacearntion Time 
P0tenti.l concern @Pb) cur) @Pb) cur) W) cur) 

1.555 x 10- 
NA 
NA 

1.318 x le 
8.247 x 10-l' 
6.248 x le 

NA 
NA 

1.263 x 1o+a 

1.563 x 10+Oo 
1.677 x loo' 
1.419 x le 
1.622 x 10+Oo 

NA 
NA 

5.283 x 1o+m 
4.426 x 10+m 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA . 

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 l e  
NA 
NA 

1.186 x le 
5.867 x 1009 

NA 
NA 

1.108 x lo+'' 

5.363 x lorn 

2554 x loo' 

5367 x lorn 
3372 x 100' 

3.856 x 100' 

NA 
NA 

4.051 x 10+Oo 
2.855 x 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

350 
NA 
NA 
10 
70 
90 
NA 
NA 
140 

lo00 
lo00 
loo0 
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 le 
NA 
NA 

1.083 x 10- 
8.31 x 
2.623 x 10- 

NA 
NA 

3.735 x lorn 

7.731 x loQ5 
1359 x 

0 
5.462 x 10- 

NA 
NA 

1.633 x 
8.144 x 100' 

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 

lo00 
10 

480 
NA 
NA 
730 
lo00 
NA 

NA 

NA NA e 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
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TABLE F3.74 

MAXIMUM EcTraa CONCENTRATIONS FOR 
SURFACE WATER AS A VERTICAL SOURCE 

Radionuclides 
Plutonium238 
Plutonium-2391240 
Thorium-230 

Thorium-232 
uranium234 
URnium-2351236 

uranium-238 

Iaorg~ics 
Cyulide 

Lead 
Mapitatiurn 

wwli= 

SSOD 3.68~10'8 

SSOD 157 x 104 
SSOD 223x100 

SSOD 5.71 x 10' 
SSOD 1.01 x I d  

SSOD 1.23xld 

SOD i n ~ i o - ~  

SSOD 6 3 6 x l d  
SSOD 2.44xld 
SSOD 9 3 5 x 1 4  

SSOD 1.47 x lo" 
SSOD 5.66x1C2 
SSOD 1.48x1W2 

CD 1.33 x 10-' 

CD 731x104 
SSOD 3.64xlod 
SSOD 6.25~100 

DE 256xlQ' 
SSOD 3 . 8 0 ~  10' 

DE 7 . 8 7 ~  lo'' 

SSOD 1 . 4 8 ~ 1 0 ' ~  

CD 4 . 8 6 ~  lC3 

CD 2 . 5 3 ~ 1 0 ' ~  

SSOD 2 . 9 2 ~  10' 
CD 2.87 x 10' 

SSOD 1 . 6 2 ~  I d  
CD 1 . 2 2 ~  10' 
CD 1.06xloo 

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 10'8 
1.27 x lW5 

157 x 104 

5.71 x 100 
2.23 x loo 

1.01 x I d  

1.23 x Id 

636 x Id 
2.44 x I d  

935 x lob 

1.47 x lV' 
5.66 x 10-2 

1.48 x 10-2 

133 x lo" 
731 x 104 
3.64 x 104 
6.25 x loo 

2.56 x l(T1 

3.80 x 10' 

7.87 x 10" 
1.48 x loJ 

2.53 x lV2 

2.92 x loo 
2.87 x 10' 

1.62 x Id 
1.22 x 10' 

1-06 x loo 

SOD s.06Xio-15 860 10-16 

SSOD 2.77 x 10-l~ io00 5.67 10-13 

SOD 352x1049 io00 o .oo~ i00  

SSOD 2.44~1053 lo00 0 . 0 0 ~ 1 0 ~  

S O D  5.80 x l(r' 100 5.80 x 10-1 
SSOD 1.03xld 100 1 .03x ld  
SSOD 126x10'  100 126x10'  

S O D  9 . 7 4 ~  I d  40 9 . 7 4 ~  I d  
SSOD 1.23xlQ' 780 5 . 1 4 ~  le2 
SSOD 5.44xld 180 5.44xld 

SSOD 1.95 x la2 60 1.95 x lW2 
SSOD 3 . 1 4 ~  lVs lo00 0 . 0 0 ~  10' 

SSOD 8.18~10'29 lo00 0.00xloo 
CD 1 . 1 6 ~  104 60 1 . 1 6 ~  104 

SSOD 2.82 x 1046 580 7.76 x 
SSOD 2.47xlf12 680 322x1063 
S O D  9.29 x 10-I 40 9.29 x 10-* 

DE 

SSOD 

DE 
SSOD 

SSOD 

CD 

SSOD 

SSOD 

SSOD 

CD 

CD 

5.51 x 10-2 

3.95 x la3 
9.05 x la3 
157 x 1045 
5.94 10-14 

832 10-17 

4.90 x 1c-2 

3.43 x I d  

4.7 x 104 

7.15 x lod 

450 x 10" 

40 
40 

40 
740 

200 
60 
40 
40 
40 
80 

40 

551 x 1w2 

3.95 x la3 
9.05 x la3 
7.67 x lf19 
4.60 10-14 

832 x 
4.90 x 10-2 
555 x lod 
2.43 x I d  
450 x 10" 
4.17 x 104 



TABLE F3.7-6 (Continued) 

FEMP-OSRI-4 DRAFT 
June23, 1994 

Exposure- well 12 Well 13 

Maximum Time of Conc. U Maximum Timeof C0nc.U 
constituente of Source Conc. M u  1o00yrs Source Conc. uut now 
Potentipl Concern Artr ( U d u  (Ug/l) Area (W) (yrs) (wfi) 
Radionuciidg 
Plutonium-238 SSOD 8 . 0 6 ~  10" 860 9 . 5 5 ~  SSOD 3 . 3 8 ~  lo00 3.13 x 

Plutonium-239/240 SOD 2.77 x 10-11 io00 3.68 x 10-15 SSOD 3.72 x 10-l~ io00 231 x 10-l~ 

Thorium-230 SOD 2.44x 10-53 io00 o m x  io0 SSOD 0.00 x 10' 0 0 . 0 0 ~  10' . 
Thorium-232 SOD 353x1049 io00 o . 0 0 ~ 1 0 ~  SSOD 0 . 0 0 ~  10' 0 0 . 0 0 ~  10' 

umnium-234 SSOD 5 . 8 0 ~  1Q' 100 5 . 8 0 ~  1Q' S O D  2.84xlO-' 160 2.84xlC' 

Urrmium-2351236 SSOD 1.03xld  100 1.03~102 SSOD 5 . 0 3 ~  10' 160 5.03 x 10' 

UrmiUm-238 S O D  1.26xld 100 126x10'  SSOD 6 . 1 4 ~  I d  180 6 . 1 4 ~  I d  

1 l W m  

cy.niae SSOD 9 . 7 4 ~  I d  40 9 . 7 4 ~  I d  SSOD 6.68xld 40 6 .68xld  

Magnesium SSOD 5.44xld 180 5 .44xld  S O D  1 . 7 6 ~  I d  300 1.75 x I d  

-4- SSOD 1.95 x lV2 60 1.95 x lV2 SSOD 1 . 1 8 ~  lV2 80 1.18~ 11T2 

Arochlor-1260 SSOD 8 . 1 8 ~  lVm lo00 0 . 0 0 ~  10' SSOD 2 . 4 2 ~  1044 lo00 0 . 0 0 ~  10' 
BClUUlC NA NA NA NA CD 1 . 1 6 ~  104 60 1 . 1 6 ~  104 
B-(o).nthrocene NA NA NA NA SSOD 2 . 8 2 ~  1046 580 7.93 x 

B-(.)pynne SSOD 2.47 x 680 0 . 0 0 ~  10' SSOD 6 . 6 2 ~  lo-" 880 0 . 0 0 ~  10' 
Bis(24orohpmpyl) SSOD 9.29 x lo-' 40 9.29 x lo-' S O D  6 . 2 2 ~  10'' 60 6 . 2 2 ~  10" 
B r o m o d i c b I o r o ~  DE 5.51 x lr2 40 5.51 x 1V2 DE 1 . 4 2 ~  lC2 60 1 . 4 2 ~  lo-* 

Lead SSOD 1.23 x lQ' 780 8.70 x lV3 SOD 2 9 2 x 1 ~ 3  io00 i . z x i 0 4  

o%nnics 

AN)ChlOr-1254 SSOD 3 . 1 4 ~  lVs lo00 0 . 0 0 ~  10' SSOD 2.03 x io00 0 . 0 0 ~  io0 

BNmlOlIldhllB3 SSOD 3.95 x 40 3.95 x lV3 SOD 2.05 x 40 2.05 x 1v5 
Chloroform DE 9.05xlW3 40 9 . 0 5 ~ 1 0 ' ~  DE 4 . 3 4 ~  1v5 40 4 . 3 4 ~  1OJ 
 mi(^- SOD 1 ~ 7 ~ 1 0 4 ~  740 o.00~100 SOD 935x1042 980 o.oox100 
Dieldrin NA NA NA NA SOD 5 . 9 4 ~  lQi4 200 5 . 9 4 ~  lo-" 

NA NA NA NA CD 832 x lo-'' 60 8.32 x ld' 33-Dichl- 

1,l-DichlOroetfiene S O D  4.90x1C2 40 4.90x1C2 SSOD 3.92xlC3 40 3.92xlC3 

Mdhyleae chloride NA NA NA NA SSOD 7 . 1 5 ~  le 40 7.15 x 1@ 

4-Mdhylphcnol SSOD 2.43 x I d  40 2.43 x I d  SSOD 1 .65x ld  40 1 .65x ld  

4-NkOMilh NA NA NA NA CD 4.50xl(r1 80 4 . 5 0 ~  I@' 

N-UhtWdk NA NA NA NA CD 4.7 x 104 40 4.17 x 104 

. .  
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TABLE F3.74 (Continued) 

0 Emwue poist Well 14 

Radionuclides 
Plutonium-238 
Plutonium-239n40 

Thorium-230 

Thorium-232 

uranium-234 

Uranium-2351236 

uranium-238 

lnorgnnirs 
cyanide 
Lull 

Magnesium 

orgrrnirs 
AIplla4- 

Arochlor-1254 

SSOD 9.O9x1CS 

SSOD 5 . 2 8 ~  lV2' 

SSOD 0 . 0 0 ~  10' 

SSOD 0 . 0 0 ~  10' 

SSOD 3 . 9 8 ~  lW2 

SSOD 7.01 x 10' 

SSOD 8 . 5 7 ~  I d  

SSOD 2.73xld  

SOD 237x10-7 

SSOD 7.92xld  

SSOD 

SSOD 

SSOD 

CD 

SSOD 
SSOD 
SSOD 

NA 

SSOD 
NA 

SSOD 
SSOD 
CD 

SSOD 

SSOD 

SSOD 

CD 

CD 

3.14 x 
0.00 x 100 

0.00 x loo 

4.68 x 106 

4.25 x 10-116 

1.06 10-74 

233 x lO-' 

NA 

2.53 x 
NA 

1.96 x lO-'rn 

1.96 x lo-'' 

2.29 x 
1.51 x 105 

1.26 10-13 

6.42 x 10' 

2.29 x lO-I 

1.09 10-5 

lo00 

loo0 

0 

0 

340 
240 

260 

60 
lo00 

480 

160 

0 

0 

60 

940 

lo00 

80 

NA 

40 

NA 

lo00 

240 

80 

40 

40 

80 

100 

40 

9.09 x 10-26 

5.06 x 10-2' 

0.00 x 100 

0.00 x 100 

3.98 x lW2 

7.01 x 10' 
8.57 x l@ 

2.73 x I d  

234 10-7 

7.92 x I d  

3.14 x 10-3 

0.00x loo 

0.00 x roo 
4.68 x 106 
1.06 10-74 

3.11 x 
233 x 1O-' 

NA 

253 x 10"' 
NA 

1.28 x 1Q'a 

1.96 10-19 

2.29 x 

151 x 1 6  

1.26 10-13 

6.42 x 10' 

2.29 x 10-' 

1.09 x loj 

NA Not applicable 
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TABLE F A 8 1  

SUMMARY OF EsllMATED RANGE AND DIWRIBUTION OF MODEL P- 

parameter Minimum value Calibrated Value Maximum Value Assumed Distributiorf 

36 Wday in IC,., 120 to 638 Wday in 1,831 Wday in & Log Normal 
Zone VI 6 zones zone Iv mean = 305 

SDb = 1.593 

Kh 

5 5 t o 2 0  100 Log Normal 
mean = 22.36 
SDb = 2.115 

Khnc 

Porosity (n) 15 % 30 96 

Gradient 0 0.00033 - PAc Varies 
0.0008 - SFE 

Transport 2,875 ft. - PA Varies 
Distance Q 4,150 ft. - SF 

Partition 0.96 Ln<g 1.78 I fKg  
Coefficient 
64) 

Dispersivity (a) 62.5 ft 

MixingDepth 5ft 
(4n) 

MiltrationRate 4in/yr 

50 5% Log Normal 
mum = 27.40 
SDb = 1.351 

0.0067 - PA Uniform 
0.001 - SF 
3,000 ft. - PA Uniform 
4,250 ft. - SF 
3.80 Ln<g Log Normal 

mean = 1.910 
SDb = 1.411 

100 ft 250 ft 

Layer 1 saturated 15 ft 
thickness approx 
10 ft 

6 in/yr 8 idyr 

Uniform 

Uniform 

Uniform 

In establishing distributions, the range is assumed to represent a 95 percmt confidence interval, with 
approximately 2 standard deviations above and below the mean. Standard deviations were calculated 
based on this assumption. 
Standard deviation for log normal distributions are reported 88 a multiplicative factor. 
PA = Production Area hypothetical source 
SF = South Field hypothetical source 
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TABLE F3.8-2 

SUMMARY OF ECTran MODEL MONTE CARLO RESULTS 

Parameters (Units) Case 1 Case 2 Case 3 

Range of predicted maximum 
concentration for source area (pg/L) 

Range of predicted maximum 
concentration for fenceline (pg/L) 

Baseline maximum GMA 
concentration in source area (pg/L) 

Baseline maximum GMA 
concentration in source area (pg/L) 

Mean source area GMA 
concentration (pglL) 

Mean fenceline area GMA 
concentration (pg/L) 

% < baseline source area GMA * 
concentration 

96 < baseline fenceline GMA 
concentration 

1.46 x Id to 
1.21 10' 

1.28 x 10' to 
2.73 x Id 

2.25 x. 108 

7.74 x 104 

2.58 x lo6 

4.09 x 104 

54% 

86 % 

2.03 x Id to 
1.54 x 10' 

5.83 x 1C2 to 
3.83 x Id 

2.25 x l d  

7.74 x 104 

2.50 x 108 

4.55 x 104 

58 96 

81 % 

NIA 

5.96 x lW3 to 
5.38 x 10' 

9.05 x 10' 

1.48 x 10' 

NIA 

1.20 x 10' 

NIA 

58 % 

~ U S I U U M l - M - 7 U ~  17.19W613pe 
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TABLE F3.W 

MAXIMUM GRID AND FENCELINE CONCENTRATIONS 

Cell Location Time of Concentration % of Base 
Case Number Case Description (Grid) Max (years) @PW Case 

Grid Maximum 
Case 1 Baseline 
Case 2 Min. Travel Time 
Case 3 Max. GMA Conc 
Case 4 Min. K,, 
Case 5 M a .  Kh 

Case 6 Mh.  

Case 7 Max. knc 
Case 8 Mh. Kd 

Case 9 Max. Kd 

Case 10 Mm. Disp. 
Case 11 Max. Disp. 
Case 12 Min. Porosity 
Case 13 Max. Porosity 
Case 17 Original Model 
Fendine 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/y. 

Case 7 Max. KhK,, 
Case 8 Mh.  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 

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 lo+’ 
1.545 x 
1.471 x 
2.971 x 

5.886 x 

7.013 x 
8.838 x lo+’ 
3.814 x 10’’ 
7.022 x 
7.022 x 10’’ 
2.336 x lo+’ 

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 

7.749 io+’ 

7.023 x 1 0 + ~  

2 . 9 4 0 ~  1 0 + ~  

2.077 x 1 0 + ~  
9.559 x 1 0 + ~  

22 % 

220 % 

209% 
42 96 
110% 
84% 

100% 
100% 
126% 
54 96 
100% 
100% 
33 % 

28 % 

106% 
108 % 
74 % 
111% 
69 % 
101 % 
90% 
143 % 

50 76 

99 76 

101 96 
46% 
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TABLE F3.8-5 

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 wears) MaxQears) ofMaximum Case 

East-Maximum at ('7O;as) 

Case 1 

Case 2 

Case 3 

Case 4 

Case 5 
Case 6 
Case 7 

Case 8 
Case 9 

Case 10 

Case 11 

@ Case12 

Case 13 

Baseline 
Min. Travel Time 
Max. GMA Conc 
Mh. Kh 

Max. Kh 

Min. K& 
Max. Kh/K,, 

Min. & 

Min. Disp. 
Max. Disp. 
Min. Porosity 
Max. Porosity 

Max. Kd 

South-Maximum at (34;47) 

Case 1 Baseline 
Case2 Min. Travel Time 
Case 3 Max. GMA Conc 
Case 4 M b .  Kh 

Case 5 Max. Kh 

Case 6 M h .  &/y. 
Case 7 Max. Kh/K,, 

Case 8 Min. Kd 
Case 9 M a .  Kd 

Case 10 Min. Disp. 
Case 11 Max. Disp. 
Case 12 Min. Porosity 
Case 13 Max. Porosity 

60 

e 20 

40 

100 

20 
60 
20 

20 
100 

40 

40 

60 

40 

< 20 

c 20 

< 20 

20 
< 20 

c 20 

< 20 

< 20 

20 

< 20 

< 20 

< 20 

< 20 

160 

100 

140 

260 
120 

200 
140 

120 

280 

160 

160 

180 

140 

100 

80 

100 

120 

80 

100 

100 

100 

120 

100 

100 

100 

100 

1.065 1 0 + ~  

4.500 10+~ 

1.355 x 
8.758 x 
7.812 x 
9.094 10+~  

1.096 10+~ 

1.338 x 
6.289 x 
1.501 x 
5.107 x 
9.863 x 
1.199 x 

2.058 x 
5.150 x 
8.953 x 
1.948 10+~ 

1.597 10+4 

2.039 x 
1.215 x 

2.085 x 
1.850 1 0 + ~  

2.940 1 0 + ~  

1.032 x 
2.033 x 
2.077 10+~  

42 96 

127% 

82 96 

73 96 

85 96 

103 96 

126% 

59 % 

141 % 

48 96 

93 96 

113% 

2596 
44% 

95 96 

78 % 

99 96 
59 56 

101 96 
90 % 

143% 

50% 

99% 
101 % 
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A'ITACHMENT I 

HISTORICAL AIRBORNE RE- OF URANIUM 

AND 
GEOCHEMICAL CONCEPTS OF THE SUBSURFACE URANIUM DISTRIBUTION 

AT THE FERNALD SITE 
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F.3.1.1.0 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 (I$ and Kd) used in the uranium fate and 

transport mode1 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 UF, tank 

leak at the pilot plant. Episodic UF, 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 this 

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 0 
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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. 3 

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 (Kl and Kd) 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 v&y 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 W E  HISTORY 

Uranium releases at the FEMP (known until 1991 as the Feed Materials Production Center) are' 

addressed in this section through discussions of the release mechanisms, routine discharges from 

production operations, significant episodic 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 Primarv Discharges From Production Ouerations 

Uranium processing operations within the FEMP production cyde resulted in both routine and 

episodic 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. Episodic releases resulted from unplanned incidents arising from either human error, 

equipment malfunctions, procedures, or situational conditions. 

F.3.1.2.1.2 Secondarv Releases From Nonmoduction 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 0 
PGH\OUS-RIUU)1-947\0ctobcr 27. 1994 6:Bpm F.3.1.2-1 
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storage pits can be attributed to load-idload-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 179,318 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 F E W  since Operations' were started in the 1950s. 

F.3.1.2.2.1 Description of Plant-bv-Plant ODerations 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 b.egan 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 an 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 buildings. Emphasis 
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is placed on the process chemistry, equipment and uranium species discharged as primary airborne 

releases during different periods of operation. 0 
F.3.1.212.1.1 Plant 1 Chmuling 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 mefinerv) 

Operations began in 1953 for the conversion of impure feed materials (received from Plant 1) to pure 

uranium trioxide (UO,). This was accomplished by dissolving the feeds in nitric acid; purification by 

solvent extraction; and thermal decomposition of the purified uranyl nitrate hexahydrate (UNH) 
solution to produce UO,, commonly called orange oxide. 

