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1.0 INTRODUCTION 1 

This report provides the background water quality characterization for the Fernald Environmental 
ect (FEMP), located - in - southwestern _ _  - Ohio approximately 18 miles northwes-of 
haracterization includes an evaluation of groundwater quality in the regionally 

Miami Aquifer and the local perched groundwater, as well as surface water quality in 
t Miami River and Paddys Run. This characterization is required for the Remedial 

(TU) and Feasibility Studies (FS) currently being conducted at the FEMP. 

1.1 BRIEF HISTORY OF THE SITE 
The Feed Material 
uranium materials w 
The site is located on 
uranium metal at the 
intention to 
in June 1991. InA 
(FEMP) m accordance with the new environmental c l h u p  and restoration mission. 

On March 9, 1985, the U.S. Emironmental 
Noncompliance to DOE idenbfymg over potential environmental impacts 
associated with the FEMP's past and ong July 18,1986, a Federal Facility 
Compliance Agreement (FFCA) pertainin tal impacts associated with the FEMP was 
signed by the DOE and the €PA. ?he into, pursuant to Executive Order 12088 
(43 FR 47707), to ensure compliance with existing environmental statutes and to implement 
regulations such as the Clean Air Act, the Resource Conservati 
Comprehensive Environmental Response, Compensation, and 

(FMPC) was a contractor-operated federal facility where pure 
r the U.S. Department of Energy (DOE) between 1951 and 1989. 
a rural area of Hamilton and Butler counties. production of pure 

nded in July 1989. In February 1991, the DOE amounced its 
d submitted a closure plan to Congress, which became effective 
was renamed the Fernald Enviromnental Management Project 

Agency (EPA) issued a Notice of 

ery Act (RCRA), and the 

consistent with the requirements of section 120 of CERCLA 
DOE and EPA m April 1990 and became effective June 29 , l  
amen& the CBRCLA portion of the 1986 FFCA. The 1990 
"operable units" at the FEMP and surrounding area The site was divided into operable units to more 
effectively manage the ongoing CERCLA investigations. These operable uuits are as follows: 

onsent Agreement 

Operable Unit 1 - Waste Pit Area 
Operable Unit 2 - Othez Waste Units 
Operable Unit 3 - Former Production Area 
Operable Unit 4 - Silos 1 4  
Operable Unit 5 - Environmental Media 

. . . . . . . . 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

% 

25 

26 

n 
28 

29 

30 

31 

32 

33 

1-1 



J 4347 
FEh4P Background Study D W  

Apd 30, 1993 

In general, the operable units address specific areas or facilities at the site and were defined by their 
location or the potential for similar technologies to be used in the ultimate cleanup. In September 
1991, an Ammded Consent Agreement was signed by the DOE and EPA. 'IEis Amended Consent 

1 

2 

3 

4 

S 

6 

7 

- . -_-  lished new schedules for completion of the ongoing RI/FS, identified 14 removal 
_ -  - 

immediate threats to the env&&ent,-and established a site-wide operable unit 
rable Units 1 through 5 to ensure that actions taken under the individual operable 

ve to human health and the environment. 

The 1986 FFCA between the DOE and EPA also stipulated that the site would comply with RCRA 
regulations and requirements. The DOE entered into a Consent Decree with the State of Ohio on 
December 2, 1988, w 
Clean Water Act ( 
of hazardous waste, 
and surface water 
Amended Consent 
Consent Decree outlines many requirements for managing RCRA facilities at the FEMP. The 
regulated RCRA facilities also require 
water qual~ty data. 

1.2 PURPOSE 
The purpose of this report is to gather and 
on background surface water and ground 

ific actions necessary to attain compliance with RCRA and the 
nt Decree included the characterization and proper management 
toring of RCRA-regulated units, and the control of wastewater 

egotiations between the State of Ohio and DOE resulted in an 
finalized and signed in January 1993. The 1993 Amended 

and the development of background 

aluate data available as of March 31,1993, 
the FEMP facility. 'Ihis evaluation is 

- .I. --'_-. +. -- - 
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intended to sat@ the requirements of the ongoing CERCLA RI/FS investigations and to provide 
support information for the RCRA groundwater monitoring program. 

21 

22 

Background surface water and groundwater Quality must be es ee principal leasons: 23 

To differentiate between naM;llly Occurring conce constituents and 24 

Contarmnant levels attributed to site sources 2.5 

To ideatiQ potential chemicals of concern for 26 

To comply with RCRA monitoring requirements n 

In order to evaluate the potential impacts of the FEMP on water quality, it is 

affected. At the FEMP, surface water includes the Great Miami River, whic 

28 

29 

30 

31 

32 

33 

34 

the natural characteristics of a l l  surface water bodies and groundwam ulae8 that coul 

and southem boundaries of the site, and one of its tributaries, Faddys Run, 
nmoff and glacial oveaburden seepage firom the FEMP. Groundwater occurs 
in the glacial overburden under the FEMP and regionally in the underlying Great Miami Aquifer. The 
interrelationship of these water bodies is discussed in Section 1.4. 
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1.3 GEOLOGIC SE”ING 
The bedrock m the FEMP area is flat-lying, thin-bedded limestone and calcareous shale of Late 
Ordovician age. During the Pleistocene Epoch, continental glaciers advanced as far south as the 

.. oncurrent with the advances of the continental ice sheets, sea level fell as an increasing - 

was stored in the ice sheets. The combined effect of melting ice fronts and lowered 
deep erosional valleys in the Ordovician bedrock in southwestern Ohio (Figure 1). 

ental glaciers retreated and sea level rose, these deep erosional valleys were parhally 
filed with well graded sand and gravel outwash deposits. Many of the deep valleys that were carved 
during the Pleistocene are presently occupied with surface streams, such as the Ohio River and the 
Great Miami River. harge the outwash deposits creating aquifers which contain large 
quantities of water. parhally filled valleys comprises the principal water supply 
aquifer system in so Generally, groundwater is not found m usable quantities in the 
Ordovician bedrock. 

TheFEMPisloc a Pleistocene valley that does not have a present-day surface 

stream.  his valley segment extends from the Great &qui ~ v e r  valley at ROSS westward toward 
Harrison, Ohio, and is called the New Haven (Figure 1). During the last stage of continental 
glaciation, a small lobe of the Wisconsin ice across the New Haven Trough down what is 
now the valley occupied by Paws Run. deposited a layer of till on top of the valley 
fil as it advanced, and left a mixture of essional moraine material as it retreated. A 

lake formed in the Paddys Run valley moraine, resulting in the development of 
lacustrine deposits. Eventually, the moraine was breached and the presentday Paddys Run eroded 
through the glacial overburden and now flows on the outwash deposits. 

In order to distinguish the more heterogeneous glacial deposits 
Wisconsin glaciation from the regionally extensive, more homo 
ice advances, the tew glacial ov- is used for the heterog 
glacial ov- consists of loess, lacustrine deposits, glaci 
the glacial overburden deposits in the FEMP area have a thickn 
the thickness is usually between 20 and 30 feet. The regionally extensive valley fill deposits are 
r e f d  to 89 outwash. 

the small lobe of the 
ash deposits from earlier 
onsin-age deposits. The 

deposits, and till. Collectively, 
ranges up to 50 feet; however, 

Figure 2 is a schematic cross section Summarizing the relafive distribution of geolo 
beneath the FEMP. Relatively impermeable Ordovician bedrock comprises the 
Glacial outwash deposits fil the valley forming the Great Miami Aquifer. Wi 
under the FEMP, there is a low permeability clay interbed ranging fnnn 5 to 
the aquifer mto upper and lower portions. The upper 10 to 20 feet of the aquifer is unsaturated. 
Overlying the Great Miami Aquifer are glacial overburden deposits which contain perched 
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groundwater. Drainage from the glacial overburden is either downward into the aquifer or laterally 
into a surface stream. Surface water drainage from the former Production Area and the Waste Storage 
Area is presently controlled at the FEMP. Prior to the present controls, surface water drainage flowed 

1 

2 

3 

4 
. -. ~ -. .-. ~ _-_ . . - . ~ ... ~ -. ~ _. -. 

5 

6 

7 

Aquifer is a composite of several deep Pleistocene valleys filled or partially fded 

sands and gravels that are primarily recharged by the Great Miami River and its 
tributaries. The New Haven Trough is the section of the Great Miami A w e r  that is of primary 
interest to the FEMP (Figure 1). 

The New Haven Trou 
120 to 200 feet. This 
Shandon Tributary (F 

streams that flow 
recharge to the Great 
western boundary of the FEMP and recharges the aquifer during the winter and early spring. The Dry 
Fork of the Whitewater River is larger than P 
throughout most years. The geoeral ground direction m the New Haven Trough by the Dry 
Fork of the Whitewater Riva is to the east 

extensive deposits of sand and gravel ranging in thickness from 
eives recharge from a deep valley tributary on the north called the 
Dry Fork of the Whitewater River and Paddys Run are surface 

axis of the New Haven Trough (Figure 3) and also provide 
. Paddys Run is an intennediate stream that lies within the 

and provides recharge to the aquifer 

The sand and gravel outwash deposits are with hydra& conductivities that range 
from 100 to 400 feet per day (ft/day) or ten per second (cm/s) (Dove 1961; 
DOE 1993a, 1993b). Individual water-supply wells in Great Miami Aquifer are capable of yielding 
loo0 to 3000 gallons per minute (gpm). Since the outwash deposits are vmually the only usable 
aqrnfer in the region, they have been highly developed as a so and drinking water 

supply. 

1.4.1 Great Miami River 
The FEMP is located within the Great Miami River drainage 
watersheds in southem Ohio (Figure 4). The river bas a to 
of approximately 5400 square miles in southwestern Ohio and southeastenr Indiana (including the 
Whitewater River). The headwaters of the river are located in Shelby and Logan 
central Ohio. The river flows southwestward and empties mto the Ohio River, do 
Cinchti, near the junction of Ohio, Indiana, and Kentucky. The Great Miami 
4OOO feet of the eastem boundaq of the FEMP and approximately 1 mile south of the so 
bounda~~ (Figure 4). 

hich is one of the largest 
esanddrainsanarea 
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The U.S. Geological Survey (USGS) operates a flow gaging station on the Great Miami River 
approximately 10 miles upstream of the FEW at Hamilton (Figure 4). At this point, the river is 
approximately 136 miles in length and has a drainage area of 3630 square miles, or nearly 70 percent 

ge area If the Whitewater _. - River Basin is ex:lud@ more thaq 90 percent-of the - 

area lies upstream of the Hamilton gaging station. 

harge of the Great Miami River at Hamilton, based on 55 years of record, is 3305 
second (cfs). The maximum discharge recorded since the construction of dams in 1922 

was 108,000 cfs (Dove 1961). The 10-year flood discharge is estimated to be approximately 81,455 
cfs. Peak flow rates tend to occur in the late winter and spring. 

Numerous studies at to the R4FS investigations have used Sampling Point W1 as the 
background monitorin Great Miami River. W1 is located at the State Route 126 
(Venice) bridge, whic ver near Ross, Ohio (Figure 3). All surface water runoff or 
discharges from the the river downseeam of this sampling location. Airborne 
contamrnan * tsfromthe 
to be measurable. The river drains such a large area that contaminam attributable to airborne 
traDsport would be negligible (Le.. not detectab 

1.42 PaddysRun 
Paddys Run is an ungaged ephemeral triiu 
length and drains an area of 16 square 
are located about 5 miles north-northwest of the FEMP and about 3 miles north of the town of 
Shandon (Figwe 3). The stream originates in a bedrock upland area, travels through an agricultural 
area near the town of Shandon, and then flows southward along the western edge of the FEMP to the 

h location W1, but the effect on water quality is not expected 

t Miami River. The stream is 8.8 miles in 
oore 1985). The headwaters of the stream 

a 

- - 

Great Miami River. 