Plant 2/3 processed three classes of materials: pitchblende ores as they were mined and shipped to 

the FEMP; domestic uranium concentrates that had undergone a preliminary refining process-at the 

mill sites; and residues recovered at various stages of FEMP operations. Pitchblende ores contained 

elevated levels of radium and were processed from 1953 to 1955. 

Beginning in 1962, Plant 2/3 was used for processing quantities of residues that were generated by the 

FEMP processing plants along with those received from several U S .  Department of Energy (DOE) 

facilities. Residing within 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 (ppb) of 

transuranics such as plutonium (Pu)-239 and less than 10 parts per million (ppm) of fission products 

such as technetium (Tc)-99. Plant 2/3 contained four dust collectors and two scrubbers. Releases 

included small UO, particles which penetrated the scrubbers, UNH, and radium (Ra)-226. 

F.3.1.2.2.1.3 Plant 4 (Green Salt Plant) 

Operations began in 1953 for the conversion of pure UO, (received from Plant 2/3) to pure uranium 

tetrafluoride (UFk), commonly called green salt. This was accomplished by a two-step process that 

reduced U03 with hydrogen to form uranium dioxide (UW, which was then converted to UF, by 
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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, U03, U308, and UF4). 

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 1200OF, 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 a t  the FEMP, 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 CHex Reduction Plant 

Operations began in 1954 for the conversioi of UF, received from the gaseous diffusion plants to 

produce high purity UF, as a supplement to the Plant 4 production. Actual production ran from 1954 

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 U308 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 (Special 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 (UF4) began by heating the UF6 in an autoclave to 

transform the solid into a gas. The gaseous UF, was then reduced with hydrogen to form UF4. The 

UF4 was feed material for Plants 5 and 9. The offgas from the production of UF4 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 remwe 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 UO,, U308, and UF4. 

F.3.1.2.2.2 TimeRorm Characterization of Plant Discharges 

The principal sources of airborne emissions from F E W  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 F E W  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 J 
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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 and are characterized as follows: 
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Plant Stacks (kg U) Percent Principal U Species 

8 10,773 12 U308, UAP, UCl, 
7 13,272 14 UF4 

9 2599 3 u308 7 UF4m02F2 
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. 
**Estimated episodic release in 1966 (1 195 kg) was subtracted from 
Table F.3.1.2-2 total for the pilot plant because it was not released 
through the dust collector stacks. 

The Plant 8 scrubbers discharged another 36,378 kg U, primarily in the form of uranyl ammonium 

phosphate (UAP) and uranous 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 3590 4 
u308, uo2 66,649 70 

UF4 23,387 25 
uo3 149 < 1  

U02F2 194 < 1  
UCl, 28 < I  
urn*, m u * *  593 < 1  
Total 94,590 

*Uranyl ammonium phosphate 
* *Diammonium diur anate 

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 213 and 8, when combined with emissions from 

gulping operations and the wet scrubber discharges, together accounted for 52 percent (88,549 kg U), 
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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 F E W  releases 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 2/3 gulping operations (Table F.3.1.2-4) 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 FEW Dust Collector and Wet Scrubbers 

Historical discharges of FEMP dust collector and wet scrubbers are listed below: 

Discharges (kg U) 
Plant 1950s 1960s 1970s 1980s Total 

1 642 252 57 34 985 
213 14,556. 13,249 12,804 789 41,398 
4 27,861 4350 336 670 33,217 
5 . 22,978 2407 332 472 26,189 
6 449 75 1 2 2 1204 
7 13,272 . 0 0 0 13,272 
8 12,25 1 21,675 1952 273 47,151 
9 1096 1159 168 176 2599 

Pilot 1934 1179 13 6 3132 
Total 95,039 56,022 15,664 2422 169,147 

Percent 37 33 9 1 100 

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 
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with environmental media, undergo slow hydrolysis to other uranium species, or have migrated by 0 transport to other media. 

F.3.1.2.2.3 

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 F E W  as a result of environmental 

discharges during the facility's 38-year operational history. 

Dose Reconstruction Project Release Estimates 

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 DOE'S remedial investigatiodfeasibility study (R I /FS)  

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 EPISODIC 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 UF6 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 UF6 dissipated from cylinders placed 

on-line for operations. Quantities released as UF6 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 north/northwest at 5 mph. The 

release point was about 6 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. I 

F.3.1.2.3.3 Plant 2/3 Releases of UNHNtric Acid Vaoor 

Quantities of uranium were emitted from the Plant 2/3 gulping system as a vapor mist of UNH 

solution in nitric acid. These emissions occurred when U03 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 F E W  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 

Five nonproduction incinerators supported the general site operations. Discharges from these 

incinerators were as follows; 4 

1 0 F.3.1.2.4.1 Incineration 2 

3 

5 

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) 

11 

555 Uranium releases from these sources are estimated to be 3087 kg U (Table F.3.1.2-2) for the FEMP’s 12 

operational period. 13 

14 
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F.3.1.2.4.2 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 
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emissions at the waste pits have been estimated to be 1371 kg U for the FEMP operational period 

through 1984 (Table F.3.1.24). 
3 

F.3.1.2.4.3 Other Emissions 4 

Estimates of uranium releases from building exhausts and laboratory emissions have been estimated to 

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. 

5 

be 379 kg U and 68 kg U, respectively, for the FEMP operational period through 1984 (columns 6 
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TABLE F.3.1.2-3 

ESTIMATE OF FORM OF URANIUM STACK DISCHARGES BY DECADE (Kg) 

Species Plant 
Plant Speciesa 1950s 1960s 1970s 1980s Total Total 

1 ORES 642 149 0 0 79 1 
u3°8 a 103 57 34 194 985 

2/3 ORES 1788 414 597 0 2799 
u3°8 199 45 105 6 355 
u08 0 0 62 3 65 3219 

4 U03 0 75 0 8 83 
u3°8 21,349 3468 29 18 24,864 
UF4 63 82 79 1 301 63 1 8105 
U W 2  130 16 6 13 165 33,217 

22,185 2230 322 436 25,173 

U Y 2  16 0 0 0 16 26,188 

u3°8 
UF4 777 176 10 36 999 

u3°8 449 75 1 2 2 1204 1204 

7 UF4 13,272 0 0 0 13,272 13,272 

8 u3°8 4089 5239 706 119 10,153 
UAP 222 37 1 0 0 593 
UC14 9 19 0 0 28 10,774 

u3°8 672 696 168 176 1712 
UF4 416 37 1 0 0 874 
U W 2  8 5 0 0 . 13 2599 

Pilbt u308 1912 1064 13 5 2994 
UF4 22 115 0 1 138 3 132 

Total 74.537 16.187 2378 1488 94.590 

a U308 = uranium oxide 
= uranium trioxide 
= uranium tetrafluoride 

U@F2 = uranium fluoride 
UAP = uranyl ammonium phosphate 
UC14 = uranium tetrachloride 

uo3 
UF4 
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F.3.1.3.0 GEOCHEMICAL PROCESSES INFLUENCING THE URANIUM DWI"RIBU"ION 

F.3.1.3.1 RAINWATER/SOIL 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 (Cod in the watedsoil 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 water/soil 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: 
, 

3 

4 

5 

6 

I 

8 

9 

10 

11 

12 

13 

14 

15 

(1) CaC03 + H,O < - > Ca+, + HC03- + OH- 16 

(2) CO, + H20 <-> H2C03 

(3) H2C03 <-> H+ + HC03- 18 

19 

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, (Le., partial pressure of CO,) in the soil is greater than in the air, due to 

20 

, 21 

22 

decomposition of organic debris and respiration of microorganisms. The higher CO, activity in soil n 

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 water/soil system to be buffered between 7 and 8 by the 

2/1 

25 

26 

interplay of the above three reactions. n 

28 

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 

29 

30 

neutral pH values. These minerals provide silica, potassium, sodium, aluminum, and various trace 31 

metals to the porewater via dissolution and ionexchange reagions. The weathered surface area of 

these minerals plays an important part in the adsorption of ions from the porewater. i 



October 31, 1994 

F.3.1.3.2 LEACHING OF URANIUM SOLIDS 1 

299 Uranium solids present in near-surface sources will be leached by rainwater to form a portion of the 2 

dissolved constituents (Le., - solute) delivered to the porewater. Leaching refers to removing 

constituents from the solid by desorption, ion exchange, and dissolution reactions. In this sense, 
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the calculation above assumes U02+2 is the only uranium species formed. In natural groundwater 30 

systems, a variety of common ions (e.g., C03-2)  are available to complex U0,'2, resulting in 

increased dissolution of uranium solids. Most of these complexing ions are provided by dissolution 

31 

32 

reactions between rainwater and soil minerals. This important point is discussed in more detail below. 33 

.' ., 
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if the particle size and emitted quantities moles) are similar for each uranium form. As the 

issolution rate of a solid is a function of the particle surface area, leaching of very fine 

particles can yield uranium concentrations that are similar to those derived from leaching of coarser 

UF4 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 UF4 relative to 

particle size. 

- 

regardless of 
. .  

.. .. 

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) tb develop a leaching hierarchy for uranium minerals. A 
relative ranking of mineral solubility in rainwater was obtained by computing the saturation indicies 

for most F E W  uranium minerals of interest. The saturation index (SI) is equal to the log of the ion 

0 0 1 1 ~ ~  
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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 (Le., 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. 

299 9 

299 As Reactions 6 through %$ :.:.: ....... 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 .... ....... . 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 F E W ,  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  PO^-^), and hydroxide (OH-) ions present 

in porewater and groundwater. The rainwater/soil reactions discussed above produce porewater and 
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' groundwater compositions that reflect equilibrium with carbonate minerals, resulting in waters 

composed primarily of the ions Ca+2, 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: 

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: 

@$)) ......_ . . .,... . . 2U02+2 + C03-2 + 30H- < - > (UO&C03(OH),- ...... 299 

@) ... . . ., .. U02+2 + 20H- -< - > U02(OH)20 ........... 

~ % + 2  +  PO,^ <-> UO,PO,- ...... 
(221 uo2+2 + CO,-~  < - > U$CO,O 
..:.:.:,:.:. 

299 The formation of uranium complexes in FEW porewater and perched groundwater enhances the 

dissolution of uranium minerals by decreasing the activity (i.e., concentration) of U$+2 in the water. 

As the U02+2 activity is lowered in Reactions :.:.:,:.:.:. through 22 .:.:.:.:.:; by the formation of the indicated 

complexes, the affinity to drive Reactions 6 through #@ n...,..... 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.. 

299 Another important observation is that the predicted uranium speciation in perched groundwater 

(Reactions &# ...... through :%) .:.:+:., , is dominated by negatively charged complexes, which have greater mobility 

in most water/soil 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., Ra+2, etc.). The adsorption of negatively charged species is controlled largely by 

the presence of iron, manganese, and aluminum oxyhydroxide coatings on weathered mineral grains. 
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Therefore, the most important processes 20 

298 

322 

298 

affecting the migration of uranium in glacial overburden media are adsorption and ionexchange 

reactions with the surfaces of soil particles. Examples of these reactions for U02(C03h-2 are given 

below: 

...... site+, + U O ~ ( C O , ~ - ~  < - > s ~ ~ ~ - u o ~ ( c o ~ ) ,  

~ ~ 8 1  ............ ..... ... site-co, + UO,JCO,~-~ <-> s~~~-uo,(co~), + CO,-, 

Adsorption (Reaction $1) refers to two distinct processes: physical adsorption and chemisorption 

(Lasaga 1981). Physical adsorption results from the intermolecular or van der Waal's forces acting 

between the particle surface and ion. This is the initial step in removing the ion from solution. 

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 
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place. Once chemisorption has occurred, it is very difficult to desorb the specie from the solid. 

Therefore, adsorptiorddesorption reactions become irreversible with time (Le., 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 solidhiquid 

partition coefficient (Le., Kd). 

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 31) is physical adsorption that is accompanied by desorption of a different 

specie. The exchangeability of an adsorbed ion depends on how 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. 

Adsorption of negatively charged uranyl carbonate species can take place on mineral surfaces that 

have a pH zero point of charge (pH,) above the waterkoil system pH. The pHzp, is the pH at 

which the net charge on a mineral’s surface is zero. When the pH of the waterhoil system is below 

the mineral’s p G ,  there is a net positive charge on its surface and the mineral has an affinity for 

negatively charged species. At the FEW, 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 pH,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. 

The most important oxide and hydroxide surfaces are found on minerals containing 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 
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the aluminum and iron oxyhydroxide surfaces to catalyze the adsorption reactions. 

3 

4 

323 For the carbonate minerals present in the glacial overburden (Table F.3.1.3-1), the p G  is dependent 

on the partial pressure of CO, (Table F.3.1.3-3). Rainwater equilibrated with air (PCm = l O W 3 3  

has a lower C02 partial pressure than soil containing organic material and microorganisms. Measure- 

merits of the composition of gas samples from soil generally show CO, partial pressures from to 

lo-' (Freeze and Cherry 1979). The higher CO, partial pressure in soil atmosphere drives Reaction 

2 to the right to produce more H2C03. Dissociation of the additional H2C03 leads to higher 

concentrations of HC03- and H+, which lowers a carbonate minerals pH,, (Stumm and 

Morgan 1981). In Table F.3.1.3-3, the pH,p, for calcite drops from 8.4 to 7.6 as Pcm is raised from 
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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.3.1.3-6 indicates that uranium 

concentrations in groundwater have to be on the order of 0.2 mg/L (at pH = 6.97, Eh = 84 V) the 

least soluable uranium phase 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 the 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 oxide particles derived from air emissions, while mineral solubility may 

control some uranium concentrations observed in present groundwater contaminated by past spills of 

uranyl nitrate and other uranium solutions. 

298 F.3.1.3.6 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 
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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. 

326 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 1 

homogenized throughout the FEW area 10 

11 

12 

13 

This conceptual picture is important to recall 14 
. . . . . . . . . . . . . . . . .  

throughout the discussion presented in Sections F.3.1.4.0 and F.3.1.5.0. 

F.3.1.3-12 

15 

16 
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TABLE F.3.1.3-1 

MINERALOGICAL SUMMARY OF FEMP GLACIAL OVERBURDEN SOIL 

Phasefideal Formula Modal Percenta 

Calcite CaC03 

Dolomite MgCa(C03)2 

Quartz SiO, 

Feldspar KAlSiq 

25.75 f 11.62 

20.77 k10.53 

18.03 f 8.58 

14.76’ k 6.49 

Illite KA15Si7020(OH)4 9.15 f 17.37 

Corrensite NaCaMg,FeSA15Si,40,(OH)20 4.27 f 8.30 

Organic debris (humus) 3.49 f 3.68 

Chlorite Mg7Fe4~2Si,020(OH) 16 1.13 f 1.50 

Amphibole KC~Mg2F~A12Si6020(OH)4 0.95 k 0.72 

Iron oxyhydroxide minerals 
Fe(OH)3, FeOOH, Fe;?O, 

0.83 f 0.72 

aAverage 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 F.3.1.3-2 

LEACHABILITY OF FEMP URANIUM SOLlDS IN RAINWATER AT 25°C 

Most Leachable (SI') Moderately Leachable (SI) Least Leachable (SI) 

UF, (-90.0) UF4 (-36.6) U02 (-11.8) 

U02(N03)2 - 6H20 (-78.7) N%U207 (-20.1) U308 (-11.1) 

UC14 (-76.0) ' U q F 2  (-16.1) UO, (-7.43) 

NH4u02P04b 

mH4)2'2O7b 

a Saturation Index (SI) calculated with the EQ3/6 geochemical code using pH = 5, Eh = 0.5 
Volts (Pa = 5.1 x 
soluble, or leachable, uranium forms. 

are generally very soluble, and this assumption is used to support the placement of these minerals 
in the most leachable category. 

atm), and U = 0.001 mg/L. Lowest SI values correspond to most 

Mineral is not in EQ3/6 thermodynamic database; therefore, SI is unavailable. Ammonium salts 



323 TABLE F3.1.3-3 

GLACIAL OVERBURDEN MINERALS WITH p G  GREATER THAN 7Sa 

Mineral 

Calcite CaCO, 

Dolomite MgCa(C03), 
Aluminum oxide a-A1203 

Aluminum oxyhydroxide y - AlOOH 

Iron oxyhydroxide a-FeOOH 
Amorphous iron hydroxide Fe(OH)3 

8.4b (7.6') 

8.3b (7.5') 

9.1 
8.2 
7.8 
8.5 

Wxide and hydroxide minerals compiled from Stumm and Morgan (1981). 
bpHzpc calculated with EQ3/6 geochemical code for PCm = 
'pHzP calculated with EQ3/6 geochemical code for Pcm = lo-,.'. 
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325 e TABLE F.3.1.3-4 

SATURATION INDICIES FOR URANIUM MINERALS 
IN PERCHED GROUNDWATFX FROM WELL lO6@ @H = 7.67) 

SIb 

Mineral Formula (name) 

Eh = 84 mV Eh = 485 mV 

atm 
22 P02 = 2.5~10-~O atm Po2 = 2.9~10- 

~ ~~ 

Ca(UO&,(Si2O5), - 5H20 (haiweeite) 

(U02)2Si04 2H20 (soddyite) 

,S-U,07 

u409 

u3°8 

U02 (uraninite) 

CaUO, 

USi04 (coffinite) 

Mg(H,Oh(UO&(SiO& 4H20 
(sklodowskite) 

UO, * 2H20 (schoepite) 

,S-UO,(OH), 

cr-U03 0.9H20 

U02C03 (rutherfordine) 

cr-UO, 

CaU(PO& 2H20 (ningyoite) 

UPOS 

U02FOH 2H20 

~~ 

5.417 

5.067 

2.209 

1.199 

1.134 

0.484 

0.429 

-0.024 

-0.058 

-0.456 

-0.606 

-0.675 

-1.389 

-2.042 

-2.502 

-3.255 

-3.514 

-3.631 

-3.984 

-4.067 

-4.138 

-4.484 

-4.670 

-4.681 

-5.003 

5.067 
C -- 

1 

1 

-- 

0.429 
- 

-0.058 

-0.456 

-0.606 

-0.675 

-1 -389 

-2.042 

-2.502 

-3.255 

-3.514 

-3.631 
-- 

-4.067 

-4.138 

-4.484 
1 

- 

-5.003 

0081'24 PGH\OUS-RnD-01-94nOctober 27.1994 6:48pm 
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TABLE F.3.1.3-4 
(Continued) 

Mineral Formula (name) 

Eh = 84 mV Eh = 485mV - 
22 Po2 = 2.9~10-  50 Po2 = 2.5~10- atm 

atm 

Na2U207 

U02FOH * H2O 

U02FOH 

UOFOH OSH2O 

NaU03 

-5.162 

-5.436 

-5.936 

-7.104 

-7.159 

-7.341 

-7.442 

-5.162 

-5.436 

-5.936 

-7.341 
-- 

a 

mgL. 

Using average groundwater concentration for Well 1060. 
Saturation Index (SI) calculated with EQ3/6 geochemical code (Version 7.2) for U02+2 = 146 

- means SI I -10. 
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325 e TABJX F.3.13-5 

SATURATION INDICIES FOR URANIUM MINERALS 
IN PERCHED GROUNDWATER FOR WELL 1065a (pH = 6.97) 

SIb ' 

Eh = 84mV 
Po2 = 4.4~10- 53 a m  

Eh = 485 mV 
Po2 = 5.0~10- 25 atm Mineral Formula (name) 

(U02)2Si04 - 2H20 (soddyite) 5.286 5.286 I 

C 8-U307 4.380 -- 

Ca(UO&(Si20s), 5H20 (haiweeite) 

u409 

U02 (uraninite) 

USiO, (coffinite) 

(U02)3@04)2 - 4H20 

U03 - 2H20 (schoepite) 

8-U02(OH)2 
U02C03 (rutherfordine) 

a-U03 - 0.9H20 

3.702 

2.449 

2.334 

2.029 

1.410 

0.203 

-0.291 

-0.441 

-0.516 

-0.510 

3.702 

-6.902 

- 

0.203 

-0.291 

-0.441 

-0.516 

-0.510 

CaU04 -0.781 -0.781 

Mg(H30h(UO&(SiO& 4H20 (sklodowskite) -1.306 -1.306 

Mg(UO&(P04)2 (saleeite) 

UO, (amorphous) 

UO2HPO4 4H2O 

CaU(PO& - 2H20 (ningyoite) 

UP05 

UO2HPO4 

12c1 

Y-UO3 

8403 
a-U03 

UOZFOH - 2H20 

-1.777 

-2.439 

-2.591 

-2.751 

-2.951 

-3.028 

-3.093 

-3.349 

-1.777 
- 

-2.591 
- 
-- 

-3.028 
I 

-3.349 

-3.973 -3.973 

4.319 4 . 3  19 

4.328 4.328 

PGH\OUS-RI\D01-9417\Oaobcr 27, 1994 6:52pm 0 0 3. li-?6 
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TABLE F.3.13-5 
(Continued) 

Eh = 485 mV 
PO2 = ~ . O X ~ O - * ~  atm 

Eh = 84 mV 
PO2 = 4.4~10-~~ atm Mineral Formula (name) 

Ca(UO&[Si03(OH)]2 - 5H2O (uranophane) -4.524 -4.523 
U02FOH - H2O 

UOFOH 0.5H20 

U02FOH 

UOFOH 

H2(UO&pO& (H-autunite) 

U02S04 * H 2 0  

Na2u207 

UOF2 H20 

-4.761 

-5.049 

-5.262 

-5.542 

-6.252 

-6.599 

-6.976 

-7.222 

-4.761 
I 

-5.262 
-- 

-6.252 

-6.599 

-6.975 

NaU03 -7.376 -- 

a Using average groundwater concentration for Well 1065. 

mg/L. 
Saturation Index (SI) calculated with EQ3/6 geochemical code (Version 7.2) for U02+2 = 146 

- means SI I -10. 
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325 TABLE F.3.1.3-6 

URANIUM CONCENTRATIONS REQUIRED TO SATURATEa SELECT 
URANIUM PHASES IN PERCHED GROUNDWATER FROM WELLS 1060 AND 1065 

Mineral Formula (name) 

Uranium Concentration 
(mgW 

1060 1065 

(UO&Si04 - 2H20 (soddyite) 

8-U307 

Ca(UO&(Si20s)3 5H2O (haiweeite) 

u3°8 

u409 

U02 (uraninite) 

USiO, (coffinite) 

(UO2)3(PO& - 4H20 
UO, 2H20 (schoepite) 

CaU04 

Mg(H30)2(U0&(SiO& - 4H20 (sklodowskite) 

0.49 

13.4 

0.32 

38.9 

12.6 

51.8 

145 

700 

349 

53.7 

137 

0.19 

0.53 

1.16 

5.08 

0.38 

0.77 

3 -28 

102 

318 

1338 

958 

\ a Saturate means SI = 0 for P, = 2 . 5 ~ 1 0 - ~ ~  atm (Eh = 84 mv) at pH = 7.67 (Well 1060), and 
P, = 4 . 4 ~ 1 0 - ~ ~  atm (Eh = 84 mv) at pH = 6.97 (Well 1065). 
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F.3.1.4.0 DISTRIBUTION OF d ' I N  TIfE 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 INJTIAL 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 (U02)3(P04>2 - 4H20, CaUO,, 

Mg(U02)2(P04>2, U 0 3  - 2H20, and/or other uranium solids 

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 
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uranium is deposited as particles derived from air emissions. The more soluble form of these 

uranium particles (e.g., UF,) is rapidly dissolved upon the first storm event. 0 1 .  

2 

3 

327 4 

5 

6 

7 

8 

9 

F.3.1.4.3 URANIUM DISTRIBUTION AT THE PRESENT TIME 
326 The present-day 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 U,O,, UO,, and U03. The primary uranium 

phases may be mixed with alteration products like U03 2H20 and precipitates of CaUO, and 

(U02)3(P04)2 - 4H2O throughout the upper portion of the brown glacial overburden. The uranium 

plume generated from the dissolution of soluble U02(N03)2 - 6H20, UF,, UF,, and Na2U207 

particles commingles with the plume derived from spills of aqueous uranium solutions. Principal 

aqueous species in the migrating plumes are predicted to be U4(C03)2-2 and uo2(co3)3-4, with 

minor formation of (UO&C03(OH)3-, U02(0H)20, and U$P04-. Adsorption of uranium on soil 

10 

11 

12 ' 

13 

14 

15 

16 

17 

18 

19 

20 

particles may be accompanied Site- 21 

specific data supporting this conceptual scenario are presented after discussing the uranium 

distribution in areas outside of the production area. 

22 

23 

326 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 Na,U,O, 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 (UQCO3(OH),-, U$(0Hh0, and 

U02P04-. Adsorption of uranium on soil particles may be accompanied by precipitation of &e 

25 

26 

n 

23 

29 

30 

, if a large mass of soluble uranium particles was present 31 

initially. Site-specific data supporting this conceptual scenario are presented below. 
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Across most of the F E W  site, the released uranium is concentrated in the upper 1.5 feet of the 

glacial overburden and may reach uranium concentrations of greater than lo00 mg/kg of soil 

(Plates D-10 through D-19; see Plates in DOE, 1994). The uranium forms in the upper 15 feet of 

weathered and fractured soil are expected to be dominated by the less soluble oxides U308, UO,, and . 

UO,, possibly mixed with precipitates of CaU04 and (U02)3(P04)2 - 4H20. CaUO, and 

(U02)3(P04)2 - 4H20 are predicted to be present based on EQ3/6 modeling results using solution 

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. 

326 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)2 - 6H20, UF,, UF4, and Na2U2$ particles, and 

reactions with carbonate minerals in the glacial overburden mobilize the uranium primarily as the ' 

aqueous species U4(C03>2-2, U02(C03)3-4, and to a lesser extent as (U~CO3(OH), - ,  

U02(0H)20, and U$P04-. Percolating rainwater transports the species into the subsurface where 

adsorption and possibly precipitation occur to redistribute the uranium in the subsurface soil. Solids 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

- 
18 

predicted to precipitate in the subsurface include 26 

n 

' 326 As noted in Section F.3.1.3.0, uranium concentrations range from in 28 

groundwater perched within the glacial overburden. Groundwater or porewater containing high 

uranium concentrations will partition some of the uranium into and onto the soil by precipitation and 

29 

30 

adsorption processes. 31 * 
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Scanning electron microscope work conducted on FEMP soil by Oak Ridge National Laboratory 1 
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9 

, 
328 12 
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11 
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14 

15 

16 

. 17' 

18 . 

19 

20 

A@g$# 21 

Lysimeters 11 132 and 11 133 are located just northeast of the northeast comer of the former 

production area. The lysimeter cup in 11132 is located 25.6 feet below the ground surface in 

approximately 30 feet of gray clay. The lysimeter cup in 11 133 is located beneath 11 132, 

approximately 47.6 feet below the ground surface, in the unsaturated portion of the Great Miami 

Aquifer. n 

_._.., _._.___............. ............ ..... 

22 

328 23 

24 

25 

26 

33 29 

32 30 

capable of infiltrating to the base of the glacial overburden in less than 40 years. Major ions in the 31 

porewater have concentrations similar to perched groundwater, but pH, silica, and phosphate 32 

measurements are unavailable. Using major ion analyses of the porewater from Boring 1 1  133, a 33 
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330 

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 6%&d& ... :.:.:.:.:.:.:. ..: .................................. (Le., in excess of background) is controlled by adsorption. 

F.3.1.4.4 URANIUM DISTRIBUTION AT SOME FUTURE TIME 

Most of the present source of U308, U02, and U03 - 2H20, and possibly CaU04 and 

(U02)3(P04)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 

(U02)3(P04)2 4H,O, Mg(UO&(PO&, 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. 

Based on a hypothetical Operable Unit 5 FS clean-up level of S mg U/kg soil, future uranium 

concentrations in subsurface soil will be less than or equal to 50 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 adsorptioxddesorption 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.m. The lowest and highest adsorption/desorption 

values for the indicated well locations are 12 and 2433 L/kg, yielding respective uranium 

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 

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. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 * 18 

19 

m 

21 

P 

23 

24 

25 

26 

ZI 

28 

29 

30 

31 

F .3 .I&5 



FEMP-OSRI-5 D& FINAL 
October 31, 1994 

1 

2 

3 

330 For particulate uranium that remains in F E W  soil after remediation efforts are completed, useful 

information can be extracted from the ORNL leaching study (Lee et al. 1993) to estimate the fraction 

. 4 

5 

of uranium leached and released during a three day storm event. A conclusion from the leaching of 6 

A-14 and B-16 soil is that 0.1 to 4.5 percent, respectively, of the available uranium may be leached 7 

from this soil in three days of leaching (Le., a large storm event). If FEMP soil of density 1.8 kg/L 8 

contains 50 ..... ...... 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 29% ......... ......... mg of uranium 

(i.e., 1.8 kg/L'* 3.3 L * 58 .... ......... .......... m g 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 

9 

10 ........ 

11 

12 

E3 ........ ....... ....... and ...... mgL, respectively. Assuming the uranium forms are similar to the particles present in 13 

the ORNL study uranium porewater 14 

concentrations derived from the leaching of uranium particulates (as indicated by lysimeter data) can 

exceed the solubility limit of 

:if bicarbonate concentrations in the porewater 0 
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 

330 Dissolution of uranium particles (derived from past releases) and precipitates (derived from leaching 

329 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 

water (Le., 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 FEW soil in the 

ORNL study simulate the conditions in the surface and near surface soil, 

and composition of the water, and the resident time of the 

19 

m 

21 

P 

23 

24 

25 

26 

n 

28 

29 

and lysimeter data have solute 30 

................. 
concentrations between these two end members that serve as an analog of percolating porewater. @€ 31 .................. 

. .  
32 

33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  a 
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. . . . . . . . !m 
A significant factor influencing the uranium concentration in the 3 

watedsoil system is the increase in 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 

future distribution of uranium in the glacial overburden. 

. 4 

5 

. The geochemical conditions in each of these three zones is discussed with respect to the 6 

i 

8 

330 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 

(U02)3(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 mgL) and the other solution is saturated with (cT02)3(P04)2 4H20 @H = 7.1, 

Ca+2 = 31.8 mg/L, U%+2 = 0.84 mgL, HC03- = 90 mg/L, P04-3 = 4.2 mgL). The 

predicted supersaturated state for haweeite and soddyite is in agreement with current understanding on 

the long time periods required to nucleate and precipitate silicate minerals . Saturation 

of CaUO, in the B-16 solution indicates that uranium concentrations may reach about 9 m g L  when 

CaU04 is present in the glacial overburden and the P04T3 concentration is kept below 1 mg/L. In 

contrast, (U02)3(POk)2 4H20 will be stabilized if the 

4 mg/L, resulting in a lower uranium concentration of about 1 mg/L. Therefore, the presence of 

concentration increases to about 

in moderate concentration will stabilize the more insoluble phase and prolong the time needed 

to flush uranium from the soil. 
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330 As water percolates into the subsurface, HC03- concentrations increase as the C02 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 gg ......../.. and @. ............ 

Therefore, the solubility of uranium solids is enhanced by the formation of uranyl carbonate species 

and waters containing higher HC03- concentrations have the ability to dissolve and flush more 
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uranium out of the soil. Solubility calculations performed with the lysimeter data indicate 31 
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330 

330 

possible drawback of porewater being saturated with one of the indicated uranium phases is that 

higher uranium concentrations in the water may result in less desorption of uranium. Therefore, if 

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 water/glacial overburden system, and therefore the highest observed 

uranium concentrations. 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 sscondatyjbrecipitates ........................................ ....... 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. 

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 HC03- 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 PARAMETERS F6R FATE AND TRANSPORT MODELING 

F.3.1.5.1 DEFINITION OF GEOCHEMICAL PARAMETERS 

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. 

K, - FEMP 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 (i.e., mg/kg i mg/L = L/kg). 

Kldc - F E W  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 (i.e., mg/kg + 
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. 

K, - 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 (Le., mg/kg + 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 @e., adsorption = desorption = K,). 
These tests are conducted with uncontaminated soil (adsorption) or contaminated soil that 
are known to contain only adsorbed uranium (desorption). 

Kddc - 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 1 

2 extracted using soil washing reagents. 
33 1 3 

4 

5 

6 

7 

8 

9 

The distinction between the parameters Kl and K, is based on the type of uranium solid that is present 

in the soil. For Kl, uranium may be present as particulate and adsorbed uranium, and the leaching 

coefficient measures uranium mobilization due to dissolution and desorption. The & is a 

excess of background is present only as adsorbed uranium. 

10 

11 

12 

measurement of adsorptioddesorption equilibrium between soil and water, and solid uranium in 13 

14 . .  . 

glacial overburden used K, or Kldc to define the initial 17 ; 

18 

19 

Each successive pore volume of water will have a lower * m 

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, & or KddC 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 . IS .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. 
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For contaminated soil defined as waste materials (Table F.3.1.5-1), the I$ values range from 12 to 

1708 L/kg and KldC 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., UFd 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 (e.g., Uq) 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 Kldc 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 (i.e., in 

the Plant 2/3, Plant 6, and Plant 9 areas) and by using values near 3 11 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. 

332 

After uranium is leached from the source it is free to migrate through the glacial overburden; the fate 

and transport model uses & or hdC to describe the retardation of uranium by the glacial 

overburden. Glacial overburden Kd values derived from adsorption batch tests range from 1 1  to 

40 L/kg, with a combined mean of 25 L/kg for the four reported values (Table F.3.1.5-1). The KddC 
values are grossly different for production area soil associated with aqueous spills (12 to 32 L/kg) as 
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compared to the soil known to be contaminated solely by release of uranium from surface particles 

(75 to 2433 L/kg). Discreet ranges of hdC 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. 

1 0 2 

3 

4 

5 

Leaching of uranium results in a migrating plume away from the source. The front of this plume 6 

reaches an underlying soil horizon and the uranium concentration in the plume continues to increase 1 

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 (i.e., 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) i aqueous uranium (mg/L) = 24 L/kg 

where 24 L/kg is the average & value for the Operable Unit 2 and Brookhaven National Laboratory 

(J3NL) 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. 

332 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., 

occur because chemisorption imparts a hysteresis to the adsorption/desorption process that prevents 

desorption of the entire mass of adsorbed uranium. Using the partitioncoefficient 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 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. 

for chemisorption to 
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332 Th&e 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 uranium 

concentrations in the plume. Soil contaminated by the release of uranium from air emissions are 

experiencing desorption (75 to 2433 L/kg, Table F.3.1.5-1), because 

dissolution of these particles has passed through the overburde 

3 

4 
. 

past releases of 5 

soluble particles (e.g., UF,) have been dissolved by rainwater and the peak concentration from the 6 

i 

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

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 add 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 

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 @e., 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. _- 

332 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). The 

average K, value derived from these adsorption studies is identical to the hCalc average reported for 

production area soil contaminated by aqueous spills (Le., 24 L/kg). Given the Operable Unit 2 and 

BNL batch-test results and in situ measurements from the production area, a & value of 24 L/kg is 

recommended for the fate and transport model to describe the adsorption of uranium onto glacial 

overburden, if the migrating plume hasn't reached its peak concentration. When soluble forms of 
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uranium have been depleted from the source and the plume peak 

glacial overburden, larger & values are warranted to describe the desorption. The best estimate of 

Kd for the fate and transport model when desorption is occurring is the Kddc 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. 

through the 

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 FEW 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. 

332 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 (Le., reduced surface area) and composition (Le., lack of carbonate minerals, aluminum and iron 

oxyhydroxide surfaces, and clay minerals) of the sandy soil and the complexation of uranium by 

carbonate ion (Reactions &$and . . . . . . . . . . . . . . . . %@in .....-.... . . . . . i... . . 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 

and Kldc values. The K1 and KIdC values are used to develop uranium loading curves as a function 
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of time, and these curves are used as input data to the fate and transport model. The large range in 

K, and KldC values reflects the heterogeneity of uranium forms in the contaminated soil. 

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 K, 

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 Kd 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 Wkg) 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 F3.1.5-1 

RANGE OF SITESPECIFIC GEOCHEMICAL PARAMBIERS 

Media 

Waste Materials 

Plant 2/3, Plant 6, and Plant 9 contaminated 
soil 

Remaining production area contaminated soil 

o u 2  waste 

OU2 contaminated soil 

OU4 contaminated soil 

OU5 contaminated soil 

Contaminated soil studied by Oak %dge 
National Laboratory 

Glacial Overburden 

o u 2  soil 

BNL study 

Production area subsurface soil contamhted 
by aqueous spills 

Production area subsurface soil conta- 
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 

KIdC 

Kf*' 

Kl 

Kl 

Kl 

Kl 

K, 

Adsorption Kd 

Adsorption K d  

Adsorption 

Desorption 

KddC 

Kdcalc 

Kd 

Kd*' 

Kd 

&'*' 
Kdcdc 

0.6 - 8.35(') (14@)) 

75 - 3,558(') (301e)) 

37 - 177@ 

200 - 280@ 

12 - 15(') 

12 - 311@ 

64 - 1708(') 

11 - 40@) 

23 - 25(f) 

12 - 32@ (24@)) 

75 - 2,433@) (270@1 

10 - 12@) 

'Production area soil contamiaated by uranium releases, as indicated in Table F.3.II.3-3. 
bGeometric mean for indicated range. 
'DOE (1993~). K, determined h m  17day batch test with deionized water at initial pH of 5.6. 
Adsorption Kd detenrrined from 17-day batch test with spiked solution. 
dUnpublished prehminary results from OU5 soil washing studies. Kl determined from 17day batch 
test with deionized water at initial pH of 5.6. 
%ee et al. (1993). K, determined from 21day batch test with deionized water. 
'IT (1993). Kd determined from 6O-day batch test with spiked perched groundwater. 
gProduction area subsurface soil between 15 and 20 feet below the surface contanrinated by uranium 
releases, as indicated by Wells 1348, 1354, 1360, 1266, 1317, 1341, 1225, 1230, and 1250 in 
Table F.3.n. 
h ~ t h m e t i c  mean for indicated range. 
'DOE (1993a). Appendix A, Issue 3 and 5 Report. 
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a ATTACHMENT F3.H 

ZONATION AND VALUES OF GEOCHEMICAL PARAMETERS FOR 
FATE AND TRANSPORT MODELING 



F.3.II.1.0 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 extractable/leachable 

contaminant (Kd in the sources; source leaching coefficient 6) in the sources; solid-liquid partition 

coefficient (Kd) in the migration media; and retardation factor (Rd) 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 M/FS 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.3.1, 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). Because uranium is the predominant contaminant at the FEMP and is the focus of the solute 

transport model recalibration task (DOE 1993), Section F.3.JI.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 are also presented. 

F .3 .II. 1.1 GEOCHEMICAL PARAMETERS 

In addition to the four previously mentioned geochemical parameters (modeled by using the 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 FU modeling. Also, it was. determined that chemical solubility limits will not be used 

to constrain the source leachate concentrations in Operable Unit 5 sources which are already in the 
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environmental media. Solubility limits developed in other operable units will be referenced when 1 

necessary (i.e. , during the supplemental modeling characterization). 2 

3 .  

The four geochemical parameters to be evaluated are described in following subsections. 4 

F.3.U. 1.1.1 Source Leaching Coefficient Kl 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 (i.e., KJ 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 insitu 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 soil in the upper 15 feet of glacial till, where weathering and 

fractures allow particulate uranium to be transported to depth. @ 
For other contaminants, Kd values in the media are used to approximate K, 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 Kl is at least as high as and usually higher 

than Kd 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.n. 1.1.2 Solid-Liauid Partition Coefficient (K, or K2dc) 

Solid-liquid partition coefficients are used in fate and transport modeling to simulate the reversible 

adsorptioddesorption processes of contaminants. Kd is commonly defined as the constant ratio 
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to be adsorbed onto soil materials and thus have less potential to migrate in the subsurface media. K,, 
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used to calculate q. KddC is an insitu partition coefficient estimated from contaminated soil (only 
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adsorbed uranium in excess of background) and the uranium concentration in perched groundwater. 

The calculated partition coefficient applies to soil 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, Kd or KdCdc are used to caiculate the uranium retardation factor for glacial till. 

F.3.U. 1.1.3 Percent of Extractable Contaminant in the Waste Materials (Ed) 

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, K1, and Kd will only be determined for the 

extractable portion of the contaminant. 