The channel of hddys R m  has au average gradient of ahout 20 (Ohio l3epalment of 
Natural Resomces [ODNR lW]), which is much steeper than the k t  Miami River. Paws Run 
has incised into the glacial overb\aden between Shandon and the FEMP. Ihe channel is cut entirely 
through the glacial OVerbmdeLI at a point about 3500 feet south of the northern boundary of the FEMP. 
The banks of Paddys Run, in many places, are steep to near vdcal .  
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Several small channels and ditches drain the northem and western edges of the 
westward into Paws Run. A larger dminage channel, called the Storm Sewer Outfall D 

29 

30 

31 

32 

33 

(Figure 3), drains the eastern and muthem sides of the FEMP, flows southwestward, and 
Run about 500 feet north of the southern boundaq of the FEMP. Before retention bas 
Paddys Run received the storm sewer flow from the former Prodmtion Area via the Storm Sewer 
Outfall Ditch. 34 

a 
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Paddys Run is intexmittent and in the summer months may flow briefly in response to storm events. 
From December through May, there is typically a small flow m the stream due to snowmelt, rainfall 
runoff, and groundwater base flow. 

a 
- -  - - - .  - -  - -  . - .  - 

5 has historically been used as a background monitoring point for Paddys Rua 
. . . . . . . . ,. ... 

ted at the intersection of State Route 126 and Paddys Run (Figure 3). This sampling 
wind of the FEMP, so the effect of airborne contaminants on stream water chemistry 

at this sampling location. 

1.4.3 Great Miami Aquifer 

Figure 5 shows the c 
is based on water- 
levels collected by the 
flow regions within th 
walls bounding 

for groundwater flow in the vicinity of the FEW. This model 
collected by the FEMP on a local scale, and regional water 
ancy District (DOE 1993% 1993b). Figure 5 shows the three 

A@er System that are of concern to the FEW. The bedrock 
trict flow to within the valleys. 

The Ross Section of the New Haven Trough, northeast of the FEMP, has virtually no interaction with 
groundwater flow from under the FEMP. The 
Southwestern Ohio Water Company which 
Section of the New Haven Trough, effective1 
this groundwater divide is shown on Figure 

The Shandon Tributary to the New Haven Trough provi&s groundwater that flows under the northem 
portion of the FEMP and discharges into the Great Miami River east and south of the FEMP. The 
combined river and groundwater flow moves south through the ore Outlet from the New 
Haven Trough. The Shandon Tributaty is the source area for ving under the waste 
storage and former production areas of the FEMP in the Great 
background water quality for the Shnndnn Tribuuuy is therefore 

o large collector wells operated by the 
of depression across the width of the Ross 
barrier to flow. The approximate location of a 

To the west, the Dry Fork Section of the Shandon Trough is the m e  area for groundwater moving 
under the Soumem postion of the FEMP. The west to east flow hpns south and leaves the New Haven 
Trough via the Paddys Run Outlet to join the Grea! Miami Rivex. 'Ihe Dry Fork Area is thexefore the 
source area for groundwater flowing in the Great Miami Aquifex under the southem 
FEMP. 

... . 

A complicating factor in this model is the seasonal flow and resulting recharge from Paddgs Run. 
Figure 5 shows the location of the groundwater divide when there is no recharge from P-s Run. 
When recharge occurs, the location of the groundwater divide shifts to the south and west and lies 
directly under Paddys Run as far south as Willey Road. 
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1.4.4 Glacial Overburden 1 

Monitoring wells in the glacial overburden were generally constructed with well screens that were 2 to 
10 feet long. The screens usually penetrate more than one type of glacial overburden material. 

t, sand, and gravel deposits in the glacial ovaburden are more permeable than the silty 
ghly likely that most movement of the groundwater (laterally orverticdy) is through 

2 

3 

4 

S 

6 

7 

8 

9 

- _._ 
- 

materials. However, since the well screens are completed in more than one type of 
draulic heads and water +ty measured in each well m o t  always be assigned with 

a single type of overburdm maferial. Hence, the data for each well, such as hydraulic 
heads and water quality, are representative of the undifferentiated glacial overburden (Figure 2). 

Rainfall and snowmel 
a building, parhng lo 
probably flows late 
levels in the 1OOO- 

erburden, except where the ground surface is covered by 
eable man-made structures. Groundwater in the overburden 
est ditch, stream channel, or stom drain. Contouring of water 

drainage ditches on the west and south sides of the FEMP 
ssed in the vicinity of storm drains running through the 

tes that flow directions are primarily toward the Storm Sewer 

former Productim Area, indicating that shallow gmundwater is flowmg laterally into the drains. 

velocities are low compared to flow volumes 

1.45 Monitorinn Wells 
Nearly 200 monitoring wells have been c 
groundwater quality m and around the 

studies to date indicate perched relatively small localizsd areas, and 
ities that exist in the Great Miami A@-. 

Great Miami Aquifer specifically to study 
many private wells screened in the aquifer 

10 

11 ' 

I2 

13 

14 

1s 

16 

17 

18 

19 

a0 

21 

have been sampled during various studies and routine monitoring programs to determine to what 
extent FEMP-related c o n m o n  may have spread in the Great Miami Aqufer. 

A three-dimensional monitoring well aetwork was established 

Saturated matexials are generally encountered below depths of 
ov- Manitoring wells and piezometers installed m the 

22 

23 

RI as shown in Figure 6. 20 

in the glacial 2s 

overburden are classified as 26 

loooseries wells. n 

Within tbe Oreat Miami Aquifer (glacial outwash deposits), monitoring wells placed at and just below 

and 10 feet of screen below the water table. Intermediate depth monitoring wells 
above the clay interbed or at the equivalent elevation and are classified as 3oooS 

2a 

29 

30 

31 

32 

the water table surface are classified as 2oooSeries wells and are installed with 5 feet of screen above 

completed near the base of the aquifer are classified as 4ooo-seaies wells. 

Private wells sampled during the FEMP RI monitoring program have been classified ac 
same numbering scheme. The depth of each well was measured or obtained from well records and the 

33 

34 
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wells were given numbers which confom to the 10oO-, 2000-, 3000-, or 4OOO-Series classification 
scheme. Each monitoring and private well has a unique number composed of a series number and a 
threedigit location number. Choosing wells to characterize background groundwater quality involved 

property, or at least away. 

is necessary for both RCRA and 
CERCLA site investigations. Several documents have been published by the EPA that discuss 
procedures to select numbers and locations of sampling points, data quality objectives, data validation 
procedures, statistical 
statistics. 

aluating data, and the final end use of background data and 

RI/FS are outlined in a document entitled "Guidance 
and Feasibility Studies Under CERCLA" (EPA 1988a). In 
ling should be conducted in amu perceived to be upgradient this document, the 

h the contaminant source m order to ideaiQ backgiqmd levels and to determine if there are 
contributions of contaminants wevff, no details are given about the amount of 

forback~characterization.  data, quality of data, or metbods of data ev 

These topics are discussed 
(RAGS); Human Health Evaluation 
is stated that: "Background hazardous waste site in arear not 
influenced by site contamination. They 
areas. That is, the locaticms of background samples must be 
C- 'on firom the site, but that Q have the same basic 
at the site." The RAGS document also suggests that statistics 
hypothesis that "there is no diEemce between contaminant 
site." This is commdy refexred to as the null hypothesis. 

If statistics arc to be used, the RAGS document states furrbez that: "Ihe number of background 
samples collected at a site should be sufEcient to accept or reject tbe null hypothesis with a specified 
likelihood of m." However, the statistical procedures needed to perform the 
not specified in the RAGS document. Instead, it defers to another document, "Sta 
Ground-Water Monitoring Data at RCRA Facilities, Interim Final Guidance" 

Assessment Guidance for Superfund 
Final" (EPA 1989a). In this document, it 

collected from each medium of concern in these off-site 
ould not have received 

the medium of concern 
in some cases to test the 

background areas and on 

concerning staristical procedures. 

1 

2 

3 

-1 

5 

12 

13 

14 

1s ' 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 
m 
29 

30 

31 

32 
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Guidance on background characterization for RCRA-related studies are much more clearly defined and 
are provided m the following documents: 

1 

2 

Ground-Water Monitoring Technical Enforcement Guidance Document" (EPA 

tatistical Methods for Evaluating Ground-Water Monitoring from Hazardous Waste 

3 

4 ~- -.. .. . ~ .... . . .. . . ~ -. - - - 

5 

6 ilities; Final Rule" (EPA 1988b) 

"Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities; Interim 7 

Final Guidance" (EPA 1989b) a 

"Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities; Addendum 9 

10 

Details of statistical discussed m Chapter 4.0 of this report. In summary, the I 1  

12 

13 

Testingfornomuhty 14 

Analysis ofvariance 15 

16 

\ 

1-15 
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2.0 PREVIOUS STUDIES 1 

Numerous studies have been performed at the FEMP in the past in which background surface water or 
ty was investigated. In a@tion,-charac-terization work continues to be performed at- 

CRA, CERCLA, and Environmental Monitoring (EM) Programs. Only the validated 
data set is being evaluated to establish background water quality in this document. 
background data from the previous studies and other ongoing monitoring programs 

omparative purposes. This chapter provides a brief overview of the many sampling 

- 

programs that have contributed to the overall background data for the FEMP. Summaries of the 
background data that were collected in these studies are found in Appendix A. 

2 

3 ~- 

4 

5 

6 

7 

8 

9- 

10 

11 

12 

13 

14 

15 

16 

17 

The EM Program beg before RCRA and CERCLA regulations were instituted. Surface 
tiated to measure the effsts of routine discharges of treated 

Ditch and Paddys Run. The program was developed by 

water and sediment s 
effluent into the Great and the periodic discharge of untreated storm water and surface 

National Lead of Ohio, Inc. (NLO), the first operatop of the site for the DOE. There were three 
sampling points established on the Great 
of the site in 1976 to provide background da 

. Sampling Point W1 was established upstream 

On Paddys Run, three sampling stations w 
Sampling Station W5 was established at 
and has been monitored routinely to p v i d e  background data on Paddys Run (Figure 3). 

in 1979 and three more were added in 1985. 
0 5  mile north of the FXW) 

18 

19 

20 

a 

In late 1981, abovebackground concentrations of ufanium were found in several private wells near the 
FEW, and NLO initiated an EM Private Well Program. By 19 
sampled on a monthly basis. The Private Well h g r a m  co 
individual private wells have been sampled (Figure 7); however, 
year (Westinghouse Management company of 2.5 

groundwarn s8mplud arc analyzed for total uranium and 1 

21 

22 

23 

24 

26 

mare * d in Tables A-1 and A-2, Appendix A n 

2.2 U.S. GEOLOGICAL SURVEY SURFACE WATER MONlTORING 28 

A USGS stream gaging station is located about 10 miles upseeam of the FEMP at 
(Figure 4). From July 1963 to November 1973, stream water samples were collected 

29 

30 

31 

32 

33 

four times per month. These samples were analyzed for a wide variety of inorganic co 
few organic constituents. Although this sampling point is 10 miles upstream, the large 
is useful for comparative purposes. USGS stream data are summanzed m Table A-3, Appendix A. 
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2.3 U.S. GEOLOGICAL SURVEY GROUNDWATER STUDY 
The USGS conducted a one-time collection of samples from private wells adjacent to the EMP in 
August 1982 (Sedam 1985). A total of 33 well samples were collected, but many of these were 

for total uranium. Of the 33 samples collected, _ .  nine were from wells locaed on .the 

a 
- 

st side of the FEMP and can be considered upgradient of the FEW (Figure 8). The 
range from 70 to 90 feet, and they are completed in the upper part of the Great 

A. 
The data for the nine wells located upgradient of the FEW are summanzed ' i n  

2.4 lT CORPORATION INTERIM REPORT 
This shidy (IT 1986) 
migration from the 
monitoring wells 
groundwater monito 
was sampled twice 
from a large num 
these samples were andyzed for an amy of organic, inorganic, and radiological constituents. Data for 
well samples collected upgradient of the 

in 1985 and 1986 to estimate the extent of off-site contaminant 
sess the associated health risks. During this study, six new 
ater samples were collected from numerous surface water and 

s Run was sampled once at W5, and the Great Miami River 
g Point W1 (Figure 3). Groundwatm samples were collected 

of which were upgradient of the FEMP (Figure 9). Many of 

in Table A-5 of Appendix A. 

onal Laboratory under 
in "FMPC Sampling and 

ted from Sampling 
the direction of DOE. The results of the 

Point W1 on the Great Miami River and was analyzed for a variety of organic, inorganic, and 
radiological constituents (Tale A&, Appendix A). 

2.6 OHIO DEPARTMEN" OF HEALTH (ODH) 
In January 1985, the DOE, through a cooperative agreement, 
Health (ODH) collect samples of drinking water from private w 
Groundwater samples were collected primarily in 1985 and 1 

the Ohio Department of 

onal samples collected up 
vicinity of the FEW. 

to January 1988. These samples were analyzed for gross alpha, &ross beta, and total uranium. 
Appmxhately 246 psivate well samples were collected &id amlyzed (ODH 1988). 