F.3.U. 1.1.4 Retardation Factor md) 
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, & is usually 

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 

@@$it%- . . . . . . . . . . . . . . . . . ... (..., ..... Since Kd is the only contaminant-specific geochemical parameter that will determine the 

value of Rd, the following approaches for determining contaminant-specific zonation and values of K, 

also apply to Rd and the zonation and values of Rd 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 
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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 (i.e., 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 (Le., 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. 

0 

F.3.11.1.3 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 ensure 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 assumptiodesthate based on performance 
measures such as contaminant exposure point concentrations or travel times to exposure 
points when evaluating parameterhonation choices 

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 RVFS groundwater fate and transport 

modeling. 
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F.3 X.2.1 CONTAMINANT-SPECIFIC APPROACH FOR ASSIGNING 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. 

The following subsections discuss the approaches to be followed in the contaminant source areas and 

migration media. 

F.3.II.2.1.1 Source Areas 

Past contaminant loadings from other operable units which can impact the Great Miami Aquifer will 

be included in the Operable Unit 5 RI fate and transport modeling during the supplemental modeling 

characterizations. In the previous RIs, no K, or Kl have been defined in the modeling. Only Kd 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, 2, and 4 RIs will be directly imported into the Operable 

Unit 5 RI fate and transport models. Therefore, geochemical parameters (Le., K,,) will remain 

generally 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 

K1/Kd 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 was completed. 

Geochemical parameters for additional contaminant source areas defined in Operable Unit 5 will be 

determined by using area-specific contaminant concentrations measured in insitu leachate, waste 

material, and/or toxicity characteristic leaching procedure (TCLP) samples. In addition, results are 
available for batch tests which were conducted for surface soil 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.3.1. When no site-specific information is available for determining K1 and K, for 

contaminants, conservative assumptions (e.g., the 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.II-1 presents 

the general process for determining the source leachate concentration according to the above 

discussion. 
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In the modeling for the RI, K, is conservatively assumed to be 100 percent for all the contaminants in 

every Operable Unit 5 source area. It is expected that K, will be assumed to be 100 percent for all 

the contaminants except uranium in the modeling for Operable Unit 5 FS. 

' F.3.II.2.1.2 Migration Media 

For the fate and transport modeling K, and K, will only be applied during the initial source term 

determination (i.e., 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 used 

to define zonation and values of Kd 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 Rd 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 geologic 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.3.1 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 cannot incorporate time-varying Kd values, simplifications of the 

geochemical conceptual model are required. Uniform contaminant-specific values of & and Rd in a 

geologic unit will be used for most of the contaminants based on their current states (Le., on-going or 

depleted sources). Further zonation of K, values for a contaminant will only be considered when 

field data show significant variations of the parameter in a geologic unit (i.e. order of magnitude 

differences). 

0 

F.3.LI.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. @ 
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When full model calibrations are not necessary because of the 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 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 

adjusted to obtain better agreement between modeled and measured concentrations (i.e., 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 URANIUM 

Because uranium is the predominant contaminant at the FEMP, preliminary zonation and values of K,, 
Kd 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 (Le., FS) fate and transport modeling. 

An ECTran screening-level model confirmation 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 F E W .  

F.3.II.3.1 SOURCE LEACHING (K1) AND SOLID-LIOUID PARTITION ( K A )  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 (Le., on-going and depleted) described in 

Attachment F.3.1. 

wh 
........ . . . . . . ....,........ . ... . . . . . . . ......,..... . . . . . . ... . . ..... . . P ... . en K, (measured) is higher, which indicates a depleted sour&, the & value is also . . . . . . . . . . . . . . . . . . . . . . . . 
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higher in the media in order to simulate a desorptiondominated transport process. When I$ 
(measured) is lower, which indicates an ongoing source, the K,, value is also lower in the media for 

simulating an adsorptiondominated transport process. This assumption is generally supported by data 

available at the F E W .  However, the uncertainty analysis in the 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. 

The following subsections summarize currently available data for determining the K, and K, values 

for uranium. Some of this information has been discussed in Attachment F.3.1. 

F.3.II.3.1.1 Available Data 

Available site-specific information that can be used 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 soil, TCLP data for source soil, 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 Kl and K, 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 Kd. Table F.3.II-1 presents the results of the literature 

search. As can be seen in the table, the range of Kd 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 the 

background soil concentration over the groundwater concentration. 
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There are more than 100 sets of soil and perched water uranium concentrations available from the 

Type 1 wells installed in the former production area. These soil and perched water uranium 

concentrations were used to estimate the site-specific Kl and Kd 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 Attachment F.3.1, the samples 

taken within the weathered zone in the glacial overburden are representative of Kl conditions, while 

the samples taken within the unweathered zone are used to calculate & 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 Kl 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.n-A. 

Table F.3.n-2 summarizes all the calculated K, and Kd values. After reviewing the results, it was 

determined that there are two groups of K, and Kd 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 Kl and Kd values were estimated 

for these areas. Overall, two representative values corresponding to the two groups of calculated Kl 

and K, values were developed for the production area. The geometric mean of d l  values calculated 

for wells in the area which have an ongoing 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.II-1. The estimated K, values of uranium are representative of source 

material and only the extractable portion of waste materials in the source areas. 

557 Geochemical Programs: Issue 3 and Issue 5 Report (DOE 1993b) presented a range of uranium & 
values for the Great Miami Aquifer sand and gravel materials. One of the approaches used in the 
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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 

1 

2 

3 

a range of K, values for the sand and gravel materials in the South Groundwater Contamination 4 

Plume area. A R, of 12 was selected in subsequent solute transport model calibrations conducted for 5 

the South Plume using this range of K, values (DOE 1993b). The & value corresponding to the 6 

calibrated retardation factor of 12 is about 1.78 L/kg. 

TCLP Results 

TCLP tests were performed on surface soil samples collected from three Operable Unit 5 areas (Le., 

incinerator, plant 1 pad, and the maintenance building). These leachate results were used in 

conjunction with the initial uranium concentrations in the soil samples to determine Kl values. The 

resulting K,s are summarized in Tables F.3.U-3 through F.3.11-5. The soil sample locations are 

included in Figure F.3.II-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 $ = 104 L/kg was 

determined for the maintenance building. The Kls for the incinerator area and 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 an on- 

going source. It is also interesting to note &om these tables that the K, results for the uranium 

isotopes are usually quite close to the total uranium Kls. These results help to confirm the assumption 

of using the same K, or 

@ 

values for all uranium isotopes. 

Results from Laboratow Tests 

Experimental results reported in an Oak Ridge National Laboratory (ORNL) study on the uranium 

contaminated surface soil from the production area at the F E W  indicate that the range of Kl 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 
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phase concentration. In fact, this soil sample never reached an equilibrium condition in the 7Oday 

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 31.45 L/kg was calculated. 

Batch tests have been conducted to measure Kl and Kd of uranium in the waste materials, 

contaminated soil, and uncontaminated soil collected from Operable Unit 2 and Operable Unit 4 

areas. Results of these tests show that K, and Kd values of the waste materials, contaminated surface 

soil and glacial till are in the range of 30 L/kg and higher. Measured & results in the aquifer 

materials are usually lower than 10 L/kg. The experimental 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.H-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 soil 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.3.11-6. The locations 

of the soil samples used in the test are included in Figure F.3.H-2. The I<1 values presented in 

Table F.3.11-6 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 FEMP. Results of the 

Operable Unit 5 study are presented in Appendix F.3.H-C. 

F.3.II.3.1.2 Zonation and Values of Uranium K, and K, for Modeling 

The actual zdnation and values of uranium K1 and Kd are presented in this subsection. 

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 Operable Unit 4 will be revised according to the 

batch test results obtained after the Operable Unit 4 RI modeling was completed. 
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Geochemical parameters for additional uranium source areas defined in the Operable Unit 5 RI were 

determined by using area-specific uranium concentrations measured in insitu leachate, waste material, 

1 

2 

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 K, and K, 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 soil 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 as representative 

values for ongoing and depleted Operable Unit 5 sources. Delineation of Operable Unit 5 source 

areas and all the area-specific uranium K, values is presented in Figure F.3.4-2 of Appendix F.3. In 

general, the ongoing 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 Kd values in the glacial overburden have a very similar 

distribution like the source K, values. At least two types of uranium forms (Le., soluble and non- 

soluble) and therefore two groups of uranium source areas (Le., ongoing 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 & in the glacial overburden is 

assumed to have the same value as the source K,. This assumption is also used to represent two 

different types of contaminant sources (Le., ongoing and depleted) described in Attachment F.3.1. 

For example, areas with soluble forms of uranium will be assigned a Kd value of 15 L/kg while 

uranium contaminated soil 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 K1. The K, values can 

be much higher in the depleted source areas. In order to use the same value for both & and Kd in 

modeling, the representative values for & which are lower than K, are used for both parameters. 

Therefore, Figure F.3.4-2 also shows the zones of values. 

The uncertainty analysis in the Operable Unit 5 RI Report will also evaluate other conditions 

regarding the source types and distribution of Kd value in the glacial overburden to bound the 

potential ranges of future impacts to the receptors. a 
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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 Great Miami Aquifer 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 

and source areas. Complex zonation of uranium Kd values in the Great Miami Aquifer is therefore 

not necessary. Uranium Kd 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 defined 1990 uranium concentrations in the Great Miami Aquifer 

(DOE 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 Kd value to the north and a lower & value to the south covering the South Plume area 

was tested in the calibration. The final uniform Kd 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 Kd 
Although K, was not used in Operable Unit 5 FU 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 19938). Based on results of these studies, uranium mass in waste material or contaminated soil 

at the FEMP is usually not completely extractable by rainwater. 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 rainwater 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. 
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F.3.II.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. 

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 material or contaminated soil. 

F.3.II.3.3 SCREENING MODEL CONFIRMATION FOR URANIUM-K, 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 & is not evaluated because 

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 contaminant 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,, Kd, and Kd with the 

measured soil concentrations. 

Two contaminated sites in the former production area were investigated in the vicinity of Plant 2/3 

and Plant 6. These sites have well-defined, ongoing sources with soluble forms of uranium and the 

modeling approach is generally straightforward and will be described below. In addition, an area to 

the southeast of the production area, where two lysimeters (1 1130 and 1 113 1) were used to collect 

insitu leachate samples, was also investigated (see Figure F.3.D-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 1 1  133) and southwest (1 1129 and 11234) of the production area (see 
0 

5 '  

6 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 . 

34 

35 

F'GH\OU-5-RIUM1-94-~Ociober 26. 1994 6:36pm F. 3 .II- 14 



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 wells total uranium concentrations in 

1990. Uranium source leachate concentrations of 78.3 mg/L (from Well 1214) and 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.II-8 and F.3.11-9 for Plant 2/3 and Plant 6, 

respectively. The comparisons between modeled and measured groundwater concentrations are 

summarized in Table F.3.n-10. 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 K, value of 15 L/kg and percent extractable uranium of 50 percent, the results are about 

2500 and 5000 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 contamination 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. 
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Lvsimeter Confirmation 1 

As discussed earlier, the contaminant source for the southeast area where the lysimeters were installed 2 
0 

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 and release scenarios. 

approach used in the confirmation modeling was to investigate two source types, a continuous source 

3 

The 4 

5 

and limited short-term source, to determine the appropriate range of geochemical parameter values. 6 

7 

For the first scenario, two ECTran runs were completed for a continuous uranium source. The first 

run was conducted to estimate the expected average perched groundwater concentration in the gray 

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.U-11. A constant source 

leachate concentration of 135 pg/L was used for the modeling. 

Assumptions used to conduct the modeling include: 

Surface infiltration rate over the depression area is about 8.4 inches per year 

The effective barrier layer (i.e., gray clay) is about 10 feet thick 

The overall average surface soil uranium concentration in the vicinity of the depression 
area is about 20 to 25 mg/kg 

The more soluble uranium accounts for about 10 to 20 percent of the total surface soil 
uranium concentration in the vicinity of the lysimeters 

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.H-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 an 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 
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a not very realistic because a large amount of uranium is required to maintain the assumed continuous 

source. 2 

3 

For the short-term loading scenario a more intense loading concentration (300 pg/L) was used for a - 4 

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 a depleted source. Input data for this simulation is summarized in Table F.3.II-15. The 

results of this run are presented in Tables F.3.II-16 and F.3.II-17. Figure F.3.11-6 presents the layer- 

specific concentration curves versus time for the two runs. 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 pg/L) 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.3.1. The curves show that at approximately 

30 years the shallower lysimeter concentration is less than the deeper lysimeter concentration. 

However, a lower Kd value (Le., 4 L/kg) is required in this simulation. This & value is still in the 

range of field measured values. 
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TABLE F3.U-1 

SUMMARY OF LITERATURE gd VALUES OF URANIUM 

EXPW Range 
Soil Type ( L k )  (L/w 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 Baa et al., 1984 

Agricultural Soils 45 10.5 - 4400 Baes and Sharp, 1983 

N/A - Not Applicable 
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TABLE F3.I.I-2 

SUMMARY OF CALCULATED K, AND I(d (Leg) VALUES FOR URANIUM FOR F" 

Remaining Production Area Source Areas with Soluble 
Uranium 

Well corrected Well Corrected 
No. Value No. Value 

1167 

1181 

1198 

1244 

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 

456.97 

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 95.70 

1154 29.39 

1179 15.22 

1180 13.38 

1182 11.16 

1183 20.16 

1185 45.35 

1186 1.89 

1187 76.04 

1194 26.35 

1195 3.47 

1196 10.12 

1199 29.34 

1200 12.36 

1201 66.56 

1202 41.90 

1203 835.02 

1204 13.31 

1205 20.41 

1206 6.71 

1207 25.29 

1209 1.61 

1212 8.22 

1213 3.38 

1214 214.90 

1215 21.56 

1216 23 3 3  

1217 12.60 

0 0 ~ 2 2 3  
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TABLE F.3.U-2 (Continued) 

Remaining Production Area Source Areas with Soluble 
Uranium 

Well Corrected Well Corrected 
No. Value No. Value 

Overall: Arithmetic Mean: 610.10 1219 

Geom&c Mean: 300.669 1220 

1221 

%: Arithmetic Mean: 561.12 1224 

Geometric Mean: 248.291 123 1 

1232 

%: Arithmetic Mean: 630.27 1233 

Geometric Mean: 325.326 1236 

1240 

1271 

1145 

1148 

1149 

1151 

1324 

1339 

1441 

1447 

1509 

1510 

1225* 

1 u o *  

1 s o *  

9.39 

13.11 

22.79 

4.06 

3 3 4  

6.22 

1.52 

21.71 

14.02 

17.29 

2.13 

34.03 

10.47 

20.88 

0.59 

7.42 

2.53 

11.69 

30.29 

54.48 

28.59 

11.62 

32.49 

Overall: 

%: 

%: 

* = K, values, the remaining values are 6s. e 
PGH\OUS-RIUM~-~~-~\JUIIC 22. 1994 6 : 1 8 p  

Arithmetic 
Mean: 

Geometric 
Mean: 

Arithmetic 
Mean: 

Geometric 
Mean: 

Arithmetic 
Mean: 

Geometric 
Mean: 

40.1 1 

14.42 

24.24 

22.10 

41.10 

14.04 



TABLE F.3.H-3 

SUMMARY FOR CALCULATED K, (L/kg) VALUES FOR ID-A 
INCINERATOR USING TCLP DATA 

Sample Sample Sample Sample OU5-RT 
Chemical 100279 100280 100281 100282 Avg. K, Value 

Radionuclides 

Neptunium 237 

Uranium (total) 

Uranium 234 

Uranium 235/236 

Uranium 238 

Inorganics 

Aluminum 

Antimony 

Barium 

Beryllium 

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 . 4 7 ~  10’ 

1888 

100.2 

1942 

1013 

728 

249 

4 . 0 9 ~ 1 0 ~  

499 

1143 

254 

255 

538 

27 1 

6726 

NA 
27.12 

NA 

1.05 

22 1 

13.73 

3183 

2.64xlV 

2276 

80.91 

1009 

1042 

216 

193 

3 . 6 0 ~  1 O4 

24.87 

1608.25 

398.75 

47 1 

883.5 

470.25 

18849.8 

159.7 

67.7225 

666 

7.30525 

310.75 

23.715 

3606.25 

181764 

2 150.67 

80.61 

1877.75 

1182 

316.675 

247.25 

0.01 894 

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 

001225 
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TABLE F.3.II-4 

SUMMARY OF K, (I.,&) VALUES FOR ID-B PLANT 1 PAD USING TCLP DATA 

Sample Sample Sample Sample ou5-RI 
Chemical 100272 100274 100275 100276 Avg. K, Value 

Radionuclides 

Neptunium 237 

Radium 228 

Technetium 99 

Uranium (total) 

Uranium 234 

Uranium 2351236 

Uranium 238 

I n O ~ a n i C S  

Aluminum 

Barium 

Calcium 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Zinc 

45.16 

734 

268 

37.5 

44.7 

23 

42.8 

28000 

52.7 

77.9 

6 . 9 3 ~ 1 6  

45 1 

830 

470 

1808 

406 

56.1 

67.2 

54.5 

973 

567 

38.9 

48.5 

42.7 

48.6 

37861 

70.9 

101 

5.5ox16 

438 

840 

559 

1717 

417 

NA 

113 

54.5 

973 

567 

38.9 

48.5 

42.8 

48.6 

36499 

62.6 

100.9 

2 .95~16  

302 

914 

591 

1888 

766 

NA 

71.4 

54.5 

973 

567 

38.9 

48.5 

42.7 

48.7 

37449 

55.17 

%.2 

4 .21~16  

22 1 

89 1 

512 

2750 

765.9 

NA 

69.2 

52.165 

913.25 

492.25 

38.55 

47.55 

37.8 

47.175 

34952.3 

60.3425 

94 

489750 

353 

868.75 

533 

2040.75 

588.725 

56.1 

80.2 

55 

6% 

0.118 

222 

222 

222 

222 

1500 

1140 

50 

165 

3000 

4.5 

180 

650 

75 

1 80 

2400 

NA - Not Applicable 

I '  

PGH\OUS-RIUMl-94-7\June 22.1- 3:24pm 



TABLE F.3.U-5 

SUMMARY OF CALCULATED K, (L/kg) VALUES FOR OU5-A 
MAINTENANCE BUILDING USING TCLP DATA 

- -_ FEMP-OSRI-4 - - DRAm 
June 23, 1994- 

Sample Sample Sample Sample ou5-RI 
Chemical 07563 1 075632 075633 075634 Avg . K, Value 

Radionuclides 
Thorium (total) 

Uranium 234 
Uranium 2354236 
Uranium 238 

uranium (total) 

InOrganiCS 
Aluminum 
Barium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silicon 
Sodium 
zinc 

OlganiCS 
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 

5 1500 
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 
2 1430 

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 
21430 

40 

5800 
222 
222 
222 
222 

1500 
1140 
125 
165 

3000 
4.5 
180 
650 

a 75 
NA 
100 

2400 

30.2 
295 
0.57 
17.8 
339 
339 
490 

29000 

NA - Not Applicable 

0022Z7 
PGH\OUS-RI\D-01-94-7\June 22. 1% 606pm 



June23. 1994 

TABLE F.3.II-6 

SUMMARY OF ESTIMATED TO% URANIUM Kp FROM 
OPERABLE UNIT 5 BATCH TESTS 

Sample Number and Location Initial Total Uranium Estimated Total 
Concentration In Sod, C, uranium I<I 

( m d w  Wg) 

AS-1 (Plant 9) 

AS-2 (Plant 2/3) 

AS-3 (Plant 6) 

AS4 (Pilot Plant) 

AS-5 (Graphite Fu-) 
AS4 (Paddys Run) 

AS-7 (South of KC-2 Warehouse) 

AS-8 @&D Facility) 

AS-9 (East of Building 77/79) 

IDA (Incinerator) 

IDB (Plant 1 Pad) e 

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 

147 

37.3 

209 

240 

31.8 

PGH\OUS-RI\D01-94-n1uac 22.1994 3:24pm 



TABLE F3.H-7 

SUMMARY OF W O R  P- IN "HE PLANT 2/3 AND 
PLANT 6 CONFIRMATION MODELS 

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) 

Infiltration Rate (idyr) 

Constant Source Leachate Concentration (mg/L) 

Years of Source Loading Before 1990 bears) 

Distance to the Fence Line (ft) 

GMA Groundwater Flow Velocity (ft/yr) 

500 x 500 

17 

35 

3 

78.3 

35 

3600 

348 

500 x 500 

17 

35 

4.5 

166.7 

30 

2000 

348 



-7, . .  
- 3  

Lw?l 
TABLE F.~.II-S ECTRAN OUTPUT FOR PLANT 213 CONFIRMATION MODEU~G" 

lYSAT SOURCE 4REA: 

LENLTH tm 500 

Wlmm SO0 

POROSrPl I 034 

POROSllY 2 0 39 

DENSrrY I fUCM31 I78 
DENSITY 2 f(jlCM3) 1 1 8  

INFILT m/'YR) 0 25 
AGE M A R S )  0 

n.w INERVAL (YRS) I 

SITE: PRODUCnON AREh WTEST 

PLAKTY)AR€A 
CLZRENT CONDmON 

INYESTICATOR: JOC 
DATE I I21/93 I 

SPECOX ACIlWlY 

LEACHATE CONC. (UUL) 

LAYER 1: 

! LAYER 2: 

j o iazm 

MAXIMUM: 

0 
1 
2 
3 
J 

5 
0 

8 

IO 
I I  
I ?  
13 
I5 
I5 
I O  

I7 
I8 
l U  

:0 

a 

:I .? _ _  
23 
24 
:5 
20 
2: 
28 
29 
30 
31 
32 
33 
35 
35 
30 
3- 
38 
30 
u) 
41 

J2 
53 
u 
55 

Jcl 

J7 
.la 
40 

0 
365 
m 

1095 
I460 
1825 
2190 
2555 
2920 
3285 
3650 
4015 
5380 
5745 
5110 
Y75 
5840 
6205 
b570 
9935 
Yo0 
-ti65 
8030 
8395 
6760 
0125 
0490 
0855 

10220 
I0585 
10950 
11315 
I1680 
I2045 
12410 
12775 
13140 
I3505 
1 2470 
I5235 
IabM) 

14965 
I5330 

IW 
Io425 
10790 

17155 
17520 
I'lgg5 

I 5695 

LAYER 1 (CWCML OVERBURDENl 

:OC (KOKG): 0.005 

id (UKG): 15.00 

;ATLITUTION: 0.80 

HICKNESS 0: 17.00 

IECAY (IDAD: 4.ZSE-I3 

:A0 (UOL): O.ME+W 

VI (F'PB): 78278 

II m A n :  4 HEM3 

LAYER I LEACHATE CONC. 