Miami River in 1989. J h k g  this investigation, seven water samples were collected 

a Appendix A). 

i 

2 

3 

4 

5 

6 

7 

8 

. -  

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

22 

23 

u 

2.5 

26 

27 

m 
29 

30 

31 

32 

33 

34 

35 
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2.8 PREVIOUS RUFS BACKGROUND STUDIES 
The RI/FS program for the FEMP began in 1986. The objective was to study the nature and extent of 
environmental commination at the site, and to assess the potential for adverse human health and 

effects. Groundwater - and surface _ _ _  water _ _  sampling was gtiated in early-1988 following 
edm contained in an EPA-approved work plan (DOE 1988b) and a Quality 

lan (QAPP) (DOE 1988~). 

p s  of the RI programs, two reports have been written in which background water 
quality was addressed. In both cases, incomplete data sets and unvalidated data were used to derive 
background water quality characteristics. Additionally, the statistical approaches and procedures 
employed, well locati 
media were different. 

data sets used to calculate background concentratiolls in each 

Report," DOE 1990), data from samples collected between April 
The data were separated into four groups: glacial overburden 

Sections of the Great Miami Aquifer. The specific wells used 
1988 and March 1989 

to represent background for each of these four groups wexe: 

Glacial Overburden - Wells 1 
Ross Section - Wells 2026,2 
Shandon Section - Wells 
Dry Fork Section - Wells 

Arithmetic means of backgrouud values calculated for each of these four groups are listed in Tables 
A-7 through A-10 of Appendix A. Means were calculated for 17 radionuclides and 31 inorganic 
constituents. 

. . . . . . . . . . . . 

A similar exercise was perfomed duxing preparation of the 
1993a). The same wells were used as those used for the "Gro 
additional wells, 1052 and 2043, were included in the charac 
the Shandan Section background values, respectively. S 
later date, mom data were available 10 use in the cal-m. 

of the glacial overburdem and 

1 

2 

3 

- P  . - 

5 

6 

16 

17 

18 

19 

23 

24 

2.5 

26 

n 

Tables A-11 through A-14 in Appendix A list the background groundwater Quality s ere 28 

29 calculated for the "Site-Wide Cham&ma ' tion Report" (DOE 1993a). 
. . .  . 

. . . . . . . 

2-6 29 
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3.0 DEVELOPMENT OF THE RUFS BACKGROUND DATA SET i 

was designed to determine the effect of the FEMP operations on all environmental 
and human health; During this ongoing program, a substantial amount of new- surface 
water data and mtqretations have been generated. Prehmmry data and data 

ve already been presented in the Draft "Groundwater Report" @OE 1990). the "Site- 
rization Report" (DOE 1993a). and the "Draft Groundwater Modeling Report" (DOE 

s chapter is intended to concentrate on the aspects of the RyFS program that pertain to 
background water quality and the development of the data set used in succeeding chapters to 
characterize backgro 

3.1 

3.1.1 Surface Water 
sampling Point w 1 0  
upstream of the FEMP. Station W1 is located 2 miles directly east of the FEMP property boundary 
and about 15 miles upstream from the 

Sampling Point W5 was i d e n ~ e d  in the 
Paddys Run. However, the work plan 
routine sampling conducted mder the 
pling Point W5. A RI,ES water 
analytical results are not yet available. 

River was selected as a location to monitor water quality 

lan as the background monitoring location for 
d be provided through 

ted from Sampling Point W5, but the 
e, no RyFS samples were collected at Sam- 

3.1.2 Groundwater 
Presently, there are approximately 274 1OOO-series wells, 108 
and 21 400(1.Series wells in and around the FEMP property. 
wells that have been incorporated mto the RUFS program. 

The next two acctiom describe: 1) how candidate wells were 
background gmmdwata quality; and 2) how the candidate wells were screened to eliminate wells that 

might not be rqmmtative of ambient groundwater. Several criteria were used in 

characterize background conditions. 

lls, 66 3oooSeries wells, 
do not include private 

dpotentiallyrepresent 

process to develop the fmal inventory of wells. Water quality data from these we to 

2 

3 

4 

5 

6 

7 

8 

9 

_.  

10 

IS 

16 

17 

18 

19 

a0 

21 

22 

23 

. . . . . , . .... . ....... ... .:.. . . . . . . . . . . . . . . . . ., .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . 
.... 

...____. .:. _. ..: . . . . . ... . . . . . . . . ... ..... . . . . . . , . ... . . . . . . . . . . . . . . . 

3-1 30 



434'1 
FEMP Background Study DRGT 

Apn130.1993 

Identification of potential Backaround Monitoring Wells 
A current map of RI/Fs well locations was visually scanned, and all wells that appeared to be 

1 

2 

3 

4 

e 
le for background characterization were listed (Table 1). These included all R4FS 

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

ortheast of the FEMP toward Ross, Ohio 

est of the FEMP 7 

S 

6 orth and northwest of the FEMP toward Shandon, Ohio 

The list includes those wells that were ongmally identified as background monitoring wells for the a 

"Site-Wide Charact 9 

within the FEMP property were retained as potential sources of 10 

11 

12 

northern or westem edges of the property. and 

Four 1O0O-series wells (1015,1060,1065,1733) located toward the southern edge of the property 
were also evalua!ed as potential 
contarmna ted groundwater in the glacial ov 
are located away fram any potential con 
consideration. 

As shown in Table 1, there are 

monitoring wells constructed for the FEMP (33 out of 51). while 18 of the wells are privately owned. 
The locations of these potential background wells are shown on Figures 10 through 13. A majority of 
the wells are m the 1ooO- and uw)o-sexies. Fewer 3000- and 
consideration. Most of the wells are located to the north and 

lls. There is no indication that 
moving southward toward these wells and they 
. Therefore, they were retained for 

e been considered. Most of these are 

lls are available for 

Screenina of Backurcund Location8 

.... .. 

... .. 
The 51 wells irlrntified as candidate background wells were then Wuated to detemme * whether they 
would be truly * e of background groundwater qualily c d t i o n s .  These 51 wells were 
screened based on the following criteria: 

13 

14 

1s 

16 

17 

18 

19 

2o 

21 

22 

23 

24 

25 

26 

A M e r ' s  log, well completion log, or other documeat was required 
establish the total depth of a well ami the formation from which water 

The chemistry of samples should not contain any "unusual" concentrations 
and radiological constituents. In particular, total uranium was one consti 

professional judgement. The "unusual" data were visually compared against the bulk of 

27 

28 

collected. 29 

30 

31 

32 

33 

used as a Screening tool. The definition of "unusual" was based on subjective 
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Table 1 

Wells Used or Considered for Use in 
- - _ _ ~  Characterizing ~. ~ - Background Water Quality. .- -. 

theFEMP ’ 2098,”3098” 2026,’ 2121,” 2122,” 3063,” 
3099,” 3100” 

North and northwest of 1040,” 1058; 1059,” 2050,” 
the FEMP “ 3066: 367gb 2056,” 2105b 

West of the FEMP 2036,” 2057,” 2104,” 2123” 

2043,” 2066,” 2383,” 2679: 

2096,” 2384,” 3044,” 
” 4096,” AW-ld 

Within the FEMP 1011: 1012: 1015; 1 lNC 
property ” 1052: 1065,” 1679; 

1733: 1754: 2024: 
2728: 2754: 3024; 4011,” 
44ad 

. SouthoftheFEIW 

wells 

Wells used in the background study. 

Wells excluded due to unusual water chemistry. 
Wells excluded due to lack of driller’s logs or unknown t 

wells excluded due to lack of validated FU/FS data. 
e Well excluded due to well being installed in bedrock. 

NOTE: 1000-series wells are generally completed in the glacial overburden. 2000-, 3000-, 
and 4ooo-series wells are completed m the Great Miami Aquifer. 

a 

. . . . . . . . 
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' the data from 0th- wells, and if the data appeared to be much greater or much less than 1 

2 the other data, the well was excluded from further consideration. 

e n d  chemistry of the well samples should group together when plotted on a 3 

&.; IfTw-ell ~ - g ~ - e - ~  ch-a@-mt .is -~mcantly-Mere-nT -m-th-e 
-- 

wells, then it would plot noticeably different on the trilinear diagram. If so, the 
d be excluded from further consideration as representative of background 
ter quality. 

Many of the wells considered as potential background wells are privately owned. The installation 
procedures used to construct the wells do not confonn to those normally required for lU/FS monitoring 
wells (e.g., a geologic 
wells constructed for 
information for each 
collected for the wells 

Driller's logs and well completion records wexe located for 12 of the candidate private wells. These 
logs show the total depth of the well, geologic -rials 'mcounkred during drilling, well construction 
infomation, and well yield tests in some cases. er's log was not available for four other private 
wells; however, other records that specified epth were located Shed on well location and 
depth, two of the four wells (2121 and 2122 ted in the Great Miami Aquifer, and the two 
othm (1059 ind 1060) are completed in At a minimum, total depth is known for 
16 of the lbmS&te private wells. We tion on total depth, or without a driller's 
log, were removed from the list of candidate wells. These include Wells. 1w8 and 1124. Drilling, 
geological, and well construction informarion collected for the remaining 16 candidate private wells is 
summarized m Table 2. 

nstruction infomation are available for each of the monitoring 
effort was made to collect geological and well construction 
lls. Available driller's logs and well construction information 
kground evaluation are presented in Appendix B. 

- -,=rc. 

Wells for which no W S  water samples were collected and 
potential background caudidateg. Wells for which no validated 
Wells 1009,1015,1679,1728,1733, 1754,2728,2754,4424, 
these 10 munitorhg wells have been recently drilled and 
m. 

fromthelistof 
at@ exist include 

1 (10 wells total). Some of 
sampled as part of the ongoing 

Table 3 lists n h  wells that were excluded from consideration because of unusual 
abnormally high concentrations of total uranium. Well 1011 was exclukd because 
and iron concentratioa9. Well 1012 was excluded due to high sadium and chloride val 
because it is installed m bedrock rather than glacial overburden. Well 1052 is an 
well and was orighaUy included in the calculation of bacJground watex quality of the g 
overburden in the "Site-Wide Characterization Report" (DOE 1993a). However, Well 1052 has been 
excluded h m  current considemtion because it is in a potentially contaminated area and has slightly 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

m 
21 

22 
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26 

27 

28 

29 
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Table 2 
Physical Data For Private Wells 

_ _  _ .  ... - -_ - 

Miami 
Screen Conservancy Total 

(ft) (in.) Data Sheet (ft) 
Interval Diameter District Depthb 

1040 470766 60 55-57 6 - - 
1059 - - - - - 
1060 - - - - - 
2026 42116 73-75 6 - - 
2036 366561 101 - 103 6 - - 
2050 641364 90 69.5-73.5 6 - - 

72-77 8 

.... 
2056 619130 77 

2057 291492 125 

2104 366564 90 
2105 470772 80 

2121 

2122 - - - 
2123 227445 103 101 - 103 

3063 512160 SO 77-80 

- - . . . . . . . . 

3099 634852 61 58-61 

3100 . 570956 88 85-88 

6 - 
6 - 
6 - 
6 - 
- 53 1701 1 

53 18014 

5 - 

72 

61.4 
- 

"Ohio Depamnent of Natural Resources well construction log file number. 

votal depth measurement that appears on the Miami Conservancy District 

'Total depth measured at the time of pump installation. 

votal depth measured at the time of water-level measurement and recorded on 
daily log. 

PlT~USRVWPMO9 19Sn.T.bLrTabk2+93 38 
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Table 3 

Wells Deleted From Consideration 

1012 

1052 

2024 

2044 

2105 

2679 

3066 

3679 

3350 U-total 25 
66818 U-total . 80 
3056 Iron 16.4 Manganese 
3857 Iron 27 Manganese 

ChlOIidC 110 Sodium 

Chloride 135 Sodium 
ChlOIidC 116 Sodium 

u-total 6 
u-total 11 

3 104 Sulfate 240 u-total 
3324 
3374 
337s 
66843 

3393 
3682 

3268 Sodium 101 
3577 Lead 0.056 
3782 CalCiUIIl 4.01 
3782 Sodium 179 

38310 chloride 75.8 

3123 Ammonia 19 
3123 Iron 19.3 
3442 Ammonia 20 
3442 Iron 18 Sodium 
3711 Ammonia 28.6 Chhidc 
371 1 Iron 16.7 Sodimn 

ChlOIidC 100 SOdim. 