RIWL) 

O.WE+W 
5.27E4I 
B.YE+OI 
1.28E+UZ 
I .7I E 4 2  
2.13E42 
2.56E42 
2.98842 
3.41E42 
3.83E42 
4.26E42 
5 M E 4 2  
5.1 I E 4 2  
5 53E42 
5.96842 
6.38E42 
d.&OE42 
:.23E+02 
765E-32 
8 07E*02 
8.49E102 
8.92E-32 
0 M E 4 2  
0.7 ti E * 0 2 
I .02E43 
I.0oEM3 
I .IOE+03 
I.I4E+03 
1.19E43 
l.73E43 
l.2lE*03 
I .3l E 4 3  
1.35E.03 
I 4 0 E 4 3  
I Me3 
I48E.03 
1.52E.03 
I.54E.03 
I olE*O3 
l.OSE43 
l.09E43 
l.73E43 
1 7 . 0 3  
1.81E.03 
I86E.03 
I W E 4 3  
I .94E.03 
I %E43 

2.0oE.03 
~.OIE+O~ 

LAYER 2 ( S M D  & GRAVEL) 

FOC tKCul;G) 0 w50 

kdctrKG) 1080 

SA7VRA'llON 025 

THICKNESS 35 00 
DECAY I1R)AY-I d3E-13 

CBo IPPB) 0 00E+OO 

a 2  IPPB) 0 00E+OO 

Q? m A n  0 WE- 

L.\Y€R 2 LEACHATE CONC 

(Uc;L! 

! 

0.WEc00 
558E42 
2.23841 
5.OIE-01 
8 WE41 
1.39E-W 
2.00E-W 
:.ZE-W 
3 YE-OO 
J I E - O O  
5 53E-00 
o o8E-00 

9JE-OO 
Q.3lE-00 
I OBE-01 
I.15E-0l 
I JIE-01 
I5OE-01 
I -BE41 
I U8E-01 
:.I?E-JI 
2 JlE-01 
: olE-01 
: g S E - 0 1  
3 IJE-01 
3 J O E 4 1  
3 O-E-OI 
jQoE-01 
J 25E-01 
A % E 4 1  
J 8 T - O i  

! 2OE-01 
! 53E-01 
I rnE-Ol 
0 2 j E - 0 1  
o d E - 0 1  
, U-E-OI 

?oE?)I 
--CE-01 

R IoE-JI 
8 57-01 

8WE-01 
0 43E-01 
*s-E-u1 
I O3E-6: 
I OBE-0: 
I I3E-02 
I 1-E-a  
i XE-0:  
I :-E42 

2.11E43 I I 3 3 E - 0 ) :  

GREAT MIAMI AQUIFER (SAT. 5. P C.) 

3 0: 04 VmIFTMl): 0.m 

iW Q3 NDAY): 5. I 5 E m  FOC (KWKG): 001 

m V.(Frrn): YB.20 Kd:d(uKo: I .a 

w. FaRosm: 030 qIFTIYR): c 

m: 0.67 W(PPB):  c 
A x 0 :  l00.00 P a m :  E 

4 0: I2.7100 RETARDATiON: 0.78133? 

DISPERSIVTIY: DECAY (I/YR): I oE-IC 

AY tm: 3333 

jOURCE AREA CONC. 

RIWL) 

O.OOE+OO 
S.uE-03 
ZlOE-02 
4.nE.m 
838E-02 
131E41 
l.gSE-091 
2.YE-01 
3 3 4 u ) I  
4.22E41 
5.2Ou)I 
6.WE-01 . 
7.QE-01 
8.mi-01 
l.O2E+OO 
l.l6E+OO 
I .32E+OO 
1.49E+OO 
1.67E+OO 
1.86E+OO 
2.06E+OO 
2.17E+Oo 
2.49E+OO 
Z.RE+OO 
2.92E+OO 
3.10E+OO 
3.46E+W 
3.73E40 
4.WE+Oo 
4.29E+OO 
4.9€+OO 
4.89E+OO 
J.ZlE+W 
5.53E+OO 
5m+OO 
8.2lE40 
d.%E+OO 
0 . 9 3 E 4  
7.30E+OO 
7 68E+OO 
8.07E+OO 
8.47E+OO 
8 88E+OO 
9 30E+W 
0,72E+OO 
1.02E+oI 
I .ME41  
l.llE+OI 
I . I J E 4 l  
1.20E+oI 
1.25E41 

I UE+OI 

3(iQ(: IISTANCE To F . L . O :  

FENCE LINECONC. 

O.WE+OO 
O.OOE+OO 
O.OoE+Oo 
0.00E+Oo 
O.OOE+OO 
O.QOE+OO 
O.OOE+OO 
O.OOE+OO 
O.o0E*oo 
O.WE+OO 
O.OOE+OO 
O.o0E+OO 

O.WE+OO 
O.OOE+OO 
O.OoE+Oo 
O.WE+OO 
O.OOE+OO 
O.WE+Oo 
I.l4E-I9 

Z.ME-I? 
2.368-18 
I .74E-l 5 
1.08E-14 
5.BOE-I4 
2.73E-13 
I .I 5E-12 
4.YE-12 
I.5OE-II 
476El l  
I.QE-IO 
3.81E-IO 
I.WEQ9 
2.4JE.09 
5.89849 
1.26848 
2.68E48 
5.4SE-08 
l.07E.07 
2.03E-07 
3.73847 
6.65E-07 
l . I 5 E &  
1.95E46 
3.22E& 
5.20E46 
8.21646 
I.27E-05 
I . W l 4 5  
2.89805 

2.RE45 

o.oaE+w 

2 . 2 8 ~ 4 8  



SCREMMCLCYEL EXCELCRYSTAL BALL TRANWORT (ecrrr, MODEL 

SITE PRODUCnON AREA KdTEST SPECIFIC A C l W T V  3 3 s 4 7  

P M 6 A R E A  
CuRRElvr CONDrnON lEACHATE CONC (VGU I 6 7 E 4 5  

MYESTIGATOR: JDC LAYER 1: 
DATE: i IR1193 0 W E 4 0  

LYSAT. SOURCE .wA: LAVER 1 (CWCIAL OVERBCRDEY 

LENGTH ~ F l i  so0 
WIDTH I F n  so0 

'OROSTTY I 034 

'OROSITY 2 0 39 

IENSTTY I lGCM3) 178 

3ENSITY 2 IG C.WI 1 %  

INLlLT IFLWKI 0 37s 
AGE M A R S )  0 

TIME lKTTRVAL (YRS) I 
ELAPSEDTNE - iXS DAYS 

0 
365 
7M 

1095 
1460 
1825 
2190 
2ss5 
2920 
3285 
3650 
S I 5  
4380 
4745 

SI10 
547s 
5840 
020s 
oSi0 
0035 
300 
-00s 

SO30 
839) 
$760 
012s 
04W 
055s 

10220 
IOS8S 
10950 
11315 
11ao 
12045 
12410 

13110 
13505 
I3870 
I4235 
1- 
l4W5 
I5330 
IS695 
IDODO 
10425 
I om 
1-15s 
i-120 
17885 

i :ns 

OC KWKG) 0 00s 
.d (LF;G) I S M )  

ATLRATION 0 80 
HICLVESS I n )  1-00 
IECAY limn JZE-13 

A0 IUGL) 0 W E 4 0  

IJI (PPB) 1 6 0 ~ 0 7  

I I  m A n  - z-E-03 

d Y € R  I LEACHATE CONC 

'UWL) 

0 00E+OO 
1 3 6 8 4 2  
2 7 3 E W  
4 0 9 E W  
5 45E+02 
e 81E+02 
8 l6E+02 
9 52E+02 
I 09E+O3 
l22E+03 
I368+03 
IJ9E+03 
1 6 3 8 4 3  
I76E+03 
I SQE+03 
2 03E+03 
: 17E-03 
2 30E+03 
2 JdE+03 
2 S T 4 3  
1 'I E-03 
2 8JE+03 
2 WE*03 
3 IIE+O3 
3 2JE+03 
3 37E+03 
3 5IE.03 
3 b4E*03 
3 %E+03 
3 91 E+03 
J 04E+03 
J l7E+03 
1 31 E*03 
144E+O3 
4 s7E+03 
4 71E*O3 
4 84E+03 
1 97E-03 
S IOE+03 
5 23E.03 
5 37E+03 
5 SOE+03 
S 63E*03 
1 7 6 8 4 3  
5 8QE*03 
o O3E43 

o 29E+03 
o 4lE-3 
e S5E43 
o 68E-3 

0 1bE+03 

6 6 8 E 4 3  

'OC IKGKG): 0.0050 

id IUKGI. I .480 
8AlURAl10N: 0.25 

HICKNESS (Fn: 35.00 

IECAYfIlDAY). 4.2JE-I3 

:Bo IPPB): O.WE+OO 

'U2 PPB): O.OOE+DO 

12 wmn: 0 WE* 

WYER 2 LEACHATE CONC. 

rum) 

0.00E+00 
2.ti7E-01 
1.07E+Oo 
2.4OE+OO 
4.25EMO 
o 64E+OO 
U.YE+OO 
1.30EMI 
l09E+01 
:.IJE+Ol 
?.63E*OI 
3.18EMl 
3.-8E+OI 
J J3E+0I 
? 13E+CI 
5 88E+OI 
o.oBE+OI 
:.S3E+OI 

' 843E*OI 
U )BE*Ol 
I OlE*02 
I IJE+02 
I :SE+OZ 
I3'E*O: 
I JEE*02 
I 01 E102 
I 7JE+O2 
i 87E-02 
2 OIE-02 
:.IJE*O? 
:.)OE*02 
2 JSE-02 
2 DIE-02 
: 7 - 0 1  
: 03E-02 
3 IOE.02 
I ?8E+O? 
I &E*O? 
J ME-02 
J 83E.02 
102E*02 
J :?E*02 
4 J2E-02 
J o3E.02 
J RIE.02 

O5E*O2 
T 2IE.02 
5 JOE.0: 
5 32E*02 
T 05E.02 
e lOE-01 

n IOFcO2 

- 
3.- 

0 0  

14 

"-8133. 

1 

I oE-I1 

1 

1 

AY (m 33.33 

DURCE AREA cox. 
NWL) 

O.WE+OO 
3.77E41 
I.SIE4l 
3$8E41 
6.01E-01 
937E-01 
I .35E+OO 
I.WE+OO 
2 3 9 E a  
3.02E40 
3 . R E W  
4.49E- 

6.268- 
7.2JE40 
8.30E- 
9.43840 
1.06E+01 
I .  19EMI 
1.32E+OI 
I . I E 4 l  
1.61E-01 
I . -Z+Ol  
1.93E+Ol 
2.10E41 
2.27EMl 
2.45E4I 
2.64E4l 
2.84E41 
3.04E41 
3 24E41 
3.46E41 
3 S E M I  
3.91E.01 
J.I4E+OI 
4 B E 4 1  
4 63EM I 
4 = E 4 1  
5.14E4I 
SdlE+OI 
5.68Etal 
S WEMI 
6.24E41 
6 53E.01 
6 83E+OI 

13E+Ol 
f 44E4l  
7 76E+01 
8.08E4l 
8 40E-l 
8.74EMI 

R '14E.01 

IISTANCE TO F.L.(m: 2Mw 

FENCE LNECONC. 

IUWLl 

O.WE*OO 
O.OOE*OO 
O.OOE+oo 
O.OOE*oo 
O.OOE+oo 
O.WE+QO 
0.OOEWO 
O.OOE+oo 
4.24E-17 
o.46E-15 
3.298-13 
7.85E-12 
1.09E-IO 
I .WE49 
6.76E49 
3.55E.08 
1.52807 
5.53E-07 
1.75E-06 
4.92E-06 
I.25E-05 
2.93845 
6.35E-05 
l.WE.04 
2.48E.04 
4.53E.04 
7 92E.04 
1.33843 
2.16843 
) .BE43 
5. I SE-03 
7.61E-03 
l . l l E 4 1  
I.57E41 
2.19E.01 
2.99841 
4OlE-02 
5.31 E41 
0.92842 
8.90841 
I. 13E-01 
1.41EQI 
I.rn4l 
2.18841 
2.65841 
3.21E-01 
3.85E41 
4.59E-01 
5.42E-01 
6.37E.01 
7 43E41 

'1.43841 



June23. 1994 

TABLE F3.II-10 

COMPARISONS OF MODELED AND MEAsuReD CONCENTRATIONS FOR 
PLANT2/3ANDPLANT6 

Source Area Performance Measures 
Concentration 

@g/L) 

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 2OOO-Series Well Concentration ( 1990)b 

32.4 

30.05 

Range of GMA Concentration (1990) 1.9 - 120 

aWells 2007 and 2006. 
bWells 2054, 2109, 2118, 2388, and 2389. 

POH\OUs-IuUMl-W=nluacnJ~ 22. 1994 3:24pm 0411232 



FEMP-OSRI-4 DRAFT 
- _  --June-23-1994- - -- - 

TABLE F3.n-11 

SUMMARY OF MAJOR P- IN THE LYSIMETER 
C O N S "  SOURCE CONF'IRMATION MODELS 

Model Parameters Lvsimeter Test Well 11130 
~ 

Source Loading Area Size (ft x ft) 

Top Glacial Overburten (Le., gray clay ) Thickness (ft) 
Top Glacial Overburten (Le., gray clay ) Kd (L/kg) 

Infiltration Rate (in/yr) 

Constant Source Leachate Concentration (mg/L) 

125 x 125 

1 

15 

8.4 

0.135 

~ ~ ~ 

Model Parameters Lysimeter Test Well 1 1 13 1 

125 x 125 

10 

15 

1 

Top Unsaturated Sand and Gravel Kd (L/kg) 1.78 

Infiltration Rate (in/yr) 8.4 

Constant Source Leachate Concentration (mg/L) 

Source Loading Area Size (ft x ft) 

Top Glacial Overburten (i.e., gray clay ) Thickness (ft) 

Top Glacial Overburten (i.e., gray clay ) Kd (L/kg) 

Top Unsaturated Sand and Gravel Thickness (ft) 

0.135 



TABLE F.3.D-12 ECTRAN OUTPUT FOR CONSTANT SOURCE, GLACIAL OVERBURDEN 
cop- 1993 BROWN & ROOT ENVIRONMEXrAL 

SCRe0VlNCLEvEL EXCELCRYSTAL BALL TRANSPORT reCrm) MODEL 

CRUS FEMP CONTAhnNANT: urn 3 35E47 
ZRU5 F S  
-Jyn I 

K O C W G ) :  

HALF LIFE (YRS): 
LAYER 1: 

WVESTICATOR: ww LAYER 2: 
DATE: o 19/90 

SOURCE LWCHATE CONC (UWL) 

INFILTCTNRI 0 698 

LENGTH Fll I25 
W I D T H 0  I25 
POROSITY I 0 2  

POROSITY 2 0 3  

DENSITY I iC/CM3) I 78 

DENSITY 2 (WCM31 1 bo 

ACE (YEARS) 0 

IMSAT. SOURCE .W LAYER I (GLACIAL OVERBURDEP 
CUI(0) (PPB) 

FOC KWKO 
KdWO 
SAllJRAllON 
THlCKNESsm-l 
DECAY (IiDAY) 
CAOIUWL) 
D F  IfINR) 

Q l W D A n  
Ts I MARS) 

UNm 
PERCIPITATION CONC 
LAYER I CONC 
LAYER 2 CONC 

’ 1 I35EW2 
I35E+O2 
I35E+O2 
I3SE+02 ii 5 I35E+V2 

o i I35E+O2 
- 1  13SE+O2 
S I I35E+02 
a I35E+02 
IO I I35E+02 
I I  I l35E+02 

UWL .UWKC pcln P U S  
I35E+O2 2 03E+OO 4 S2E+OI 6 %MI 
0 WE+W 0 WE+OO 0 WEWO 0 WEWO 
0 WE+W 0 WE+OO 0 WEWO 

! 35E+02 
I35E+02 
13JE+02 
l35E+02 
I35E+02 
I35E+02 
! 35E+02 
l35E+O2 
I3JE+02 
: 3JE+02 
! 35E+02 
! 35E+02 
I35E+02 
I35E+02 
I3?E+02 
I35E+02 
I35E-02 
I35E+02 
I j5E-02 
I3JE+02 
13SE-02 
I35E+02 
I35E+02 
I35E.02 
I35E+02 
13JE-02 
I35E+02 
135E+02 
I ?5E+02 
! 35E.02 
. ?5E*O2 
i35E-02 
135E42 
! i5E+02 

CU2PPB) 

0 WEWO 
0 WE+W 
0 WEWO 
0 WEWO 
0 WE+OO 
0 WEWO 
0 OOEWO 
0 WEWO 
0 WE+W 
0 0 0 E W  
0 WE- 
0 WE+W 
0 WE+W 
0 00E+W 
0 WEWO 
0 WE* 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 OOE+W 
0 00E+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 W E 4 0  
0 WE+W 
0 WE*W 
0 WE* 
0 W E 4 0  
0 W E 4 0  
0 WE+W 
0 WE*W 
0 W E a  
0 WE+W 
0 WE- 
0 WE+OO 
0 W E 4 0  
0 WEIOO 
0 WE*W 
0 WE- 
0 WE+W 
0 WE+m 
0 WE-W 
OWE+OO 
0 W E 4 0  
0 WE+W 
0 OOE+OO 

0 WE+W 

1.35E+02 
0 

15.00 

I .oo 
1.00 

J.25E-13 
O.WE+W 

0 

8 M E M  
50 

A E R  I LEA. 
:ONC. (urn) 

O.WEWO 
3.46EW 
6.83EoO 
I.OIE+OI 
l33E+OI 
1.64E+OI 
1.9SE+OI 
?.24E+OI 
:.53E+Ol 
281E+OI 
3 09E+OI 
3.3JE+OI 
301E+Ol 
3 BIE+OI 
4. I I E+OI 
4.3JE+OI 
4 59E+OI 
4 BZE+OI 
5 (UE+OI 
J.ZoE+OI 
5 JX+OI 
5.oT-Ol 
5 B;E+OI 
0 O T + O l  
D 2DE+OI 
D JJE-OI 
0 o3E+01 
D BOE+OI 
D.=E+Ol 
- IJE-Ol 
- ?OE+OI 
-&Et01 
-olE+OI 
- -Et01 

O2E-01 
8 DOE-Ol 
8 IO€-OI 
8 33E+01 
x JT4I 
8 d)E+Ol 
X 1E-01 
8 g l E + O l  
8 %E-OI 
0 ME-01 
0 lQE-01 
0 .WE*Ol 
u JIE.01 
0 .‘:E-01 
0 D ? E c O l  
0 l E * O l  
08lE-Ol 

“SIE.OI 

LAYER 2 (SAND & GRAVEL) 
CU210) (PPBI 0 WE+W 
FOC (KG,KGl 0OM)o 

Kd n/lcG, l?80 
SATURATION 0 I7 
THICKNESS rm IO 00 
DECAY f I I D A Y l  4 ZJE-I3 
CBO PPB) 0 WEWO 
D F 2 (IIYRI 0 010 
Q2 IUDAY) 0 WEWO 
Ts 2 (YEARS) IO00 

LAYER 2 LEACHATE CONC 

IUOL) 

0 WEWO 
4 I5E-02 
I63E4l 
361641 
D 32841 
0 71E-01 
I 3 8 E + 0 0  
I84E+W 
2 3 7 E m  
2 95E+OO 
3 58E+OO 
4 2bE+OO 
4 QQE+W 
5 ioE+W 
0 57E+W 
* J3E+W 
831E+00 
0 24E+W 
I02E-01 
I12E+OI 
I2?E+OI 
I32E+OI 
I43E+OI 
I 54E+Ol 
I o5E+OI 

I BE-01 
I ogE+Ol 
2 IOE-Ol 
2 22E-OI 
2 ME-OI 
2 &Et01 
2 B E + O I  
2 :OE+Ol 
2 83E-01 
2 95E+OI 
3 OSE+OI 
3 lOE+Ol  
3 32E.01 
1 J4E.01 
1 SX*Ol 
1 nUE*OI 
1 32E.01 
3 Q4E*Ol 
4 DOE-01 
4 lQE*OI 
I31E*OI 
J 43E-01 
J kE-01 
J DBE+Ol 
1 BOE.01 

1 ROE-Ol 

I7DE+OI 

- 
5.7 

1 

I .;I 
11.0866‘ 

1 

I .bE- II 
1 

( 

16M 

;OURCE AREA CONC. 

(vcn) 

O.WE*OO 
433843 
1.rnEM 
3 . m  
6.59E-02 
I .01 E41  
I.43E-01 
I .BE4 I 
2.47E-01 
3.07E-01 
3.73EOI 
4.44Edl 
5.20Edl 
6.WE-01 
6.85E41 
7.?4Edl 
8.67E-01 
9.63841 
1.06E+W 
1.16E+OO 
1.27EWO 
I .38E+W 
I .49E+W 
I.6OEWO 
I.RE+W 
I .83E+OO 
1.9SEW 
2.07EWO 
2.19EWO 
2.32EWO 
2.MEWO 
2.5E+Oo 
2.69E+W 
2.82EWO 
2.95E+OO 
3.07E+OO 
3.20EWO 
3.33EWO 
3.46E+00 
3.dE+OO 
3.RE+OO 
3 85E+OO 
).%EN4 
4.1 IE+W 
4 24EWO 
4.36E+OO 
4 4YEW 
4.62E+OO 
4.75EW 
4.87E+w 
S.WE+OO 

S.WE+OO 

FENCE LINECONC 

NWL) 

0.WEWO 
O.WE+OO 
O.WE+OO 
O.OOE+OO 
O.rnE+OO 
2.21 E- I6 
LOSE-13 
6.63E-12 
I.38E-IO 
1.46E.09 
9.75E.09 
4.70843 
1.78647 
5.55E47 
l.49E-06 
3.m-06 
7.71E-06 
I.YE45 
2.8SE45 
5.WE-05 
8.34E-05 
I .33E44 
2.ME44 
3.ME44 
4.38844 
6.l6E44 
8.46E44 
I .l4EQ3 
I.XE43 
1.95E-03 
2.49803 
3.I4E-03 
3.91E43 
4.80803 
5 84843 
7.038-03 
8.39E43 
9.92843 
1.16E-02 
I .ME42 
1 S7E-02 
1.80E42 
2.06E-02 
2 Y E M  
2.bSEM 
2.98EM 
3.33E42 
3.RE42 
4.l2E-02 
d.%E42 
5.02E-02 

5.02EM 



TABLE F.3.II-13 ECTRAN OUTPUT FOR CONSTANT SOURCE. SAND AND GRAVEL 

BRowFi 1 ROOT M R O N - A L  c m  1993 
SCREENINGLEV~L EXCELCRYSTAL BALL TRANSPORT (ECTrr) MODEL 

m: CRUS FEMP 
CRUS F S  
Laya 2 

W T I C A T O R  WW 
IATE o/ I0194 

CUNTAMINANT: u23s SPECIFIC ACIlVlNfCdB) 3 y E G  

KOC WG): 0 00 WATER CRmRL4 ILG'L) 2 WE+OI 

HALF LIFE WRW: SOURCE LEACHATE CONC WWL) I35E+O? 
LAYER 1: 4 47EW9 SOURCE LEACHATE Kd WG) I Y)E+0I 

LAYER 2 4 4 7 E m  INITIAL LAYER I SOIL CONC IMUKG) OWEtOO' 
0 WE* Chu: 4 4x499 l!WllAL L A M R  2 SOIL CONC (MUKG) 

4FILTFVI'R I 
ENGlH Fll 

n m  m 
DROSITY I 

3ROSITY 2 
ENSITY IiUCM31 
ENSITY 2 IGICM31 

UNm I Mi L *.lG hG 
PERClPrTATlON CONC I3SE+02 : 03E-W 
LAYER I roxc 0 WECOO I WE-00 
LAYER 2 CONC I 0 WE- 6 ME-00 

1 

LGE (YEARS): 

pCLL -8 
4 52E+OI 675x1 
0 W E 4 0  0 WEWO 
0 W E 4 0  0.mEWO 

0 098 

I25 

125 
0.2 

0.3 
1 .ia 
I .60 

0 

1ME NERVAL (YRS 
LAF'SEDTlME - YRS 

1 

ZUI(PPBI 

1.35E+02 
I .35E+02 
I35E+02 
I .35E+M 
I .35E+02 
I .35E+02 
1.35E+02 
I .35E+02 
I .3SE+02 
1.35E+02 
I .35E+02 
1.35EM2 
I3SE+O? 
1.35E+O? 
I3SE-02 
I .3JE+02 
I .35E+02 
I35E+02 
13SE+02 
1.3SE-02 
I35E+02 
I .3SE+02 
I .3SE*02 
I .35E-O2 
I35E+02 
1.3SE-02 
I .3SE+02 
I .35E+02 
I3SE+02 
I35E+O2 
I35E+02 
I .35E*02 
I .35E+02 
I35E+02 
I35E-02 
I.3SE-02 
I35E*02 
I3SE-02 
I35E-02 
1.35E-02 
1.35E*O2 
I .35E-02 
I .3SE-02 
I .3SE-02 
1.3SE-02 
I35E-02 
1..1SE*O? 
I ZJE-02 
I35E+02 
l35E-02 
I.3SE-O: 

I35E-02 

CUI(0) (PPBJ 
FOC (KWKG): 

SATURATION: 
lHICKNESs 0: 
DECAY (IIDAY): 
CAo (UWL): 
D.F. 1 (INR): 
QI (UDAY): 

CU2IPPB) 

0 WE+W 
0 WE+W 
0 WE- 
0 WE+W 
0 WE* 
0 WE- 
0 WE+W 
0 WE- 
0 WEWO 
0 WE- 
0 WE+W 
0 WE+@ 
0 0 0 E 4  
0 OOE+W 
0 WE+W 
0 WE+W 
0 W E 4  
0 00E+W 
0 00E+W 
0 WE+W 
0 WE+W 
0 OOE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 W E 4  
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 00E+W 
0 WE+W 
0 W E 4  
0 WE+W 
0 WE+W 
0 W E 4  
0 WE-W 
0 WE+W 
0 WE*W 
0 WE+00 
0 WE*W 
0 WE+W 
OWE+W 
0 W E 4  
0 00E100 
0 W E 4 0  
0 W E 4 0  
0 WE-00 
0 W E 4 0  
0 WE-W 

0 WECOO 

0 

15.00 

I .%I 

10.00 

4.2JE- I3 
O.00EWO 

0 
8.46EW2 

0.WOO 

I .m 
0.17 
I .W 

4.2JE-13 
O.WE+OO 

0.010 

0.WEWO 
50 lTr2NEARS): loo0 

AYERILEA 1 LAYER2LEACHATE CONC. 

:ONC.WWLl I IljwL) 

0 WEWO 
3 %E41 
6 WE41 
I OSEWO 
I39E+W 
I 7 4 E W  
2 WE+W 
2 43E+00 
2 78EW 
3 12E+W 
3 &E+W 
3 8OE+OO 
J 14E+00 
J 48E+00 
4 BZE+OO 
S 16E*W 
5 NE+W 
S 83E+W 
o 16E+00 
o SOE+OO 

- loE+W 
D 83E+OO 

0 WE+W 
3 WE42 
I S(E41 
3 02EQI 
5 WE41 
-ME41 

8SE4I 
I26E+00 
I5SEQO 
I85E+W 
2 loE+W 
2 SE+W 
2 SOE-W 
3 I :E-00 
3 J5E-W 
3 -8E-00 
J llE-00 
J JSE-W 
1 l E - W  
5 IIE-00 
5 JJE-W 

3 E - W  
;.JOE+W ~ l I E - 0 0  
f,83E*W ! o J5E-00 
8 IoE+W : o 3 E - W  
840E+W : - I I E - W  
88IE+W ! UE-W 
O.lJE+W I - 7 - 0 0  
04TE+Oo I 3 IOE-00 
o70E*W f i  13E-00 
I .OIE*OI  , 9 -DE-OO 
I.04E-Ol 0 OSE-00 
I O8E+OI ; u J 1 E - W  
I . I I E + O I  0 -4E-W 
I I4E+OI ! O I E - 0 1  
I.IIE+OI : I OJE-OI 
I ?OE+OI ' i OT-OI 
I24E.01 I IOE-01 
I.ZTE+OI I IJE-01 
I30E+01 ! : - E 4 1  
1.33E*OI : :@E-01 
I .)aE+OI : :?E-01 
I.3oE-Ol ' : h E - O l  
1.43E+01 I I Y E - 0 1  
I bE-01 i ??E41 
I JOE-01 ; :%E-01 
I Y E + O l  . 'JE-01 
1.S5E-01 i XE-01 
158E*OI ! J E - O l  
lolE*Ol ' ! OE-01 
I &E-Ol : !IE-OI 

GW Q3 (UDAVI 
Gw V.(Frmo: 

H 0: 
E m .  POROSITY 

DISPERSIVTTY: 

m: 
Ax 0: 
AY 0: 

9 12E+03 FOC WKGXG) c 
36500 W W G I  13 

164M RFThRDATlON IIOBW; 
C 

DECAY (IMU I oE-IC 

0 13 Cu3IPPB) C 
I6000 PbTcIEARs) ( 

5333 DISTANCE To F L O  loo( 

030 q(Frml 

SOURCE AREA C O X  

(Urn) 

O.WE+W 
4.06E-03 
I.5IE42 
3. I SE42 
5.21Em 
7.61642 
I .03E4 I 
1.31E41 
I .6l E41 
1.93EOI 
2.25E41 
2.UIE-01 
2.9lE91 
3.25E-01 
3.60EQI 
3.94E4l 
4.29E41 
4.63E-01 
4.98E41 
5.33EOI 
5 ME41 
6.02EOI 
6.37EOl 

7.06E-01 
7 41E4I 
7.76E-01 
8.10E41 
8 ME41 
8 79E4I 
9. I3Edl 
0 4 x 4 1  
V81E-Ol 
I.OIE-OO 
I .O5E-W 
1.08E-00 
I . I Z E 4  
l.lSE-00 
1.18E-00 
1.22E-W 
I.2SE-W 
I . B E 4  
I .32E-00 
I.35E-W 
1 . 3 8 E 4  
1.42E-W 

1.48E-M 
1 . 5 I E 4  
I.5SE-W 
I58E"Y) 

0 

I ax-rm 

I o4E-01 ' !IE-01 j I %E-W 

FESCE LINECONC 
WWL) 

O.WE+W 
O.OOE+W 
O.OOE+W 
O.OOE*Q) 
O.WE*Q) 
2.088-16 
9.83E-14 
6.1oE-12. 
1.ZBE-IO 
I.YE49 
8 83EOP 
4.2084% 
I .%E47 
4.VE01 
I .27E46 
2.9-40: 
6.30E46 
1.23845 
2.24E45 
3.86645 
6.3OE.05 
9.86105 
I .ME44 
2 . I E 4 4  
3.ME44 
4.23E44 
5.t9E-M 
7.5lE-M 
9.73E44 
1.24843 
I .)E43 
1.92843 
2.35E43 
2.84843 
3.39803 
4.OIE-03 
4.rnE-03 
5.47E.03 
6.31843 
7.23E43 
8.23E-03 
9.31143 
I .OJE42 
I.l?Ern 
1.31E42 
I .45E42 
I.bOE42 
I .75E42 
I .NE42 
2.09E-m 
2.TsE42 

2.tBEo2 

002235 
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TABLE F3.H-14 

COMPARISON OF MODELED AND MEASURED CONCENTRATIONS FOR THE 
CONSTANT SOURCE SIMULATlON AT THE LYSIMETERS 

Source Areas Performance Measures 
Concentration 

(ugn-) 

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 Modeled Unsaturated GMA Concentration (40 12 
Well 11131 Years) in Top Layer 

Measured Shallow Lysimeter Concentration 12 

Range of Measured Unsaturated GMA Concentration 3.4 - 12 

PGH\OUS-RI\DOl-9&1\1~ 22.19W 3:24pm 



TABLE F3.I.I-15 

SUMMARY OF MAJOR PARAMETERS IN THE LYSIMETER 
SHORT-TERM CONSTANT SOURCE CONFIRMATION MODEL 

~~ 

Model Parameters Lysimeter Test Well 1 1130 8~1113 1 

Source Loading Area Size (ft x ft) 

Top Glacial Overburten (i.e., gray clay ) Thickness (ft) 

Top Glacial Overburten (i.e., gray clay ) I(d (L/kg) 

Top Unsaturated Sand and Gravel Thickness (ft) 

Top Unsaturated Sand and Gravel Kd (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 

O O R 2 3 7  
PGH\OUS-RI\D-O1-94-7\Junc 22. 1994 5:SSpm 



TABLE F.~.II-M ECIRAN OUTPUT FOR SHORT-TERM CONSANT SOURCE, GLACIAL OVERBURDEN 
c m  1993 BROWN & ROOT 

SCRE~NMCLEVEL MCELCRYSTAL BALL TRANSPORT Wru) MODEL 

mmmmANT: u a  SPECIFIC A C W T Y  (CJ 33SE-07 

KOC NKC): 200E4I  
SOURCE LEACHAT€ CONC RWL) 

E: CRUS FEW 

CRU5 F S  
Ldyn I HALF LIFE (YRS): 

LAYER I: 4 47E+09 SOURCE LEACHAT€ W NKC) 

INVFSTICATOR ww LAYER 2 4 47E+09 INITIAL LAYER I SOIL CONC lMwKCn 
DATE: ailW94 4 4%+09 NKIlAL LAYER 2 SOIL CONC (MwKC) 0 WE+W 

i2cyEARs) loo0 

LAYER 2 LEACHATE CONC 
IUWL) 

1rNSAT.SOURCE MIEk LAYER 1 (GLACIAL OVERBURDEN 

INFILTlFTna 1 0.098 I C U l t O )  (PPB) 

SOURCE AREA CONC. 

Wen) 

LEN(JTH tm 

POROSITY I 
POROSITY 2 
DENSllY I (WCM3) 
DENSITY 2 (WCM3) 

AGE (YEARS) 

SATURATION: 
THICKNESSO: 

D.F. I (IryR): 
QI W A Y ) :  
Ts I W): 

TIME INTERVAL (YRS 

C 
I 
2 
3 
4 
? 
ti 

8 

I O  
I I  
12 
13 
14 
I ?  
Id 
1- 
18 
I O  
?O 
II 
22 
I? 
2.1 
25 
20 

27 
28 
20 
30 
?I 
32 
33 
34 
35 
?a 
37 
.w 
30 
0 
JI 
J2 
43 
u 
45 
.la 
J7 
UI 
10 

a 

I 

CUIIPPB) 

3 WE42  
3 WE+O2 
3 WE42 
3 WE42 
3 WE+OZ 
3 W E W  
0 WE* 
0 WE40  
0 WE* 
0 WE90  
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 MEMO 
0 WE+W 
0 WE+W 
0 00E+00 
0 WE+W 
0 WE+W 
0 WE+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+@I 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE-W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE-00 
0 WE+W 
0 WE*W 
0 WE+OO 
0 WE+W 
0 WE+@I 
0 WE+W 
OWE90 
0 WE- 
0 WE-00 
0 WE+W 
0 WE-W 
0 WE+W 
0 WE*W 
0 WE- 
0 WE-@I 
0 WE90 

1 WE-02 

CU2PPB) 

0 WE+W 
0 WE+W 
0 WE- 
0 WE+W 
0 WE- 
0 WE+W 
0 WE* 
0 WE+00 
0 WE+W 
0 WE* 
0 WE+W 
0 WE+OO 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE* 
0 WE+W 
0 WE+W 
0 WE* 
0 WE+W 
0 WE+W 
0 WE- 
0 WE- 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE90  
0 WE+W 
0 WE+W 
0 WE+W 
0 WE-W 
0 WE+W 
0 WE+W 
0 WE- 
0 W E 4  
0 WE+M 
0 W E 4 0  
0 WEWO 
0 WE+W 
0 WE+W 

0 WE+W 

3.WE+O2 
0 

4 W  
100 

100 

4258-13 
0 WE+W 

0 

8 46EW 
5 

AYER I LEA 

'ONC WWL) 

0 WE+W 
2 73E+OI 
52IE+OI 
7 47E+OI 
9 52E+OI 
I14E+02 
I03E42 
9 4OE4I 
8 5XMl 
777E+OI 
7 06E+OI 
6 42E4I 
584E+OI 
5 3IE+OI 
4 82E+OI 
J ?SEI01 
3 98E+OI 
3 62E+OI 
3 29E+OI 
2 wE+OI 
2 iZE+Ol 
2 4'E+OI 
2 25E+OI 
2 04E+OI 
I8bE+OI 
I 09E+Ol 
I53E+OI 
I4OE+OI 
I27E+OI 
I IJE+OI 
I OJE*OI 
Q 53E+W 
8 wE*W 
7 87E-W 
7 I5E+W 
o ME-W 

'4E.W 
5 3iE* 
4 8 8 E 4  
4 M E 4  
4 OJE*W 
3 0iE-W 
3 YE-W 
3 0 3 E a  
2 i o E W  
2 M E W  
2 2 8 E 4  
2 07E-00 
I88E*W 
I7IElOo 
I %E-W 

I14E102 

LAYER 2 (SAND & CRAWL) 
:U2iO) (PPBI 0 WE+W 
'OC (KC/KG) OoooO 

LdtUKGl If80 
, A W l l O N  0 17 
HICKNESS (Fn 900 
)ECAY (VDAY) J 25E-13 
:Bo (PPB) 0 WE+W 
) F 2 ClNR) 0 010 
)2 WAYl 0 WE+W 

GREAT MUMl AQUIFER (SAT. S. & C.) 
B 0: 75 V m m m ) :  
GW Q3 O A n  8.12E43 FDc WwKO: 
GWV.(FTIyR): 365.00 Kd(VKG): 
H 0: 7.6444 RFTARDATION: 

DISPERSIW: DECAY (IIyR): 

Mn): 0.13 N 3 P P B ) :  
A x 0 :  160.00 P&WEms) :  
AY 0: 53.33 DISTANCE TD F . L . O :  

EFF. POROSrrY 0.30 qmm): 