1.7 
1.95 

226 
212 
340 
194 

6 

~0.005 

4.34 

826 
276 
680 
320 
660 
274 

38% Iron 16 Sodilrm 

38267 Sodium 167 
38316 chloride 436 Sodimn 
383 16 Th-total 2.48 

'Values are m mg/L, except U-total and Th-total which arc in pglL and Ra-228 
Which is in pci/L. 

39 
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elevated concentrations of total uranium. Well 2024 was excluded due to high sulfate and total 
uranium content. Well 2044 was excluded for one high value of uranium and one slightly elevated 

. Well 2105 was excluded because of several high sodium values and low calcium 
values for one sample. -Well 2679-was excluded-because of one sample-with elevat&S 

isotopes and total thorium. Well 3066 had several very high values of ammonia, 

1 

2 

3 

4 

5 

6 

7 

- _ _  

d sodium. Well 3679 had elevated total thorium detected in one validated sample. In 
3679 had elevated concentrations of chloride and sodium. 

The values of major cations (calcium, magnesium, sodium, and potassium) and major anions a 

(bicarbonate, sulfate, 
of the major ions (Le. 
milligrams per liter ( 
performed to check . In other words, the sum of the cation charges should be . 12 

approximately equal 

re tabulated for each well. When a sample had a value for each 
missing values), then the ion concentrations were converted from 

valents per liter (mew) and a cation-anion balance was 

9 

10 

11 

charges for each individual water sample. Charge balance 13 

error (Freeze and 14 

Percent Error C cations T C anions 
C emions + X anions 

x l o o  

Tables D-12 through D-14 of Appendix D with the concentrations of major cations and IS 

16 

17 

18 

anions in m a ,  m e ,  percent of totals, 
balance error was less than 5 pexce.nt, the 
often referred to as a Piper pla (piper 1 

charge balance error. If the charge 
ples were plotted on a trilinear diagram, 

Data from 11 samples for the five glacial ovednnden wells (ie., lO0OSeries wells) are plotted on 
Figure 14. As shown, the grouudwater m the glacial overb by the calcium and 
magnesium cations and the bicarbonate anion. Calcium usually percent or more of the 
cations (based on equivalent valw) and sodium plus potassium e up no more than 20 
percent of the cation charge. Anions were daminated by bi 
of the anion charge). chloride and gulfate ions were each percent of the total 
anion charge for each sample. The clustaing of the samples is relatively tight and implies that the 
water chemistry m the five wells is similar. 

ions (usually 80 percent or more 

A trilinear diagram of general water chemistry in the Great Miami Aquifer 

similar to the plot of water chemistry for the glacial overburden. The cation 
calcium (45 to 75 percent) and magnesium (20 to 30 percent). sodium plus 
usually less than 30 percent of the total cation charge. Bicarbonate is the largest 
anions, generally ranging from 45 to 70 peacent. Sulfate and chloride each range 
percent of the total anions. As with the glacial ovaburden background data, the clustering of the data 

19 

20 

21 

P 

23 

zp 

25 

26 
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for the Great Miami Aqu~fer is relatively right. This implies that the water chemistry in the 25 wells 
is similar. 

._ . 

e sample from Well 2105 has also been plotted. Tlik well h8s been excluded from 
tion because it had high sodium values, and low calcium and magnesium values 

le 3). However, this sample has been plotted on Figure 15 to illustrate how wells 
ater chemistry would appear distinctly Merent than the main group of representative 

for Well 2105 lies away from the main cluster of samples and is located in the 
sodium-bicarbonate-chloride portion of the plot. This sample is proportionately higher in sodium and 
chloride ions. Well 2 
water may have p 

Through the screenin 
log or well depth rec 
available, and 9 wells 
concentrations were present m samples hm the wells. , 

well and the water supply may be affected by road salt, or the 

ter softener prior to being sampled. 

in the precedmg, 2 wells were excluded because no driller’s 
ated, 10 wells were excluded because RUFS sample data are not 

ause of unusual chemistry or relatively high total uranium 

A total of 30 wells have been retained to eval 
completed in the glacial overbuden and 25 

3.2 
Me 
monitoring wells were purged with a submersible pump and three well volumes were removed from 
each well, if possible, before sampling occmed. Samples were collected with bailers. For private 
wells, direct access to the well was not possible. Hence, a spig 
to the well was generally opened and allowed to flow for a few 

kground groundwater quality; 5 of the wells ate 
in the Great Miami Aqu~fer (Table 4). 

specified in the QAPP (DOE 1988~). RI/FS 

distribution line closest 
a sample was 

collected. 
. . . . . . . . 

Surface water samples from tbe rive were collected in large grab bales hm slightly below the water 
surface; aliqwta dthe sample were then transferred to the necessary sample bottles. 

Samples collected for metals were filtered through a 0.45-~,un membraue filtea before being placed m a 
sample bottle. Hence. dissohed metals remits are reported in this document. th 
stream sample was collected without filtration in order to cktemme * totalmetalvalues,b 
analyses have not bees included in the calcularion of background statistics. 
for radiological analyses were not filtered, all radiological data teported in this document 
total concentrations. 
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2 

.- 
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5 
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7 

a 

9 

10 
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Table 4 

-. - 
ells Used To Characterize Background Water Quality 

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

t of the FEMP 2098,3098 2026,2121,2122,3063, 
(Ross Section, GMA) 3099,3100 

3,2066, 2383,3024,3043, 2050,2056 

Section, GMA) 

West of the FEMP ,2384, 3044,3096,4096 2036,2057,2104,2123 

15 

GMA = Great Miami Aquifer. 

NOTE: lOOOSeries wells are generally in the glacial overburden. 2000-, 3000-, a and 4OOO-Series wells are corn e Great Miami Aquifer. 

. . . . . . . . . 

. .  

. .... . 
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3.3 ANALYTICAL PROCEDURES 
Measurements of t e m w ,  pH, specific conductance, and dissolved oxygen were performed in the 

after a sample was collected. Alkalinity titrations were perfomed on a sample 
property laboratory within 24 hours-of sample collection. 

ere analyzed for chemical and radiological constituents using procertures specified in 
, and 4-3 of the QAPP. Most of the metals were analyzed using an inductively coupled 

n plasma (ICAP) emission spectrometer. The method detection limits for several metals 
(antimony, arsenic, lead, lithium, mercury, molybdenum, selenium, and thallium) for ICAP are 
relatively high. "her 

graphite furnace (AA 
The cold vapor hydrid 

3.4 
All the data used to 
ed. Data validation is an after-thefact, independeat, systematic process of: evaluating data, 
comparing it to preestablished criteria, providin 

necessary to meet its intended use, and as 
trace each sample from the time it is collec 
Objectives @QO) address fwe principal 
and representativeness. To vexQ that 
appropriate and applicable procedures, 
quality control, sampling and handling procedures, laboratory analysis and reporting, and any 
nonconformance and discrepancies in the data. Data qualifiers are assigned to the analytical data to 
alert the user to any limitations placedon the data due to the ty control 
(QNQC) requirements. 

Data validatim was performed on all the RI/Fs data used to 
the guidelines and m o l  used to validate the data are consis 

The radiological data wett validated by project-specific criteria developed to review the data, since 

validation. The critexia have been through an extensive pea review and are cons 
procedures used to validate the chemical data for the RI/FS. 

In general. the data were evaluated based on the following parameters: 

etals were also analyzed by atomic absorption spectrometry with 
In many cases, the metals were analyzed using both methods. 

used for mercury analyses. 

und groundwater quality values m this report have been validat- 

tion that the data is of the technical quality 
defensible "road map" can be established to 
Id to its ultimate end use. Data Quality 

sion, accuracy, completeness, comparability, 
met and to determine compliance with 
s examines: field measurements and 

. Forthechemicaldata, 

RUFS Data validation criteria. 

data 

th U.S. National Functional 
Guidelines for & p i c  and Inorganic Data Review, and with the 

neither EPA, DOE, or the Nuclear Regulamy Commission have issued guidelines 

Holdingtimes 
Laboratory and field quality control blanks 

i 
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Duplicate precision 
. Calibrationdata 

Matrixspikesresults * 

_ _  .- _ -  . .. - - . - _ _ _  . - 
spike duplicate results 

- standads/surrogat& 

.. 

following qualifiers to chemical and radiological data: 

, 4 3 4 7  

- Value has been validated and does not require a validation qualifier 
J Reported value is considered estimated 

om the laboratory can be considered a nondetected value 
s outside the control limits 

Additionally, the follo are applied to radiological data: 

C The tot81 d u m  analytical result (mass) does not agree within +/- 20 percent of the 
calculated uranium mass as detemined by isotope specific analysis 

E Assigned to the uranium-235 
is outside acceptance limits 

g that the calculated peacent enrichment 

F Assignedtouranium-234 the ratio of uranium-234/uranium-238 results 
is outside acceptance limits 

3.5 VALIDATED AND FWECTED DATA 
AU RUFS data available for the 30 background wells and Sample Point W1 on the Great Miami River 
have been through the data validatim process. No RyFS data w for validation for stream 
Sampling Point W5 on Paddys Run. The data were downloaded data base at the 
FEMP and were sepsnated into numerous categories. The radio1 , and organic analytical 
data are presented in Appmdicea C, D, a d  E, respectively. 
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7 

~- 
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12 

13 

14 

IS 
16 

17 

18 
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21 

22 

23 

24 
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4.0 STATISTICAL METHODS 

cteristics of water quality in fourdifferent hydrological entities are-being evaluated;. 
freams (Great Miami River and Paddys Run) and two hydrostratigraphic units (Great 
and glacial overburden). Each of these may have its own individual characteristics. 

p in evalwting the data set was to determine the total number of analyses in a sample 
group and the number and frequency of detect values (Le., values above the Sample Quantitation Limit 
[SQL]). The number 
that can be pexforme 
data evaluation: 

of positive detections influences the type of statistical procedures 
Three different "pathways" of statistical analyses were devised for 

DescriDtion of Data Set 

etections and A0 percent fresuency of detection 

2 

3- - 

4 

S 

11 

12 

2 3 to 5 detections, or 10 to 40 percent frequency of 13 

3 t hquency of detection 14 

The remainder of this chapter will present 

to the fullest extent possible. 

and statistical procedllm used to IS 

16 

17 

evaluate the data. EPA guidance reg for data analysis have been followed 

4.2 PATHWAY 1 STATISTICAL ANALYSES 18 

4.2.1 General AoDroac h 19 

The pups of data analyzed using Pathway 1 statistical proc a0 

numbex of positive detects and a sufficient hquency of detec 
detexmine if they are normally or lognormally distributed. 
lognormal distn'biltian, conventional parametric statistical procedures can be employed to evaluate the 

sets that have a sac i en t  
h that the data can be tested to 21 

22 

t3 

to follow a normal or 

data. 24 

There is no f d  c- within the scientific commuuity as to a clearat  se 
use of parametric and nonparametric statistics. Ideally, patamebic statistical 
performed on data sets with few or no nondetect values. However, when evaluating c 

ts in environmental media, one must often cope with a variable 
data (Gilbert 1987). EPA (1989b) guidance suggests that a 50 percent frequency of detection be used 

25 

26 

n 
28 

29 

contarmnan * 

as a criterion for separating parametric from nonparametric analyses, but also states: "These values are 30 
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not hard and fast rules but are based on judgement." The guidance further states: "There are a variety 
of ways to deal with data that include values below detection. There is no general procedure that is 

cases... The meaning of small, moderate, and large [amounts of nondetect data] is 

1 

2 

3 

4 

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

stical analyses, normality testing and calculation of parametric descriptive statistics 

percent cutoff point was selected instead of a 50 percent cutoff point because one of the 

5 

6 

7 

8 

on data having at least 40 percent positive detections and at least 6 positivedetect 

most important contaminants of concern at the FEMP (i.e., total uranium) was often present at 40 to 
50 percent frequency most of the groups of data. 9 

Figure 16 summarizes 
Pathway 1. Each st 
definitions of statis included in Appendix F. 12 

gression of statistical produrea used to evaluate data using 
this chapter. Details of the statistical procedures, formulas, and 

10 

11 

...... . . . . . . . . . 