O.WE+OO 
3.bSE-01 
1.41E+W 
3.06E+W 
5.22E+W 
7.85E+W 
I.O5E+OI 
1.28E4I 
I . R E 4 I  
I.rj6E+OI 
1.81E+OI 
1.94E+Ol 
2.05E+Ol 
2.I5E+O1 
:.22E+OI 
2.298+01 
2.34E+OI 
2 38E+OI 
2.JOE+OI 
2.42E+OI 
1 IJE+OI 
2 JJE+OI 
2 . U E + O I  
2 43E+OI 
Z..12E+OI 
2.40E+OI 
:.BE+OI 
2.35E+OI 
2.33E+OI 
2.30E+OI 
2.?7E+OI 
?.13E+OI 
?.20E+OI 
I.loE+OI 
2.12E-OI 
:.OOE-OI 
2 O5E*01 
1 OIE-OI 

I o3E+Ol 
I BOE*Ol 
I WE-OI 
I B l E + O l  
I T - O l  
I73E-OI 
I oQE.01 
: s:E+O! 
I o2E-01 
I P E - O l  
I.YE*OI 
I5lE-Ol 

I Q ~ E - O I  

I U F 4 I  

FENCE LWECONC 

(UWL) 

O.WE+W 
O.WE+W 
O.WE+OO 
O.WE+W 
O.WE+W 
I.%E-I5 
9.2%-13 
5.86E-I I 
112E09 
I .BE48 
8.5ZE08 
4.08847 
I.53E.06 
4.75E.06 
1.27E-05 
3.WE-05 
6.41E-05 
1.26E-04 
2.308-04 
3.95E-04 
0.43E-04 
I.WE-03 
1.498-03 
2.IR-03 
3.WE-03 
4.0n-03 
5.39843 
6.98E-03 
8.86E-03 
l.lOE-02 
I .35E-02 
I .63E-02 
I .95E-02 
2.29E-02 
2.67E-02 
3.07E-02 
3.50E-02 
3.%E-02 
4.45E-02 
4.95E-02 
5.48E-02 
6.OlE-02 
6.yIE-02 
7.IJE-02 
7.73E-02 
8.31E-02 
8.90E-02 
9.49E-02 
I.OIE-01 
I.oTE-01 
1.12WI 

I12EQl 

UNm I UWL I MGKG 1 p c i  I Pwe 
PERCIPKATlON CONC 3.WE42 I20E+00 I.OIE+02 4.01E41 
I A.YEP I rnhlr I n MF+M I MF+M I n MC*M I n mwm 



C- 1993 BROWN 6 ROOT m A L  
SCREENMCLEVZL EXCELCRYSTAL BALL TRANSPORT Wm) MODEL 

KOCWC): 0 W 

H A L F L W E O :  
LAYER I: 4 47E+09 

LAVER 2: 4 47E+09 
CMA: 4 47E+09 

IITE: 
WATER CRITERIA WWL) 2 WEMI  

SOURCE LEACHATE CONC RK5rL) 3 WEM2 

SOURCE LEACHATE Kd (VKG) 4 WE+00 

INITIAL L A Y E R  I SOIL CONC (MWKG) 0 WE*W 
INITIAL LAYER 2 SOIL CONC IMWKG) 0 WE+W 

CRUS FEW 
CRUS F.S. 

h y a  2 

I.ME+00 

IVVESTICATOR: ww 
)ATE: 0119194 

6.29602 

UNm UWL 
PERClPlTATlON CONC 3 00E+O2 
LAYER I CONC 0 W E 4 0  
LAYER 2 CONC 0 W E 4  

UNSAT. SOURCE AREA LAVER 1 (GLACIAL OVERBURDEN 

MWKC PWL pcdg 
I20E-00 I OIE+02 4 U2E-01 
0 WE+W 0 0 0 E W  0 WE+OO 
0 WE*OO 0 OOE+OO 0 WE+OO 

NFILTIFT/YR) 0 608 

.ENCIH tFl7 125 
UDTH m 125 

OROSITY I 0 2  
OROSITY 2 0 3  
IENSITY I fWCM3) 178 

IENSITY 2 (WCM3) 160 

ILAFSEDTIME . YRS 

0 
I 
2 
3 
4 

5 
6 
7 
8 
9 

IO 
I I  
12 
13 
I4 
I5 
IO 

1- 
I8 
IO 

20 
21 

23 
2.1 
25 
20 
3: 
28 
29 
30 
31 
32 
33 
34 
35 
30 

38 
?0 

u) 

JI 
42 
43 
44 

JC 
Jn 

2: 

48 
20 

v) 

MASIMUhf- 

-7  .- 

-_ 

CUI(0)fPPB) 

FOC (KWKG): 
Kd (UKG): 

SATURATION: 

THICKNESS (m: 

DECAY (IIDAY): 

CAD WWL): 
D.F. I (IPIR): 
QI W A Y ) :  

'UI(PPB) 

3 00E+02 

3 00EM2 
3 WE+O2 
3 WEW2 
3 WEW2 
0 WE+OO 
0 WE+W 
0 WE* 
0 OOE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+00 
0 OOE+W 
0 WE+W 
0 OOE*W 
0 00E+00 
0 WE+OO 
0 OOE+OO 
0 WE+W 
0 OOE*W 
0 OOE+OO 
0 OOE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE*W 
0 WE+W 
0 00E+W 
0 00E+W 
0 WE+W 
0 WE*W 
0 WE+W 
0 00E*00 
0 OOEtOO 
0 WE+W 
0 WE-00 
0 WE-00 
0 W E + W  
0 00E*00 
0 WE+W 
0 WE+W 
0 00E*00 
0 WE+W 
0 OOE+OO 
0 WF*W 
0 WE+W 
0 WE+W 
0 WE*W 
0 W E + W  

3 WE*OZ 

3 00E+02 

CU2PPB) 

0 W E W  
0 WE+OO 
0 WE+OO 
0 WE+OO 
0 WE+OO 
0 W E W  
0 WE+W 
0 WE+OO 
0 WE+OO 
0 WE+W 
0 WE+OO 
0 0 0 E W  
0 WE+00 
0 WE* 
0 00E+OO 
0 00E+00 
0 OOEcOO 
0 WE+OO 
0 WE+W 
0 WE+W 
0 00E+00 

0 00E+W 
0 00E+00 
0 00EcOO 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+OO 
0 WE+00 
0 WE+W 
0 00E+00 
0 WE+OO 
0 WE+W 
0 WE+W 
0 OOE+W 
0 00E+00 
0 WE+OO 
0 WEcOO 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 
0 W E 4  
0 00E+00 
0 WE+W 
0 WE+W 
0 WE+W 
0 WE+W 

0 OOE-00 

0 MF+W 

3.WEM2 

0 

4.00 

1.00 

10.00 

4.25E-13 

O.OOE+OO 

0 

8.46EM2 
5 

AYER I LEA. 

:ONC. NGIL) 

O.WE+M) 
2.85Ec00 
5.67E+00 
8.4tiE+W 
I. I 2EMI  
1.40EMI 
1.3SE+OI 
1.37E+OI 
I.ME+OI 
I .35E+OI 
1.33E+OI 
1.32E+OI 
I .3l E+O I 
I.?OE+OI 
I.ZE+OI 
1.2X+OI 
I.?dE+OI 
I.?.'E+OI 
1.23E+OI 
I ?2E+OI 
1.21E*01 
I .:OE+Ol 
I.lUE+Ol 
1.18E+OI 
l.lT+OI 
l.l5E+OI 
I.IJE+OI 
I .I3E+OI 
I .I 2E+OI 
1.1 IE*OI 
I IOE+OI 
I .OOE+Ol 
1.08E+OI 
I . O ~ + O l  
I.OaE+OI 
I O5E-01 
I OIE+OI 
1.03E+OI 
I.O?E+OI 
1.01 E+OI 
I WE+Ol 
QQlE-00 
O . E E + W  
u . 3 E - 0 0  
0 03E-00 
0 UE+W 
Q.GEM0 
0 3oE.W 
0 :x*w 
0 I8E-00 
0 IOE*00 

I JOE*Ol 

LAVER 2 (SAND & GRAVEL) 
:u2fo)(PPBv O.OOE+OO 

:OC (KWKG): 0.WW 

Cd fUKG). I .m 
IA'IURATION: 0.17 

MICKNESS (Fn: 1.00 

1ECAY (VDAY): 4.258-13 

:Bo(PPBl: 0 W E 4 0  

1.F. 2 (I/YR): 0.010 

)2 L O A Y I :  O.WE+OO 
's 2 fYEARSk IOW 

LAYER 2 LEACHATE CONC. 

WWL) 

O.WE+OO 
3.18E-01 
l.I7E+00 
2.45E+OO 
4.0JE+00 
5.89E+00 
7.61E+OO 
8.93E+OO 
9.94E+OO 
I .07E+Ol 
I. I3EMI 
I. I7E+OI 
I .20E+OI 
I .22E+O I 
I.24E+OI 
I.24E+OI 
I.25E+OI 
I .25E+OI 
1.25E+OI 
1.24E+OI 
1.24E+OI 
1.?3E+OI 
I.2ZE+OI 
I .21 E+01 
1.20E+OI 
I .ZOE+Ol 
l.I9E+OI 
I .18E+OI 
I .l7E+Ol 
I .ISE*Ol 
I.I4E+Ol 
I .13E+OI 
I .12E+OI 
I IIE+Ol 
1. IOEi01 
I.WE*OI 
I .OBE+OI 
I.O7E+OI 
I .36E+OI 
I.O5E+OI 
I O4E+OI 
103E+OI 
I02E+OI 
1.01 E+Ol 
I.WE+OI 
Q.93E+W 
0 84E+00 
U 75E+00 
0 O5E*00 
U SoE+OO 
u 4iE+OO 

I 2SE-01 

GREAT MIAMI AQUIFER PAT. S. & C 1 
3m 75 VU,c=rNR)  5 ' 5  

W Q3 W A Y )  8 12EW3 FOC (KWKGI 0 

W V ( l T M U  36564 KdOJKG) 178 

io 76444 W A R D A T I O N  I I  08M7 

:FF POROSITY OM q(FrNR) 0 

I DE-IO DlSPERSl W 
m 013 CU3fPPB) 0 

DECAY (INRI 

A x 0  16000 PdTlyEARs) 0 

AY 0 5333 DISTANCE TO F L (m 1000 

DURCE A R U  CONC. 

WWL) 

O.WE+W 
3.31842 
1.22E-01 
2.SSE-01 
4.21E-01 
6.I4E-01 
7.93E-01 
930E-01 
I.WE+OO 
l.l2E+00 
1.18E+W 
1.22E+W 
1.25E+W 
I .27E+00 
I .29E+OO 
I.Y)E+OO 
I .30E+OO 
I .ME+OO 
I .ME+OO 
1.30E+00 
1.29E+00 
1.28E+W 
1.27E+00 
1.27Em 
1.26E+00 
I .25E+00 
1.24E*00 
1.23E+W 
1.21EW 
I .20E+00 
I.l9E+00 
1.18E+W 
I.l7E+OO 
I.l6E+W 
l.l5E+00 
I.ldE100 
1.13E- 
1.12E+00 
1 . 1  IE+W 
I. IOE+W 
1.09E+00 
1.08E+00 
1.07E+00 
1.06E+00 
I.O5E+00 
I.ME+00 
I .03E+OO 
1.02Ec00 
I.OIE+W 
0 O?E-0l 
U.mE-0l 

I 

FENCE LINECONC 

(urn) 

O.WE+OO 
O.WE+OO 
O.WE+OO 
0.WE+00 
O.OOE+OO 
1.69E-15 
8.01E-13 
5.OSE-I I 
1.05E-W 
I.09E4U 
7.19E48 
3.41 E M  
1.27E-06 
3.89E-06 
1.03E-05 
2.40E-05 
5.06E-05 
9.83E-05 
l.77E-04 
3.01644 
4.84E-04 
7 ME-04 
l.10E-03 
I .%E43 
2.I5E-03 
2.BBE-03 
3.76E-03 
4.81E-03 
6.03863 
7.42843 
8.99E-03 
1.07E-02 
1.26842 
I .47E-02 
I .69E-02 
1.93EM 
2.18EM 
2.ME-02 
2.RE-02 
3.WE-02 
3 29EM 
3.588842 
3.BBE02 
4.IBE02 
4.49802 
4.80842 
5.IOEM 
5.40E42 
5.70E-02 
6.WE-02 
0.29E-02 



F G 3 n s f  
FEMP-OSW DRAm 

June23, 1994 

TABLE F.3.H-18 

COMPARISON OF MODELED AND MEASURED CONCENTRATIONS FOR SHORT-TERM 
CONmANT SOURCE SIMULATION AT THE LYSIMETER 

Source Areas Performance Measures Concentration 
(w5) 

~ ~ 

Lysimeter Test Well Modeled Perched Water Concentration (40 Years) in Top Layer 4.04 

2.8 - 13 11130& 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 

PGH\OUS-RIUMI-~~-~\JIII~C 22. 1994 6:33pm 



ANALYTICAL 
DATA BASE 

USE THE 
MEASURED 

CONCENTRATION 
WATER CONC. - 

I I 

USE KVKd (AND Ke) 

CALCULATE LEACHATE 
CONCENTRATION THAT 

MASSTOBE 
RELEASED IN 70 YEARS 

70-YEARRULE > WILLALLOwTmAL 

- 6 1 6  

INITIAL SOURCE 
LEACHATE 

CONCEHIRATION 

DRAFT 
FIGURE F.3.11-1 SOURCE LEACHATE CONCENTRATION ESTIMATION 
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APPENDIX F.3-II-A 

PERCHED WATER CONCENTRATIONS, SOIL CONCENTRATIONS, 
AND PRODUCTION AREA K, and K, CALCULATIONS 



June=, 1994 
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APPENDIX F.3-II-B 

OU4 BATCH TEST RESULTS 
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FEMP-OSRI-4 DRAFT 
June23, 1994 

SamDle #064158 

CS = 1128) (400)-(5150)(3.5L = 82.9 Ug/g 
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 

Cs' -+ Background Corrected Soil Uranium Concentration (using 3.7 ug/g 
as the background Uranium Concentration) 

Final Water Uranium Concentrations (i.e., 5 1 5 0  ug/L and 4930 ug/L) are 
from the IT Lab. 

mouS-RnD-ol-9+nJrmoo 21.1994 212pm 



APPENDIX F.3-11-C 

OU5 BATCH TEST RESULTS 



FEMP-OSRI-4 DRAh' 
June23. 1994 

SUMMARY OF ESTIMATED TOTAL UR4NTUh.I K,s 
FROM OPERABLE b .  5 BATCH TEST RESULTS 

Sample Number 

and Location 

Initial Total Uranium Estimated Total 
Concentration In Soil, C, uranium i(l 

(Wk) 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 Fsciiity) 

AS-9 (East of Building 77/79) 

IDA (Incinerator 1 

IDB (Plant 1 Pad) 

192 

256 

1500 

75.4 

87.9 

27.9 

50.3 

49.7 

54.3 

502 

539 

1870 

1 49 

13.3 

9.2 

5.3 

358 

1 47 

37.3 

209 

240 

31.8 

~ O U S - R I U M 1 - 9 4 - 7 U ~  21. 19W 2:lZpm 



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) 

c, = 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 L )  

M, = MASS OF URANIUM LEACHED FROM SOIL (pg) 

M, = MASS OF URANIUM IN SOIL AT EQUILIBRIUM (pg) 

OOlZS-7 

~ O U S - R N M l - 9 4 - 7 U ~  21.19% 212- 



June23. 1994 

OU5 BATCH TEST 
EQUATIONS 

c; = c s  - c* 

poH\ous-RNM1-w=nJ~ 21. 1994 2:12pm 



rC, CALCCUTIONS 

FOR DESORPTION TESTS 

001259 



June23. 1994 
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DESORPTION 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: 

c o  - - 1.50 x IO6 ugikg 
CL = 6.80 x 104 ugiL 
M = 0.4 kg 

3.5 L V - 
C b  = 3.70 x l@ ugikg 

- 

Calculations: 

mL = C, x V = 6.80 x 104pg/L x 3.5L = 2.38 x l d p g  

m, = C, x M = 1.50 x lo6 pglkg x 0.40kg = 6.00 x 16 pa 

I C, = Cs - C, = 9.05 x ldpglkg - 3.70 x l d p d @  = 9.01 x ldpg/kg 

,0012Gl 
mouS-RNMl-94-nJum 21,1994 212pm 





LABORATORY RESULTS 

FOR DESORPTION TESTS 

, 
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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 t 01 
5.00Et00 
6.03E+02 
4.6SE t 01 
3.12E - 08 
8.87E- 10 

Initial Concentration Toxicity Screening Status Requires Modeling 2 



Radium - 226 
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 
6.96E+02 
1.06E+02 
7,62E+03 
9.65E + 02 
4.04E-11 
1.19E -06 

. 5  61 .61  

mg/l 
llday 

Initial Concentration Toxicity Screening Status Requires Modeling 5 



Strontium-90 
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 
1 .ME + 01 
2.50E+00 
1.1 1E+02 
2.37E+01 
1.02E- 12 
6.64E-05 

8 6 1 6 1  

Initial Concentration Toxicity Screening Status Requires Modeling 8 



Technetium-99 
CRU 5 RI 

Initial Mass and Concentration 

PAD 
PAE 
PAF 
PAG 
PAH 
PA1 

WPAA 

Compound Type Rad 

Rd Vadose 1 2.29E+00 
Rd Vadose 2 1.64E+00 

Lambda 8.92E-09 llday 

Kd Vodose 1 1.18E-01 m a  
Kd Vadose 2 7.00E-02 m@ 

Screening Level 2.18E-07 m@ 

22 1.290E - 04 1.375E t 03 1.093E-03 1.18E-01 
23 2.630E- 04 4.077E+03 2.229E -03 1.18E-01 
24 1.4 10E - 04 2.049E+02 1.195E-03 1.18E -01 
25 1.180E-03 1.715E+03 1.000E - 02 1.18E-01 
26 9.4 1 OE - 05 1.368E+02 7.975E-04 1.18E-01 
27 0.000E +00 0.000E+00 O.OOOE+W 1.18E-01 
28 3.120E -04 4.535E + 02 2.644E-03 1.18E- 01 

Initial Concentration Toxicity Screening Status Requires Modeling 9 



15 

PAD 
PAE 
PAF 
PAG 
PAH 
PA1 

WPAA 

Uranium -Total 
CRU 5 RI 

Initial Mass and Concentration 

22 1.20E+ 02 1.279E+09 8.000E t 00 15, 
23 5.87E+02 9.101E+09 3.91 3E+01 15. 
24 2.22E+02 3.227E +08 1.000E+00 222 
25 4.31E+04 6.264E+10 1.941E+02 222 
26 9.94E+01 1.445E+08 4.477E-01 222 
27 4.17E+ 01 6.061 E+ 07 1.878E-01 222 
28 3.74E +02 5.436E +08 1.685E+00 222 

Compound Type Rad 

Rd Vadose 1 1.65E+02 
Rd Vadose 2 1.72E +01 

Kd Vodose 1 1.50E +01 mVg 
Kd Vadose 2 1.78E+00 d g  

Screening Level 8.93E-04 mi0 
Lambda 4.25E-13 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 15 



0.0 

Uranium-Total 
CRU 5 RI 

Initial Mass and Concentration 
Sensitivity Analysis - 1 

Compound Type Rad 

Rd Vadose 1 1.65E+02 
Rd Vadose 2 1.72E +01 

Kd Vodose 1 1.50E+01 mVg 
Kd Vadose 2 1.78E + 00 mVg 

Screening Level 8.93E - 04 mg/l 
Lambda 4.25E- 13 llday 

OE+O 

Initial Concentration Toxicity Screening Status Requires Modeling ' 15 



Uranium -Total 
' CRU5RI 

Initial Mass and Concentration 
Sensitivity Analysis - 2 

' - 6 1 6 1  
15' 