4.22 Treatment of Nmdetect Data 
AU inorganic data that had unusually high detection limih were excluded from the background data 
set. The morganic data that wete excluded SQLs are listed in Appendix D, Table D-1 1. 
Several inorganic constituents (e.g., arsenic, urn) were amlyzd by two different 
procedures, ICAP and AAS/GF. Nondetect gh sample quanritatim limits were often 
reported when these constituents were anal . For example, the ICAP lead data usually 
had an SQL of 200 p a .  This SQL is 
pa) and far above other lead data that were generated by AASFF. 

con tamhunt level (MU) for lead (15 

For the purpose of performing parametric statistical analyses, the 
equal to one half their reported SQLs. 

4.2.3 Testing of Normality 
Whenevex there was at least a 40 percent frequency of 
5 positive de&txma * , a  statistical test was performed to 
lognonnaliy distributed. The ShapimWa or ShapbFra~cia  test was used to test for normality. 

Appendix F. The ShapbWilk Test of Normality was used when the number of da 
fhan or equal to 50; the ShapbFraucia Test was used when the number of data values 
than 50. Each of these tests for normality calculates a statistic (W or W ) ,  which 
against a critical value to determine whether the data were normally or 

* . detect values were set 

the data were normally or 

The pmcedum for these tests are described in the EPA (1992) guidance and are gummanzed ' i n  
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a 

a 

a 

Treatment of Nondetects 
a. Remove high SQLs 

b. Nondetects = 1/2-SQL-- - - - - -. 

Test For Normality 
and Log-Normality 

Shapiro-Wilk (nsS0) 
Shapiro-Francia ( ~ 5 0 )  

(NormaULofgormal) 

(where appropriate) 
F-Test (2 groups) 
t-Test (2 groups) 

ANOVA (>2 groups) 

DescriDtive Statistics 
For entire group 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ... .................... . . .:. . ...... ,.....::. ::.:. ,..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ .. .: .. . ..:......::::. . .... .:. 

FIGURE 16 
FLOW PATH FOR STATISTICAL ANALYSIS, PATHWAY X 
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In many cases, the results showed that a data set was neither normally or lognonnally dismbuted. 
However, the test statistic was often close to the critical value for either the n d  or lognonnal case. 

ulation did not rigorously qual@ as having a normal or lognormal distn'bution, it was 

tive statistics were computed for the data. Results of the Shapiro-Wilk and 

1 

2 

3 

- __ 
. _  - -  g a "qualified" normal or lognormal-disuibution based on a -"best fit" comparison, 4-- 

5 

6 

7 

testing and the critical values for accepting normality or logno&ty are included in 

As statistical results are presented in succeeding chapters, the following abbreviations are used to show 
the results of the dis 

a 

9 

10 

11 

d lognormal distributions tested positive, but nonnal distribution 12 

was a betta fit 13 

tested positive, but lognormal 
distribution was a 

NQ = Narmaldistribution, 

LQ=Lognonnaldis 

14 

1s 

16 

17 

U = Distributionundefined 1% 

The qualified distributions (ie., NQ and LQ) indicate that the data failed the ShapbWilk or Shapim 
Francia Test; however, the test Statistic (W or W') was close to 
lognonnal distribution and a Qualified distribution was assumed 

4.2.4 DesaiDtive SeatistiCs 22 

For the data sUs following Pathway 1, a set of descriptive statis for each parameter 23 

in each g m p  a subpup. These statistics included minimum, maximum, median, arithmetic mean, 
standard devia&ia coeffkient of variation (CV), 95 percent uppea confidence limit (UCL), and 95 
percent upper tolerance limit (UTL). A second set of statistics was also calculated 

95 percent UTL. The formulas used to calculate each of these statistics are included in 

19 

7.0 

21 

ue of either a normal or 
"best fit" comparison. 

u 

25 

26 

transf- these statistics included a geometric mean, standard deviation, 95 n 
28 

4.25 F-Test and t-Test 29 

The F-Test and t-Test are common statistical procedures used to determine whether two sample 
populations have similar variance and means, respectively. If so, the two groups could be considered 

30 

31 
0 

4-4 
50 
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part of one popdahon. Those tests were applied (with alpha = 0.05) to total Uranium values in private 
and FEMP glacial overburden wells to determine if the data were part of the same population @e., 

not different). These tests were conducted because two total uranium values from FEW 
to-be anomalous _when.compared_tc_bistorical_background values. - . -- - -- -- 

ante (ANOVA) is a procedure which can be used to determine whether the means of 
ations are similar. It is an expansion on the test for comparing the means of two 

populations (Le., the t-Test). ANOVA was used in this study to determine if mean total urauium 

ent the water quality for the Great Miami Aquifer. Example 
tributaries are similar, thus allowing one total 

calculations are sho 

ailable m adata set topexform a test for 
normality or lognormality. For these types of data, the following steps were taken: 

High nmdetect values were 

Remainingnmdetectvalues to one-half the SQL far each analysis 

(see rationale presented m Section 4.22) 

The data sets were not clas 
md&me!d 0 
Descriptive statistics (i.e., minimum, maximum, median, arithmetic mean, standard 
deviation, geometric mean, geomerric standard deviation) were calculated using the 
nondetect data set equal to one-half the SQLs 

or l o g n o d ,  they were classified as 

- - 

UCL values were not calculated 
. . . . . . . 

UTL values were set equal to the maximum de 

4.4 PATHWAY 3 STA"ICAL ANALYSES 
If a data set bad kss than 10 pearent frequency of detection or less than 3 positive detections, only a 
few statistics were geaerated: 

Minimumdetectablevalue 
Maximum detectable value 
Frequency of detection 
Median 
Maximum SQL for nondetect data 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2 3  

% 

25 

26 

n 
28 

29 

30 

31 
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1 

2 

If the dam contained 1 or 2 positive detections, a UTL was set equal to the maximum detected value. 

If no positive detections occurred, a UTL was set equal to the maximum SQL. 

4-6 
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5.0 GLACIAL OVERBURDEN i 

2 

3 

4 

5 

nts results of the radiological analyses of background samples collected from the 
The five background wells were sampled and analyzed for 18 different radiologi- 

. Summary statistics for the 17 radiological parameters detected at hpencies less than 
40 percent are presented m Table 5. Statistics for total uranium, with a detection frequency more than 
40 percent, are presented in Table 6. The majority of the constituents were analyzed between 13 and 
23 times. However, 
analyses are available 

U-total W ~ S  detected equency (42.9 percent) of any kuget radiological analyte. The 
frequency of detectio tly high to test the data for normality, following Pathway 1 (see 
Section 42). The lo plotted as a straight line m a probability plot. The linear 
regression coefficient of the best-fit line was very high (r = 0.953). indicating that the data were 
lognormally distributed. The results of the 
versus lognormal) also suggest that the distn lognormal. See Appendix F for statistical 
documentation. 

The data set contained two values of U- 
are higher than the maximum backgro 
Additional analysis of the U-total data was performed to determine whether these potentially 
anomalous detections in the two wells, both of which are FEMP wells 
elevated background statistical data for U-total m the glacial ov 

The U-total data frwn tbe five wells wete divided mto two sub 

were calculated for each group flable 6). A onetail F-Test and stwexenmtodetermine 
whether the data &an the three private wells and the two FEMp-owned wells were from the same 
population (i.c., did they have similar geometric means and geometric variances?). The backup 
calculatim are presented m Appendix F. 

The tests showed that there was a statistically significant difference between the means 
for the private wells compared to the FEMP wells. Even when the two high values of 
treated as outliers and excluded h m  the FEW well data set, the two populations were 
statistically different using the t-Test. Therefore, for the purpose of establishing back 

eters (Cs-137, Ru-106, and U-235). only one or two validated 

test to determine the distribution (normal 

ell 1024 and 5.33 pg/L in Well 1065) that 
by previous studies, typically 2 to 3 p@. 

in inappropriately 

wells and FEMP-owned 
wells). The mdctea valpes wefe set equal to one half the appropriate summary statistics 
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Table 5 

Summary Statistics of Radionuclide Data for Background Monitoring Wells 
in the Glacial Overburden' 

~ 
~ . . ~ . ._.. . 

cs- 1 

w237 

PU-238 

PU-239 

h-226 

R.-228 

RP- 106 
Sr-90 

Tc-99 

n-228 

Tb-230 

~ b - u ~  
- 

T b T d  

U-2W 

U-235 

u - 2 3 5 m  

u-238 

19 

19 

19 

16 

18 

1 

20 
22 

23 

23 

19 

13 

22 

2 

21 

22 

0 - 0  3 

0 0 3 

0 0 3 

0 3 

6.3 3 

11.1 3 -  

0 3 

0 3 
. . . . . . . . . . . . . . . . 

0 0 3 

2 8.7 3 
. .  

1 4.3 

0 0 

1 7.7 

5 227 

0 0 

0 0 3 

2 9.1 3 

4.5 

1.04 

1.06 

1 .a7 

1 .o 
5 2  

1.6 

20 

3.0 

1.9 

13 

20 QO 20 

13 <1 1.2 

1 <1 1 

1 <1 1 

1 <1 1 .o 
3.4 4. 5.2 

150 450 150 

5 d 5 

30 00 30 

13 <1 1.6 

1.2 C1 20 

13 Cl 11 

11 0 11 

1 4 1.9 

1 Cl 1 

1 C1 1 

1 Cl 1.5 

'All c m ~ m  reported in pea, 

vppcr tolerance Limit wm set sqprl to lnaximm detected v 

Th-total, which is 

SQL, wbicficver was larger. 

cAdditicmal stati&a da U - m  aribnnh mean is 0.7, arithm 
is 0.6, and gcomuac * m- is 1.6. 

deviation is 0.5, geometric mean 
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Table 6 
Summary Statistics of Total Uranium for Background Groundwater 

Monitoring Wells in the Glacial Overburden (a) 

of detections 3 
ection frequency (%I 21.4 

inimum detection 0.800 
Maximum detection 2.000 
Median e 1  

6 
85.7 
1 .ooo 
5.330 
2.000 

95% UCL 
95% UTL 

2 1 
U L* 

0.561 2.261 
0.485 1.773 
N /A 0.784 
N /A 3.901 I 2.000 ' ' I 8.291 

Standard deviation 
95% UCL 

1.709 
2.297 
10.724 
28.935 

(a) Concentrations are reported in ug/L. 
(b) Distribution types: L* = Lognormal (but also passed Normal test), 

(c) Private wells: 1040, 1059, 1060. 
(d) FEMP wells: 1024, 1065. 

LO = Qualified Lognormal, and U = Undefined. 

Combined. .. 
Wells (c,d) 

21 

- 

9 
42.9 
0.8 

5.330 
e 1  

1 
LO 

1.128 
1.331 
1.180 
1.733 
4.283 

0.609 
3.564 
3.909 
12.397 
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U-total in the glacial overburden, the U-total data from the two FEMP wells (1024, 1065) have been 1 

excluded. 

- _ .  tal uranium, isotopic uranium values for the FEMP wells do not appear to be 
so close to analytical detection limits that inclusion/exclusion of the data do not 

dues generated for the particular constituent. Based on the data presented in 
m particular the trilinear diagram of general water chemistry in the glacial overburden 

(Figure 14), the water chemistry of the five background wells is similar. Therefore, there is no 
apparent reason to exclude any data other than U-total from these two FEMP wells for background 
determination. 

U-234 had five posi 
1.9 PCJL (range: 1. 

For five other parame 
positive detections reported. Pathway 3 statistics, as deqribed m Section 4.4, are summarized for 
these parameters in Table 5. 

5.2 INORGANIC CONSTlTUENTS 
Table 7 presents summary statistics for in0 
wells. As discussed in Chapter 3.0, calc 
groundwater. The median, arithmetic m 
major cations. According to the S h a p b W i k  test, the population distributions of these three 
constituents are lognoxmal or near lognormal. 

The following parameters met the criteria for Pathway 1 statis 

calcium, chloride, fluoride, iron, lead, magnesium, manganese, 
sulfate, and total Kjehhl nitrogen. In most cases, the data for 

the five detections for U-234, the maximum detection was 
statistics for U-234 follow Pathway 2 (see Section 4.3). and 

the 17 constituents shown in Table 5, there were no detections. 
8, Th-228, Th-total, and U-238), there were only one or two 

ts m the g W  overburden background 
and sodium are the dominant cations in the 

mean are very similar for each of the three 

, barium, 
, potassium, sodium, 

parameters were found to be 
lognolmaliy distribrrted 

A few pammuus (arseaic, cadmium, chromium, copper, and nickel) met the criteria for Pathway 2 
statistical analysis as they were detected in 10 to 40 percent d t h e  samples anal 
5 of the samples adyzed. A few analytes (mercury, molybdeaum, selemium) were 
i&quently that only Pathway 3 descriptive statistics are presemd Pathway 3 desc 
are also presented for alumimnn, beryllium, cobalt, vanadium, and zinc because anal 
only two samples are available. 
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5.3 ORGANIC CONSTITUENTS 
Three samples conected from the glacial overburden background wells were analyzed for volatile 

- 
(VOCs). No VOCs were detected in any of the samples. Several detections of 

_ _  
ne chloride, and-toluene reported by the 1ahratoG were rejected during data 
blank contamination. 

und wells have been sampled and analyzed a number of times for phenols, total 
organic carbon (TOC), total organic nitrogen (TON), and total organic halides (TOX). Summary 
statistics for the validated data are listed in Table 8. No samples from the five background wells have 
been analyzed for s . compounds (SVOC), organophosphorus pesticides, pesticides, 
or polychlorinated bip 

Of the 20 validated v 
0.03 mg/L. Of the 
detected was 5.5 mg/L. Of the 13 validated analyses of TOX, only 3 were positive detections. The 
maximum detected value was 0.126 mg/L. Only two samples, both from Well 1024, were analyzed 

, 12 were positive detections. The maximum detected value was 
es for TON, 11 were positive detections. The maximum value 

for TOC. TheTOC concentration was 3.266 m one sample, and was not detected in the other. 

. . . . . . . 

. . . . . . . . 

4 

5 

11 

12 

13 

14 

15 
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Table a 
Summary Statistics for Phenols, Total Organic Halides, Totd Organic Carbon, 

and Total Organic Nitrogen in the Glacial Overburden Background Wells 

n frequency (%I 

Maximum detection 
Median 

Pathway 

Standard deviation 
Coefficient of Va~iation 
95% UCL 
95% UTL 

2eometric 
Mean 
Standard deviation 
95% UCL 
95% UTL 

Phenols 
(mg/L) 

20 
12 

60.0 
0.01 0 
0.030 
0.01 4 

1 

0.01 5 
0.01 1 
0.748 
0.021 
0.043 

. . . . . . . . . 

-Total Organic 
Halide (mg/Ll 

13 
3 

23.1 
0.01 1 
0.1 26 
< 0.05 

2 

0.032 
0.032 

N /A 
N /A 

0.126 

Total Orgai 
Carbon (mt 

2 
1 

50.0 
N /A 

3.266 
1.883 

3 

N /A 
N /A 
N /A 
N /A 

3.266 

N /A 
NIA 
N /A 
N /A 

Total Organic 
Uitrogen (mgA) 

20 
11 

55.0 
0.100 
5.500 
0.100 

1 

0.51 5 
1.236 
2.398 
1.094 
3.476 

0.149 
3.929 
0.300 
3.960 

.... . 

. . . . . . . . 
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6.0 GREAT MIAMI AQUIFER 1 

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

gical analyses of background samples collected in the Great 
wells completed in the aquifer. Of these, 13 are FEW- 

g wells and 12 are private wells. These wells were sampled and analyzed-for 18 
different radiological constituents. Summary statistics for 17 constituents with low detection 
frequencies are presented in Table 9, while statistics for total uranium, which was detected at a higher 

However, for three co 
More than 80 analyses were performed for most constituents. 

37, Ru-106, and U-235), only three to six analyses were 
performed. 

Total uranium was 
evaluated using the p 
were shown to be lognormally distriiuted (Figure 17). The correlation coefficient developed using the 

correlation coefficient method was 0.988. 

The U-total data are 
Shandon, Dry Fork). As can be seen, the 
within the range of prewiously reported b 
data presented m Section 3.12 showed 
Aquifer is fairly mifonn. Therdore, it is reasonable to combine U-total data for the entire aquifer. 
The ANOVA results presented in Appendix F also support this conclusion. Combined data for U-total 
from all Great Miami Aqwfer b a c k g o d  wells are presented m 

Summary statistics for the other target adykx are presented in 
were detected at hqueaxies acceptable for Pathway 1 or 2 statis 
8 parametem wuc dctectedin leas than 1Operceat of the samp 

of the samples analyzed. The positive detect data were 
elation coefficient method and the Shapiro-Wilk method, and 

. ed in Table 10 to flow region within the aquifer (Ross, 
ted value of U-tocal for each section is 
(approxjmately 2 to 3 p@). Geochemical 
stxy of the wells m the Great Miami 

e of these parameters 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

16 

17 

18 

19 I 

20 

21 

22 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 
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Table 9 

Summary Statistics of Radionuclide Data for Background 
Monitoring . ~ Wells . - in the ~. Great Miami ~ . . .  Aquifer" 

~~ - 

Np237 

PU-238 

PU-239/240 

Ra-226 

Ra-228 

RO-106 

Sr-90 

To99 

-228 

m230 

Tb-232 

Th-Total 

U-234 

u-235 

U-235/236 

U-238 

103 0 

105 0 

. . . . . . . . . 
107 0 

114 1 

119 8 

119 10 

108 0 

86 4 

118 7 

3 0 

115 0 

118 4 

0 

0 

0 

0 

6 

9 

0 

0 

1 

0 

0 

3 

- - 

- 
- - 
1.1 8.5 

3.1 5.5 

- 
- 

36 

1 2  2.9 

1 2  3.44 

- 
2 6.14 

1 2  4 2  

- - 

0.9 

20 

1.1 

1 .o 
1 .o 
1 .o 
32  

150 

5 

343 

1.8 

1 .o 
1.8 

1.7 

1 3  

1 .o 
1 3  

1 3  

QO 20 

<1 1.1 

<1 1.0 

<1 1.0 

<1 8 5  

0 5 5  

<150 150 

4 5  

0 0  36 

<1 2.9 

<1 3.44 

<1 1.8 

0 6.14 

<1 4 2  

<1 1.0 

<1 1 3  

<1 4.4 

"AU concentratiolls reported m pCi/L, except Th-total, which is 

%ese coruaimum were e v d d  using Pathway 3 statistical 

"L was set equal to maximmn detected value or maximum SQL, whichever was larger. 
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The remaining target analytes (Cs-137. Np-237, Pu-238, Pu-239/240, Ru-106, Sr-90, Th-232, U-235, 
U-235/236) were not detected in any samples analyzed. Pathway 3 descriptive statistics are presented 

1 

2 

3 

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

eters m Table 9. 
.~. - - - ._ .... .~ 

4 

5 

6 

7 

es have been performed on a large number of samples collected from background 
t Miami Aqu~fer. Validated data for apximate ly  100 to 120 samples exist for 19 

inorganic constituents. However, as few as one to fwe validated data exist for some parameters. 

The statistical analyse 

Table 11 surmnarizes 
Miami Aquifer. Tab1 

@oris are summanzed in Tables 11, 12, and 13. 8 

9 

10 

ses and data from the wells m the Dry Fork section of the Great 
data and statistics from the Shandm wells, and Table 13 

summarizes data and 11 

Table 14 is a of the Great Miami Aquifer (i.e., data for all 12 

13 background wells in the Great Miami Aquifez are combined). The following parameters were detected 
in at least 40 percent of the samples analyzed and had at least 5 positive detections: 

Aluminum 
Barium 
Beryllium 
calcium 
Chloride 
chromium 
Fluoride 

* I r o n  
Magnesium 
Manganese 

Nitrate 
phosphorus 
Potassium 
silicon 
sodium 
Sulfate 
Total Kjeldahl Nitrogem 
vanadium 

Data for these paramem were evaluated using Pathway 1 statis . Severalparameters 
(ammonia, aj;rtimcwv, aneaic, cadmium, copper. 1- Selduub , molybdenum, nickel, silver, 

and a&) wee dedected in more tban 10 p e n t ,  but less t, of the samples analyzed, 
or at least 3 to S podrive detections were reported for the parameter. Data for these paramem were 
evaluated Using pathway 2 seatistical analysis. A few parameteas (cobalt, cyanide, thallium, and tin) 
were not detected in any samples malyzd. Therefore, the data were evaluated usm 
stat isr ia l  analysis. 

It should be noted that the hexavalent cbromiurn value reported for Well 3044 (S 
0.05 m@) may be an anomalous result m that 
sample collected at the same time. The data package for this result is under review. The value is 
retained in the database for now because it has not been rejected through the data validation process. 

chromium was not detected in the 

14 

15 

16 

17 

18 

19 

20 
21 

22 
23 

24 

25 

26 

n 
28 

29 

30 

31 
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Additionally, the reponed detection limit for antimony exceeds the current proposed MCL of 
5 pg/L. The relatively high median value presented in Table 14 is the result of this, as well'as the 

1 

2 

3 of analyses peaformed and the one positive detect which was reported. 
-. ~ ~. . .-. -. ~ ~ ~ _. . ~ .  _ _  . .. - 

a 

S 

6 

were collected from the background wells in the Great Miami Aquifer and analyzed 
OC detections are listed in Table 15. 

Chlorobenzene, l,ldichloroethene, benzene, and trichloroethene were each detected m one sample 7 

from Well 3043 at a * ntration of 2 llgn . Carbon disulfide and toluene were also a 

detected once at an es 
when the same well w 
concentration of 6 

tration of 3 pg/L.'. However, these compounds were not detected 9 

IO 

l l  

onths later. Acetone was detected in Well 2066 at an estimated 
benzene was detected in Well 4011 at an estimated concentration 

of 1 p@. 12 
. . . . . . . . 

SVOC analyses were performed on seven background samples from the Great Miami Aquifer. 
Positive detections of thw compounds 

13 

14 

IS 

oh& (Table 15). Bis(2ethyhexyl), a 
common laboratory contaminant, was detec ple at an estimated concamation of 3 p@. 

Even though some of the organics detected 
during validation to reject these data. 

laboratory contaminants, no cause was found 16 

1 organic contarmnah 'onisnotexpected 17 

18 throughout the Great Miami Aquifer. 

Two samples were collected fiom Wells 2043 and 3043 and analyzed for herbicides, pesticides, 19 

organophosphorus pesticides, and PCBs. No positive detections far ;he two samples. 20 

. . . . . . . 

6-30 
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2066 66498 Acetone 6J 
. . . . . . . . . . . 

3043 39 1,l -Dichloroethene 27 

3043 39 Benzene 27 

3043 39 Chlorobenzene 21 

3043 66439 Toluene 3J 

3043 

3043 

401 1 

66439 . . . . . Trichldroethene . . . . . 

. . . . . . . . 

2043 66687 bk(2- 3J 
ethyIhexy1)phthalate 



4347 
FEW Background Study DRAFT 

April 30. 1993 

7.0 GREAT MIAMI RIVER i 

W1 in the Great Miami River. 

.~ . .  

for 14 dirrerent radiologi&l constituents (%able 16). 

was one detection of U-234 (1.1 pCi/L), slightly above the SQL 
total uranium were'all equal to the SQL of 1 ug/L. 

Table 16 presents the results for lmfiltered samples only. Of these 14 constituents, 12 were 
nondetectable in any 
oflpCi/L. The 

For two of the five s 
listed in Table 16. 
one radiological 
same time. 

Total uranium was the only constituent for w 
deviations could be calcuhd. The 
statistics were not calculated for orhex radi 

detection. However, a median is p 

filtered and unfiiltered samples were analyzed for the parameters 
were below their detection limits for both filmed samples. Only 

1.1 pCi/L) was detected in the unfiltered sample collected at the 

8 ,  

thet ic  and geometric means and standard 
are presented in Table 16. Parametric 

tituents because of the low frequencies of 
tituent and a UTL value assigned based on 

the Pathway 3 approach. . . . . . . . . 

7.2 INORGANIC CONSTITWNTS 

Three surface water sampki were analyzed for dissolved metals water quallty constituents. 
The results of these analyses are summanzed ' m Table 17. tectable values for six of 
the constituents (arsenic, chromium, copper, lead, selenium, and other constituents had 
only one positive detection (cadmium , mercury, molybdemmr, 
cadmium wa8 9.8 pg/L, which exceeds the MCL specified for g water supplies (5 ug/L). The 
single detmlcm * fa mercury was also unusually high (95 the MCL of 2 p@. 
Themaximumccnwxntrabons . of chloride (3Z m a ) ,  phosphorus (1.1 m a ) ,  and sulfate (4310 m a )  
appear to be relatively high when compared to other available data Median values and UTLS are 
listed in Table 17. 'Ihe UTL for each constituent was set equal to the maximum rthe 

maximum SQL, whichever was greatest. 