Compound Type Rad 

Rd Vadose 1 1.65Et02 
Rd Vadose 2 1.72E + 01 

Lambda 4.25E- 13 llday 

Kd Vodose 1 1.50E + 01 mug 
Kd Vadose 2 1.78E +OO mug 

Screening Level 8.93E-04 mg/l 

Initial Concentration Toxicity Screening Status Requires Modeling 15 



Uranium -Total 
CRU 5 RI 

Initial Mass and Concentration 
Sensitivity Analysis - 3 

Compound Type Rad 

Rd Vadose 1 1.65E + 02 
Rd Vadose 2 1.72E +01 

Kd Vodose 1 1.50E+01 mvg 
Kd Vadose 2 1.78E + 00 mvg 

Screening Level 8.93E-04 mgfl 
Lambda 4.25E-13 Uday 

Initial Concentration Toxicity Screening Status Requires Modeling 15 



Uranium -Total 
C R U  5 RI 

Initial Mass and Concentration 
S e n s i t i v i t y  A n a l y s i s  - 4 

Compound Type  Rad 
Kd Vodore 1 1.5OE + 0 1  m I l g  
Kd Vadose 2 1 . 7 8 E + 0 0  m Ilg 
Rd  Vadose 1 1 . 6 S E + 0 2  
Rd Vadose 2 1 . 7 2 E + 0 1  
Screening Level 0 .93E - 04 m gll  
Lambda 4.25E - 13  l lday  

1 5  
b. - 61.61 

Initial Concentration Toxicity Screening Status Requires  Modeling 1 s  



1 , I  , I  -1richloroethane 
CRU 5 RI 

Initial Mass and Concentration 

61 6 1  19 

Compound Type Org-V 

Rd Vadose 1 1.89Et01 
Rd Vadose 2 3.81E+00 

Kd Vodose 1 1.64E+00 mug 
Kd Vadose 2 3.09E-01 mug 

Screening Level 1.51E-01 mg/l 
Lambda 6.3OE-04 Uday 

Initial Concentration Toxicity Screening Status 



1 ,1,2 - trichloroethane 
CRU 5 RI 

Initial Mass and Concentration 

t b  
21 L, * 61 

Compound Type Org-V 

Rd Vadose 1 1.89E+01 
Rd Vadose 2 3.81E t 00 

Kd Vodose 1 1.64E+00 mug 
Kd Vadose 2 3.09E - 01 m% 

Screening Level 3.20E-05 mg/l 
Lambda 4.70E -04 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 21 



1 ,1- Dichloroethane 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org-V 

Rd Vadose 1 4.75E+00 
Rd Vadose 2 1.59E+00 

Lambda 1.1 3E - 03 Ilday 

Kd Vodose 1 3.42E - 01 mVg 
Kd Vadose 2 6.45E-02 mug 

Screening Level 9.7OE-02 mg/l 

Initial Concentration Toxicity Screening Status Requires Modeling ' 22 



1 , l -  Dichloroethene 
CRU 5 RI 

Initial Mass and Concentration 

61 f i ?  
23 

Compound Type Org-V 

Rd Vadose 1 2.83E+00 
Rd Vadose 2 1.29E + 00 

Lambda 3.85E-03 Itday 

Kd Vodose 1 1.67E -01 mug 
Kd Vadose 2 3.16E-02 mug 

Screening Level 6.70E -06 mgfl 

Initial Concentration Toxicity Screening Status Requires Modeling 23 



6 1 6 1  
1,2- Dichloroethene (tot) 

CRU 5 RI 
Initial Mass and Concentration 

24 

Compound 
Kd Vodose 
Kd Vadose 
Rd Vadose 

2 
I I 

Rd Vadose 2 
Screening Level 
Lambda 

Org-V 
1 .6E - 01 mug 
3:16E -02 mug 

3.70E-02 mg/l 
9.5OE-04 May 

2.83E+00 
1.29E +OO 

Initial Concentration Toxicity Screening Status Requires Modeling 24 

-_ 

001288 



* 
2- hexanone 

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 
1.33E-01 mvg 
2.51E -02 mvg 
2.46E+00 
1.23E+00 
1.46E-01 mg/l 
1.00E- 50 Way 

26 '-6161 

Initial Concentration Toxicity Screening Status 



Benzene 
CRU 5 RI 

Initial Mass and Concentration 

PAD 
PAE 
PAF 
PAG 
PAH 
PA1 

WPAA 

29 6 1 6 1  

22 1 .OOE - 03 1.066E + 04 1.336E-03 0.74844 
23 6.67E-02 1.034E+06 8.912E-02 0.74844 
24 0.00E+00 0.000E+00 0.000E+00 0.74844 
25 5.00E-03 7.267E+03 6.681 E-03 0.74844 
26 O.OOE t 00 0.000E+00 0.000E+00 0.74844 
27 0.00Et00 0.000E+00 0.000E+00 0.74844 
28 0.00E+00 0.000E+00 0.000E+00 0.74844 

Compound Type Org-V 

Rd Vadose 1 9.20E+00 
Rd Vadose 2 2.28Et00 

Lambda 9.50E - 04 llday 

Kd Vodose 1 7.48E - 01 mug 
Kd Vadose 2 1.41E-01 mug 

Screening Level 6.2OE-05 mgfl 

Initial Concentration Toxicity Screening Status Requires Modeling 29 



6161 
Tetrachloroethene 

CRU 5 RI 
Initial Mass and Concentration 

Compound Type org-v 
Kd Vodose 1 1.88E+00 mVg 
Kd Vadose 2 3.55E-01 mVg 

Screening Level 3.70E -02 mg/l 

Rd Vadose 1 2.16E+01 
Rd Vadose 2 4.22E+00 

Lambda 4.20E - 04 May 

38 

Initial Concentration Toxicity Screening Status Requires Modeling 38 



Trichloroethene 
CRU 5 RI 

Initial Mass and Concentration 

40 6 1 8 1  

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 mVg 
2.16E+01 
4.22E+00 
2.5OE-04 mg/l 
4.2OE-04 Ilday 

Initial Concentration Toxicity Screening Status Requires Modeling ' 40 



2- methylnaphthalene 
CRU 5 RI 

Initial Mass and Concentration 

' F - 6 1 6 8  
44 

Compound Type Org-S 
Kd Vodose 1 4.01 E + 01 mug 
Kd Vadose 2 7.57E + 00 mug 

Screening Level 1.46E - 01 mgfl 

Rd Vadose 1 
Rd Vadose 2 

Lambda 1 .WE- 50 May 

4.41 E + 02 
6.98E + 01 

Initial Concentration Toxicity Screening Status 



Diethyl phthalate 
CRU 5 RI 

Initial Mass and Concentration 

63 

Compound Type Org-S 

Rd Vadose 1 5.50E+00 
Rd Vadose 2 1.70E+00 
Screening Level 2.92E+00 
Lambda 3.09E-03 llday 

Kd Vodose 1 4.11E-01 mug 
Kd Vadose 2 7.75E-02 myg 

e 

Initial Concentration Toxicity Screening Status 



Carbazole 
CRU 5 RI 

Initial Mass and Concentration 

75 

Compound Type Org - S 

Rd Vadose 1 1.19E+02 
Rd Vadose 2 1.95E+01 

Kd Vodose 1 1.08E+ 01 mug 
Kd Vadose 2 2.04E+00 mug 

Screening Level 4.30E-04 mgn 
Lambda 1 .WE - 50 l/day 

Initial Concentration Toxicity Screening Status Requires Modeling 75 



e 
Alpha - chlordane 

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 - P 
3.34E+00 m a  
6.31E-01 mug 

6.6OE-06 mgn 
1.00E- 51 l/day 

3.76E+01 
6.73E+00 

80 

Initial Concentration Toxicity Screening Status Requires Modeling 80 



Heptachlor Epoxide 
CRU 5 RI 

Initial Mass and Concentration 

PAE 
PAF 
PAG 
PAH 
PA1 

WPAA 

Compound Type Org - P 

Rd Vadose 1 2.83E to1  
Rd Vadose 2 5.28E t 00 

Kd Vodose 1 2.49E +00 mug 
Kd Vadose 2 4.71E-01 mug 

Screening Level 2.00E-07 mgll 
Lambda 6.28E-04 Vday 

23 O.OOE+OO 0.000E + 00 0.000E t 00 2.4948 
24 0.00E+OO 0.000E t 00 0.000E+OO 2.4948 
25 O.00E t 00 0.000E+00 0.000E t 00 2.4948 
26 O.OOE+OO 0.000E t 00 0.000E + 00 2.4948 
27 2.8OE-03 4.070E t 03 1.122E-03 2.4948 
28 O.OOE+ 00 0.000E + 00 0.000E+00 2.4948 

88 6 1 6 1  
. .  

Initial Concentration Toxicity Screening Status Requires Modeling 88 



e 
Endrin Aldehyde 

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 - P 
7.76E+00 mug 
1.46E+00 d g  

1 JOE-03 mg/l 
1 .OOE- 51 Uday 

8.60E +01 
1.43E+01 

Initial Concentration Toxicity Screening Status Requires Modeling ' 89 



Antimony 
CRU 5 RI 

Initial Mass and Concentration 

94 61.61 

Compound Type Inorg 

Rd Vadose 1 2.74E+03 
Rd Vadose 2 4.10E + 02 

Kd Vodose 1 2.50E+02 mug 
Kd Vadose 2 4.50E+01 mug 

Screening Level 1.50E-03 mgfl 
Lambda 1.00E-50 Way 

Initial Concentration Toxicity Screening Status Requires Modeling 94 



Arsenic 
CRU 5 RI 

Initial Mass and Concentration 

95 

Compound Type Inorg 

Kd Vadose 2 2.00E + 02 
Rd Vadose 1 2.19E + 03 
Rd Vadose 2 1.82E + 03 

Kd Vodose 1 2.00E+02 mug 

Screening Level 4.90E - 06 msfl 
Lambda 1.00E-50 W a y  

Initial Concentration Toxicity Screening Status Requires Modeling 95 



Barium 
CRU S RI 

Initial Mass and Concentration 

96 

Compound Type Inorg 

Rd Vadose 1 1.2SE + 04 
Rd Vadose 2 1.83E + 02 

Lambda 1.00E-SO llday 

Kd Vodose 1 1.14E + 03 mug 
Kd Vadose 2 2.00E+01 mug 

Screening Level 2.60E-01 mg/l 

Initial Concentration Toxicity Screening Status Requires Modeling 96 



Cyanide 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 1.47E+00 
Rd Vadose 2 1.17E t 00 

Kd Vodose 1 4.29E-02 mug 
Kd Vadose 2 1.85E-02 mug 

Screening Level 7.30E- 02 m@ 
Lambda 9.5OE-04 Uday 

Initial Concentration Toxicity Screening Status Requires Modeling 103 



Magnesium 
CRU 5 RI 

Initial Mass and Concentration 

1'06 

e Compound Type Inorg 

Rd Vadose 1 5.03E+01 
Rd Vadose 2 4.19E +01 

Kd Vodose 1 4.50E + 00 mug 
Kd Vadose 2 4.50E+00 mug 

Screening Level 3.50E+01 mgfl 
Lambda 1.00E-50 Way 

Initial Concentration Toxicity Screening Status Requires Modeling 106 



Manganese 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 1.97E+03 
Rd Vadose 2 4.56E + 02 

Kd Vodose 1 1.80E+02 mug 
Kd Vadose 2 5.00E + 01 mug 

Screening Level 1.80E - 02 mgn 
Lambda 1 .WE - 50 Vday 

Initial Concentration Toxicity Screening Status Requires Modeling 107 



Mercury 
CRU 5 RI 

Initial Mass and Concentration 

108 

Compound Type Inorg 

Rd Vadose 1 1.1 1E+02 
Rd Vadose 2 9.19E+01 

Lambda 1 .WE - 50 Ilday 

Kd Vodose 1 1.00E+01 mug 
Kd Vadose 2 1.00E+01 mug 

Screening Level 1.10E -03 mg/l 

Initial Concentration Toxicity Screening Status Requires Modeling 108 



Molybdenum 
CRU 5 RI 

-- . . --.. .- . Initial Mass and Concentration 

PAD 
PAE 
PAF 
PAG 
PAH 
PA1 

WPAA 

109 

_ _ _ _ _ _ _ _ ~  

22 1.280E to1 1.364E t 08 1.422Er01 9.00Et01 
23 4.6WE t 00 7.132E t 07 5.111E-02 9.00E+01 
24 2.700E t 00 3.924E to6 3.000E - 02 9.00E t 01 
25 4.700Et00 6.831E t 06 5.222E-02 9.00E t 01 
26 4.070E+ 00 5.916E t 06 4.522E - 02 9.00E+01 
27 2.700E t 00 3.924E t 06 3.000E- 02 9.00Et01 
28 3.550E t 00 5.160E t 06 3.944E-02 9.00E t 01 

Compound Type Inorg 

Rd Vadose 1 9.87E t 02 
Rd Vadose 2 9.19E t 01 

Kd Vodose 1 9.00Et01 mug 
Kd Vadose 2 1 .ME t 01 mug 

Screening Level 1.80E-02 mdl 
Lambda 1.00E- 50 M a y  

Initial Concentration Toxicity Screening Status Requires Modeling 109 



6 1  6 1  
115 Thallium 

CRU 5 RI 
Initial Mass and Concentration 

Compound Type Inorg 

Rd Vadose 1 1.64E+04 

Lambda 1.00E-50 llday 

Kd Vodose 1 1.50E+03 mVg 
Kd Vadose 2 1.50E t 03 mug 

Screening Level 2.60E-04 mg/l 
Rd Vadose 2 1.36E+04 

Initial Concentration Toxicity Screening Status Requires Modeling 115 



Boron 
CRU 5 RI 

Initial Mass and Concentration 

PAD 
PAE 
PAF 
PAG 
PAH 
PA1 

WPAA 

Compound Type Inorg 

Rd Vadose 1 3.39E + 01 
Rd Vadose 2 2.83E t 01 

Kd Vodose 1 3.00E+00 mug 
Kd Vadose 2 3.00Et00 mug 

Screening Level 3.30E-01 mg/l 
Lambda 1 .ME- 50 Way 

22 1.37E t 01 1.460E t 08 4.567E t 00 3.00E t 00 
23 1.37E t 01 2.124E to8  4.567E+00 3.00E+00 
24 1.37E t 01 1.991 E + 07 4.567E +00 3.00E+00 
25 1.37E t 01 1.991 Et 07 4.567E t 00 3.00E t 00 
26 1.37E+01 1.991E t 07 4.567E t 00 3.00Et00 
27 1.37E+01 1.991E t 07 4.567E+ 00 3.00Et00 
28 1.37E t 01 1.991E t 07 4.567E t 00 3.00E t 00 

Initial Concentration Toxicity Screening Status Requires Modeling 119 



1,2-dichIoroethane 
CRU 5 RI 

Initial Mass and Concentration 

120 6 1 6 l. 

Compound Type Org 
Kd Vodose 1 1.56E - 01 mug 
Kd Vadose 2 2.95E-02 mug 
Rd Vadose 1 2.71E+00 
Rd Vadose 2 1.27E+00 
Screening Level 2.00E-05 mg/l 
Lambda 9.5OE-04 Ilday 

Initial Concentration Toxicity Screening Status Requires Modeling 1213 



2,4-dinitrotoluene 
CRU 5 RI 

Initial Mass and Concentration 

1 i L  

Compound Type 0% 
Kd Vodose 1 5.27E -01 mVg 
Kd Vadose 2 9.94E-02 mVg 

Screening Level 1.30E-05 m@ 

Rd Vadose 1 6.77E+OO 
Rd Vadose 2 1.90E+OO 

Lambda 1.90E - 03 Way 

Initial Concentration Toxicity Screening Status Requires Modeling 122 



2,6 - dinitrotoluene 
CRU 5 RI 

Initial Mass and Concentration 

6 1 6 1  
123 

Compound Type Org 
Kd Vodose 1 1.05E+00 mug 
Kd Vadose 2 1 .WE - 01 mug 

Screening Level 1.30E-05 mgfl 

Rd Vadose 1 1.25E+01 
Rd Vadose 2 2.81 E + 00 

Lambda 1 .NE - 03 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 123 

001391 



2 -chlorophenol 
CRU 5 RI 

Initial Mass and Concentration 

124 

Compound Type Org 
Kd Vodose 1 7.82E - 01 mug 
Kd Vadose 2 1.47E - 01 mug 

Screening Level 1.80E-02 mgn 

Rd Vadose 1 9.56E+00 
Rd Vadose 2 2.34E+OO 

Lambda 1 .OOE - 50 Uday 

Initial Concentration Toxicity Screening Status Requires Modeling 124 



c 

8 1 6 i ’  
125 2-methylphenol 

CRU 5 RI 
Initial Mass and Concentration 

Compound Type Org 
Kd Vodose 1 4.94E - 01 mug 
Kd Vadose 2 9.32E-02 mug 

Screening Level 1.83E-01 mgfl 

Rd Vadose 1 6.41E+00 
Rd Vadose 2 1.85E+00 

Lambda 1.00E- 50 Uday 

Initial Concentration Toxicity Screening Status 

001313 



4-chloro-3-methylphenol 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org 
Kd Vodose 1 6.99E + 00 mug 
Kd Vadose 2 1.32E + 00 mVg 

Screening Level 1.83E-01 mgfl 

Rd Vadose 1 7.75E+01 
Rd Vadose 2 1.30E+ 01 

Lambda 1 .WE - 50 l/day 

Initial Concentration Toxicity Screening Status 



4-methylphenol 
CRLJ 5 RI 

Initial Mass and Concentration 

6 1 6 1  
128 

Compound Type 0% 
Kd Vodose 1 4 40E-01 mVg 
Kd Vadose 2 8.30E - 02 mug 

Screening Level 1.83E - 01 m@ 

Rd Vadose 1 5.82E+OO 
Rd Vadose 2 1.76E+OO 

Lambda 1.00E-50 Ilday 

Initial Concentration Toxicity Screening Status Requires Modeling 128 



4 - nitroaniline 
CRU 5 RI 

Initial Mass and Concentration 

129 61.66 

Compound Type Org 
Kd Vodose 1 1.36E-01 mug 
Kd Vadose 2 2.56E - 02 mug 

mgfl 
Lambda 1 .WE-50 llday 

Rd Vadose 1 2.49E + 00 
Rd Vadose 2 1.23E +OO 
Screening Level 1.10E - 02 

Initial Concentration Toxicity Screening Status Requires Modeling 129 



Benzyl alcohol 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type 0 %  
Kd Vodose 1 6.99E-02 m4g 
Kd Vadose 2 1.32E-02 m4g 

Screening Level 1.1 OE+ 00 mg/l 

Rd Vadose 1 
Rd Vadose 2 1.12E+00 

Lambda 1 .OOE - 50 Ilday 

1.76E + 00 

6 1 6 1  
130 

Initial Concentration Toxicity Screening Status Requires Modeling 130 



Bis(2 -chloroisopropyl)ethe 
CRU 5 RI 

Initial Mass and Concentration 

131 

Compound Type 0% 
Kd Vodose 1 6.99E - 01 mVg 
Kd Vadose 2 1.32E-01 mVg 

Screening Level 4.2OE-05 mgn 

Rd Vadose 1 8.65E+00 
Rd Vadose 2 2.20E + 00 

Lambda 1 .OOE - 50 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 131 



Bromodichloromethane 
CRU 5 RI 

Initial Mass and Concentration 

Compound Type Org 
Kd Vodose 1 4.21E-01 mug 
Kd Vadose 2 7.94E-02 mug 

Screening Level 1.40E - 04 mg/l 

Rd Vadose 1 5.61 E + 00 
Rd Vadose 2 1.72E+OO 

Lambda 1 .WE - 50 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 132 



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 
4.36EtOO 
2.54E+ 02 
4.07EtOl 
2.19E - 02 
1.00E-50 

133 

Initial Concentration Toxicity Screening Status 



Endosulfan Sulfate 
CRU 5 RI 

Initial Mass and Concentration 

61.61. 
134 

Compound Type Org 
k;d Vodose 1 2.53E+01 mug 
l i d  Vadose 2 4.78E+00 mug 

Screening Level 2.19E - 02 mg/l 

Rd Vadose 1 2.78E+02 
Rd Vadose 2 4.45E+01 

Lambda 1.00E- 50 Uday 

Initial Concentration Toxicity Screening .itatus 



N -nitroso- di- n- propylamine 
CRU 5 RI 

Initial Mass and Concentration 

137 
61 6 1  

Compound Type Org 
Kd Vodose 1 1.72E-01 mVg 
Kd Vadose 2 3.24E - 02 mug 

Screening Level 1.20E - 06 mg/l 

Rd Vadose 1 2.88E + 00 
Rd Vadose 2 1.29E+00 

Lambda 1.90E - 03 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 137 



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 mVg 

Screening Level 1.80E - 02 mg/l 
Lambda 1.00E-50 llday 

Initial Concentration Toxicity Screening Status Requires Modeling 140 





Attachment F.3.N 

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 
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