An additional sample was recently collected from Sampling Point W1 and will 
Hazardous Substance List (HSL) metals and g e n d  water quality constitwnts. 

The one detection for 

- 2 .  

3 

4 

13 

14 

15 

16 

17 

18 

19 ' 

20 

21 

22 

23 

2p 

2.5 

26 

n 
2a 

29 

30 

7-1 
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Table 16 

ummary Statistics of Radionuclide Data for Background 
- _ _  ig- the_Great-_Miami River‘ .- . _  

b-237 5 0 0 3 1 <1 1 

h-238 5 0 0 3 1 <1 1 

h-2391240 5 ... 0 . 0 3 1 <1 1 

Ra-226 5 0 3 1 <1 1 

Ra-228 5 0 3 3 4 3 

SI-90 4 0 3 5 d 5 

Tc-99 5 0 3 30 Qo 30 

lh-228 5 0 0 3 1 <1 1 

lh-230 5 0 0 3 > a -  1 <1 1 

.. . 

.. .. 
n-232 5 0 0 1 <1 1 

U-234 5 1 20 1.1 1 <1 1.1 a u-235/236 5 0 0 1 <1 1 

u-238 5 0 0 1 <1 1 

U-Total‘‘ 5 3 60 . 1  1 1 1 1 

“concentrations reported in pCi/L, except U-total, which are in p a .  

bSamples were not analyzed for Cs-137, Ru-106, Th-total, and U- 

‘UTL was set equal to maximum detected value or maximum SQ 

dAdditional Statistjcs for U-total: arithmetic mean is 0.8, arithm 
mean is 0.8, and geometric standad deviation is 1.5. 

deviation is 0.3, geometric 

96 
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Table 17 

3 

2 

3 

4 

4 

3 

4 

4 

3 

4 

3 

4 

4 

4 

4 

4 

3 

3 

3 

2 

5 

4 

3 

I 

3 

0 

0 

3 

2 

0 

4 

2 

1 

1 

1 

3 

3 

3 

0 

0 

4 

3 

100 0.1 

0 NA 

100 0.0493 

25 .006 

75 612 

100 17.99 

0 NA 

0 NA 

... 

25 NA 

25 NA 

25 NA 

100 0.4 

100 0299 

100 2 3  

0 NA 

0 NA 

100 12.9 

100 114.9 

1.2 

NA 

0.100 

0.0098 

77 

325 

NA 

NA 

0.9 

22 
NA 

34.9 

0.0089 

0.0095 

0.02 

NA 

772 

NA 

0.002 

NA 

0.005 

NA 

NA 

0.02 

0.01 

NA 

0.005 

0.01 

NA 

0.02 

O.OOO2 

0.02 

0.02 

NA 

NA 

NA 

0.002 

0.1 

NA 

0.11 

4.002 
0.089 

0.006 

705 

135 

4.002 
4.01 

0.82 

0.095 

0.005 

31.05 

0.045 

4.oO02 

4.02 

4.02 

32  

059 

4.03 

4.002 
4.03 

72.9 

4310 

12  

0.002 

0.100 

0.0098 

77 

325 

0.02 

0.01 

0.9 

.22 
0.01 

34.9 

0.02 

0.0095 

0.02 

0.0105 

658 

1.1 

62  

0.002 

0.1 

772 

4310 

9m, was set equa~ to maximum deteaed value or maximum SQL, whichever was larger. 

, . . . . . . a 
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7.3 ORGANIC CON- 
Samples h W1 were - for phenols, TOC, TOX, and TON. There are two validated analyses 

for TOC, three for TOX, and three for TON. The phenols analyses showed one 
mg/L) and oee nondetect value. The single validated analysis of TOC showed a value 

&e m-X dy&s -&&ltedinvalu&of Os, 0.0189, and 4 . 0 5  mg/L. TON 
, 1.1, and 1.73 mg/L. These data indicate that low levels of organic compounds are 

Miami River, which is to be expected because towns, sewage treatment plants, and 

_ _  __ -- -- 

are located upstream of the FEMP. The exact identity of these compounds cannot be 
determined based on these three indicator tests. The TOX values suggest low levels of halogenated 
compounds are present in the stream. 

. . . . . . . . . . . . . 

RyFS samples from 
organophosphorus 

analyzed for VOCs, SVOCs, pesticides, herbicides, 
s. However, a sample was recently collected h m  W1 which 

willbeanalyzed 

..... . 

.... .. 

.. . 

11 

12 

13 

7 4  
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8.0 PADDYSRUN i 

-. \r .- data for. Paddys Run are not.currently-available for..inclusion in-this report- -- . 2 - -  

nvalidated data from previous studies are presented and discussed. One sample was 
from Sample Point W5 as part of the RI/FS and analyzed for a full set of parameters 

3 

4 

5 ological analysis, HSL metals, general warn chemistry, and HSL organics). 

8.1 RADIOLOGICAL CONSTlTUENTS 
One sample was coll 
of this sample resulted 
(4 .0  pCi/L), Th-total 

Hundreds of sampl 
These samples were analyzed for gross alpha, gross beta, and total uranium at the FEMP laboratory. 
A plot of total uranium collcentrations veasus time is shown m Figme 18. The long-term average of 
total uranium at this point is approximately 1.4 
W5 m 1991 is presented in Table 18. These 

8.2 INORGANIC CONSTITUENTS 
The sample collected at Sampling Point 
general chemical constituents. The results of these analyses, which have not been validated, are listed 

pling Point W5 by IT Corporation in 1986. Radiological analysis 
e values for Ra-226 (4.18 pCi/L), Sr-90 (<MDL), Tc-99 
-total (4.24 J@). These data were not validated. 

t W5 between 1986 and 1992 as part of the FEMP EM Program. 

A statistical summary of the data collected from 
not been validated. 

on m 1986 was analyzed for metals and 

10 

11 

12 

13 

14 

15 

16 

17 

in Table 19. Most of the values observed in the single sample from Paddys Run are similar to or less 18 

19 than values that were found at Sampling Point W1 on the Great Miami River. 

8.3 ORGANIC CONSTITUENTS m 
No organic analytical data are available for Paddy Run ups 
TOC results for one sample collected at Sampling Pomt concentration reported 22 

was 4 m a .  23 

, with the exception of 21 

8-1 
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Table 18 

Summary of Background Water Quality Data 
Collected ~~~~ - at ~ Samp@g-ointWS_on Paddys-.Rua_- ~ ~. ~ ~ 

. .  

. PH 47 7.5 8.2 7.8 

Fluoride 14 0.2 0.5 0.29 

Nitrate-Nitrogen ',' .<1.0 5 .O 3.2 

Total Uranium 0.41 1.6 0.78 

Radium - 2268 <o. 1 4 . 1  <o. 1 

Radium - 22ga 4 . 1  0.1 <o. 1 

Two-month composites of weekly sampl 

Note: Data h m  WEMCO, 1992. 
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Table 19 

f Inorganic Analyses for Sampling Point W5 on Paddys Run 
~ (Sample-Co.llecte_d_in 19.&5-. ~ ~ ~ 

Chloride 29.0 Iron 

Cyanide Lead 
Fluoride Lithium 

Nitrate Magnesium 

Phosphate Manganese 

Total dissolved Mercury 
solids 

Specific conductance 

Sulfate 

Sulfide 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 
Cadmium 

Calcium 

Cobalt 

4.010 si lva 

~0.050 Sodium 

4.005 Strontium 
. . . . . . . 

0.040 

4 .005  

85.0 

4.010 Zinc 

KO.010 

"All values in mg/L, except @os/cm for specific conductance. 

0.050 

<0.005 

0.020 

22.0 

0.050 

<0.001 

<0.010 

<0.030 

1.70 

<0.001 

1.90 

<0.010 

12.0 

0.110 

<0.010 

~0.050 

<0.010 

0.020 
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9.0 CONCLUSIONS 1 

- ts and evaluates background water quality data for surface water (Paddys Run -and 
er) and groundwater (glacial overburden and the Great Miami Aquifer) near the 

20 and 21 present the mean/median, UCL and UTL values for radiological and 
meats in the Great Miami Aquifer, the glacial overburden groundwater, and the Great 

- 2 

3 

4 

5 

Miami River. 6 

Following are the m 

-installed monitoring wells and private wells) to 
both the glacial overburden and the 

in the glacial overburden and the Great 
selected from among a potential list of 

ater wells have been validated and 

51 wells located upgradient from the FEMP or located su&ciently distant that they wefe 
not affected by FEMP activities. Fiftees of the 30 wells used to characterize 
background s. The other 15 are FEMPavnexl wells 
SpeCifiially Five wells are completed in the glacial 
overburden, and 25 wells are m the Great Miami Aquifer. 

The database associated und wells is sufkient to characterize 
background groundwater 
Aquifer for radiological 
background concentrations in this report are at DQO Level 3 or higher and have been 
Val ida ted .  

glacial overburden and the Great Miami 
ters. AU data used to determiae 

Major cation and anion data for the three sec 
contribute background flow in the vicinity of the 
were plotted on a trihear diagram. The tight c 
water chemistry in the three sections is similar. 
one set of backpund concentratia for tb 
fromthethreesectioas. 

A similar trilinear plot of the major cation and 
overbudem background wells shows a similar tight clustering of the data. This also 
implies that the water chemisay in these wells is similar. When the trilinear plots for 
the Great Miami Aquifez and the glacial ovepburden are compared, 
clustering pattern. This implies that the glacial overburden and 
background water chemistry is similar. 

Aqulfer that 
Dry Fork, Shandon) 
data implies that the 

IS reasonable to calculate 
by combining data 

data from the five glacial 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

22 

23 

u 
25 
26 

n 
m 

29 

30 

31 

32 

33 

34 

9-1 103 
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The summary statistics for total uranium in the Great Miami Aquifer background wells 1 

are as follows: 2 

3 

4 
- -  

0.567 pg/L 
~ o.808pglL 

--- 
Geometric mean 

-~ - - 

1.972 pg/L 5 

e summary statistics for total uranium in the glacial overburden background wells are 6 

7 

- Median 
-uTL . -  

total uranium in the glacial overburden background wells 
ee private wells only, since two of the U-total detects reported 

0 sis was conducted for organic constituents from background 
tion was found. Trace co~~centrations (c6 p a )  of 

organics were detected in four background monitoring wells scrmed m the Great 
MiamiAquifer. Afeware 
bis [2ethylhexyl]phthalate); 
degreasing agents (e.g., hic 
available MQS. 

DatafromSamp to characterize * background concentrations 
of radiological 
for total uranium back River are as follows: 

8 

9 

10 

I 1  

12 

13 

14 

IS 
16 

17 

18 

19 

20 

21 

22 

- Median 1 P8/L 23 

-uTL 1 Pa 24 

No organic analyses are currently available for S W1. A sample was 23 

recently collected, and will be analyzed for all cal, inorganic, and organic 26 

parameters- 27 

No validated data are available for characterizing Paddys Run. However, 28 

data Erom other studies are available. FEMP EM show a mean U-total 29 

rahleobapproxlmatel . y 1.4 pg/L at Sampling Point W5. A sample was recently 

parameters. 

30 

31 collected at W5, a d  will be analyzed for a l l  farget radiological, inorganic, and organic 

9-2 3.04 
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Table 20 
Summary Statistics of Radionuclide Data for Background Water QuJity (a) 

Great Miami Aquifer 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overbur 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 

?a-226 

Great Miami River 
?a-228 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

?u- 1 06 
Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 

3-90 

rc-99 

Great Miami River 
rh-228 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

rh-230 

Distribution (b) I Mean (c) 

U 
U 
(e) 

U 
U 
U 

N /A 
N/A 
(e) 

N/A 
N /A 
N/A 

U N/A 
U N /A 
U N/A 

U N/A 
u N/A 
U N/A 

U N/A 
U N /A 
U N /A 

Median (d) 95% UCL 95% UTL 

< 20 N/A 2 0  
< 2 0  N /A 2 0  
(e) (e) (e) 

<1 N /A 1.2 
<1 N /A 1.1 
<1 N /A 1 .o 
<1 N /A 1 
< 1  N /A 1 
< 1  N /A 1 

<1 N/A 1 
<1 N/A 1 
< 1  N /A 1 

<1 N/A 1 .o 
<1 N/A 8.5 
<1 N/A 1 .o 
<3 N /A 5.2 
<3 N /A 5.5 
<3 N /A 3.0 

<150 NIA 150 
<150 N/A 150 

._ _. - 
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Table 20 
Summary Statistics of Radionuclide Data for Background Water QuaJity (a) 

Great Miami Aquifer 

Glacial Overbu 

Great Miami Aquifer 

(bl Distribution types: N = Normal, L = Lognormal, N' = N so passed Lognormal 
Normal, LO = Qualified 

Lognormal, and U = Undefined. 
(c) N/A = Not applicable. 

analysis. Median values presented for parameters which met criteria for Pathway 
2 and 3 statistical analysis. 

\ 
(e) These constituents were not analyzed in the Great Miami River. 
(f) Only results from the private wells were reported. 

. . ... . 
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Table 21 
Summary Statistics of Inorganic Constituent for Background Water Quality (a) 

Great Miami River 

Glacial Overburden 
Great Miami Aquifer f N/A 

Arsenic 

acial Overburden 
Great Miami Aquifer 

a 
Great Miami River i U 

Beryllium 
Glacial Overburden U N/A 
Great Miami Aquifer NO 0.001 
Great Miami River (C) (C) 

Glacial Overburden U N /A 
Great Miami Aquifer U N /A 
Great Miami River U N/A 

Glacial Overburden LO 91.5 
Great Miami Aquifer NO 96.2 
Great Miami River U N/A 

Glacial Overburden L 6.2 
Great Miami Aquifer LQ 12.0 
Great Miami River U N/A 

Glacial Overburden U NIA 
Great Miami Aquifer U N/A 

Cadmium 

Calcium 

Chloride 

Chromium 

I Great Miami River I U I N/A a 

Median 1 95% UCL 1 95% UTL 

0.006 0.01 0 

101.2 141 .O 

107 
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Table 21 
Summary Statistics of Inorganic Constituent for Background Water Quality (a) 

Distribution (b) 

Glacial Overburden 
Great Miami Aquifer 

U 
(C) 

U 
U 

lacial Overburde 

cia1 Overburde 
Great Miami Aquifer LO 
Great Miami River U 

Glacial Overburden IC)  

Great Miami Aquifer U 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

iexavalent Chromium 

Iron 

,ead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

U 
U 
U 

LO 
NO 
U 

L 
LO 
U 

U 
U 

U 
U 
U 

Mean Median 95% UCL 

N/A < 0.01 N/A 
N/A < 0.01 N/A 
(C) (C l  (C l  

N/A < 0.01 N /A 
N/A < 0.01 N /A 
N /A < 0.01 N/A 

(C) (C) (C) 

N /A < 0.005 N /A 
(C) (C) (C) 

0.538 N /A 0.828 
0.268 N/A 0.421 
N /A 0.82 N /A 

_ _  _ _  - 

95% UTL 

< 0.01 
< 0.02 

(C) 

0.190 
0.270 
0.01 0 

(C) 
c 0.005 

(C) 

1.893 
1.127 
0.9 

(C) 
0.050 

(C) 

46.3 
22.6 
0.22 

0.050 
0.140 
0.01 

59.6 
40.0 
34.9 

0.359 
1 -987 
0.02 

@0037 
0.0031 
0.0095 

0.028 
0.040 
0.020 

108 
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L' 
LO 
U 

(C) 

U 
(C) 

N 
LQ 
U 

Table 21 
Summary Statistics of Inorganic Constituent for Background Water Quality (a) 

20.7 
11.4 
N /A 

(C) 

N /A 
(C) 

57.8 
30.8 
N /A 

Glacial Overburden 
Great Miami Aquifer 

Glacial Overburden 

Glacial Overburden 
Great Miami Aquifer 

Glacial Overburden 
Great Miami Aquifer 

lacial Overburden 
Great Miami Aquifer 
Great Miami River 

Silver 
Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Sodium 

Specific conductivity 

Sulfate 

Distribution (b) I Mean 

U 
U 

Median I 95% UCL I 95% UTL 

< 0.02 N/A 0.180 
< 0.02 N/A 0.780 
< 0.02 N/A 0.01 1 

N/A 0.193 0.377 
N/A 24.1 56.6 
3.2 N/A 6.58 

(C) IC)  (C) 
7.51 N /A 7.54 

(C) (C) (C) 

N /A 
N /A 
0.590 

0.129 0.403 
0.273 1.015 1 1.100 N/A 

N/A 
N/A 
138 

109 
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Distribution (b) 

(C) 

U 
(C) 

~~ 

(C, 

U 
(C) 

Table 21 
Summary Statistics of Inorganic Constituent for Background Water Quality (a) 

Mean Median I 95% UCL 95% UTL 
- 

IC)  (C) (C) (C) 

N/A < 0.5 N /A 30.4 
(C) (C) (C) (C) 

(C l  IC)  (C) IC)  

NIA < 0.001 N/A < 0.04 
IC)  (C) (C) (C) 

- -  

Glacial Overburden 
Great Miami Aquifer 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Tin . 
Glacial Overburde 

Glacial Overburd 

Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

Glacial Overburden 
Great Miami Aquifer 
Great Miami River 

TKN 

Janadium 

!inc 

Concentrations are reponed in mg/L. 
Distribution types: N = Normal, L = Lognormal, No = Norm 
test), Lo = Lognormal (but also passed Normal test), NO = 
Lognormal, and U = Undefined. 

These constituents were not analyzed in the glacial overburd 

passed Lognormal 
ormal, LO = Qualified 

Great Miami River. 
(d) Mean values presented for parmaters which met criteria for Pathway 1 statistical 

analysis. Median values presented for parameters which met criteria for Pathway 
2 and 3 statistical analysis. 

(e) N/A = Not applicable. 

3.10 
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NUIllbeX 

of samples 

11 

12 

FEW Background Study D d t  
April 30, 1993 

Concentration @Ci/L) 

Arithmetic 
Minimum Maximum Mf2M 

0.07 0.54 0.20 

0.14 0.61 0.20 

TABLE A-1 
URANIUM IN PRIVATE WELLS SAMPLED BY THE FEMP 

ENVIRONMENTAL MONITORING PROGRAM, 1991 

1 

3 

4 -  

7 

8 

10 

11 

22 

23 

24 

25 

28 

29 

30 

33 

41 

All Wells 

12 1 1 .o 1.9 1.4 

see Figure 7 for well locations. 
source of dam WEMCO, 1992. 

, . . . . . . 

A- 1 
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0 
.- . 

0 

‘31-Jul-63 
07-Aug-63 
14-Aug-63 
28-Aug-63 
05 -SW3 
11-Sep-63 

24-Sep-63 
02-Oct-63 
1743343 
23-Oct-63 
30-Oct-63 

18-Sep-63 

13-NOv-63 
1 1 - k - 6 3  
16-Jan44 
17-Feb-64 
18-Mar-64 
15-Apr-64 
20-May44 
17-J~n-64 
15-Jul44 
21-Jul-64 
29-Jul-64 

05-Aug-64 
12-Aug-64 
19-Aug-64 
26-Aug-64 
02-Sep-64 
16-sep64 
23-sep64 
30-Sep-64 
07-Oct-64 
14-013-64 
21-oa-64 
28-Oct-64 
04-NOV-64 
11-Nov-64 
18-N0v-64 
1 6 - k - 6 4  
13-Jan45 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

(umohs/cm) 

777 
792 
700 

950 
935 
933 
938 
869 
958 
883 
567 
672 
723 
643 
72 1 
747 
765 
797 
742 
826 
864 
876 
938 
905 
903 
903 
924 
922 
903 
919 
855 
852 
710 
736 

8.3 
5 

4.9 

2.6 
2.2 
2.2 
2.3 
4.8 
5.4 
4.9 
10 
7.4 
6.8 
4.7 
6.6 
4.8 
4.6 
6 

3.2 
3.4 
3.4 
5.1 
2.6 
3.6 
3.3 
3.4 
3.2 
3.1 
1.1 
2.5 
3.6 
1 

6.8 
8 

8 
7.8 
7.5 
7.6 
7.6 
7.4 
7.3 
7.3 
7.2 
7.4 
7.3 
7.4 

7 
6.9 
6.9 
6.8 
6.7 
7.6 
7.5 
7.6 
7.6 
7.6 
7.4 
7.6 
7.9 
7.4 
7.4 
7.4 
7.3 
7.4 
7.4 
7.3 
7.4 
7.6 

Alkalinity 
as CaC03 

(mg/L) 

195 
195 
176 
22 1 
244 
235 
254 
2 10 
243 
243 
238 
1296 

208 
207 
203 
213 
206 
176 
203 
189 
189 
164 
195 
174 
187 
194 
190 
193 
226 
198 
187 
184 
198 

Bicarbonate- 
Alkalinity 
as HCO3 
(mg/L) 

240 
240 
2 10 
270 
300 
290 
3 10 
260 
300 
300 
290 
340 
270 
250 
240 
250 
200 
260 
290 
250 
250 
250 

240 
2 10 
230 
240 
230 
240 
280 
240 
230 
220 
240 

330 
330 
290 
320 
3 50 
3 50 
3 50 
3 50 
360 
370 
360 
370 
370 
360 
360 
360 
260 
3 20 
340 
290 
330 
330 
330 
340 
3 10 
340 
360 
360 
380 
350 
360 
360 

..... 

3 10 
330 

calcium 
Dissolved 

(mg/L) 

88 
95 
90 
73 
79 
82 
71 

75 
81 

409 195VemaldWGW 
119 
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. . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . 

,17-F&45 
17-Mar45 
14-Apr-65 
19-May45 
16-J~n-65 
07-Jul-65 
14-Jul-65 
2 1-Jul-65 
28-Jul-65 

04-Aug-65 
11-Aug-65 
11-Aug-65 
18-Aug-65 
24-Aug-65 
31-Aug-65 
3 1-Aug-65 
08-Sep-65 
15-!5@5 
22-Sep-65 
28 -SW5 
06-Oct-65 
12-Oct-65 
19-Oct-65 
27-Oct-65 
03-N0v-65 
09-N0v-65 
17-N0v-65 
15-Dec-65 
12-Jan-66 
1 6 - F M  
15-Mar46 
13-Apr-66 
18-May46 
16-J~n-66 
12-Jul-66 
19-Jul-66 
26-Jul-66 

02-Aug-66 
09-Aug-66 
16-Aug-66 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

a 
:umOWcm) 

620 
665 
428 
699 
762 
752 
685 
8 16 
82 1 
842 

859 
853 
873 

853 
778 
636 
712 
812 
847 
74 1 
825 
707 
798 
842 
828 
743 
720 
592 
744 
720 
697 
756 
699 
688 
809 
820 
764 
697 

oxygen - -  

(mgn) 
Dissolved 

10.2 
9.4 
9.2 

3.2 
2.2 
4 

0.9 
3 

1.3 
2.4 
0.8 
5 

3.2 
2.2 
5.6 
4 

2.2 
- 4  
5.3 
11.4 
11 
6.8 
7.4 
5.8 
2.6 
1 

1.8 
3.8 
2.2 
0.2 
2.7 

PH 

7.8 
7.8 
7.7 
7.7 
7.2 
7.6 
7.6 
7.6 
7.1 
7.2 

7.6 

7.5 
7.5 
6.9 
7.3 
7.3 
7.5 
7.3 
7.4 
7.5 
7.6 
7.5 
7.2 
7.4 
7.6 
7.4 
7.4 
7.2 
7.4 
7.1 
7.3 
7.3 

-tY 

(ma) 
as CaC03 

180 
192 
128 
220 
2 10 
190 
156 
184 
198 
197 

195 ' 

'1 94 

189 

228 

-. Bicarbonate . 

as HC03 
(ma) 

mgty 

220 
230 
160 
270 
260 
230 
190 
220 
240 
240 

240 
240 
220 

240 
220 
200 
200 
230 
230 
200 

220 
270 
250 
280 
250 
230 
230 
260 
220 
250 
230 

Hardwss 
Total 

as CaC03 
(ma) 

3 10 
320 
2 10 
340 
340 
330 
300 
3 50 
350 
3 50 

3 50 
3 50 
360 

3 50 
320 
260 
3 10 
3 50 
360 
320 
340 
340 
370 
380 
370 
330 
350 
290 
360 
330 

290 

._ 

calcium 
Dissolved 

( m a )  
77 
79 
54 
81 
82 

82 
87 
75 
88 
82 
84 
83 

409195WernaldBGW A-5 
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Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

..... 

.23 -Aug-66 
30-Aug-66 
07-Sep-66 
14-Sep-66 
20-Sep-66 
28-Sep46 
05-46 
12-46 
19-013-66 
25-Oa46 
16-Nov-66 
14-Dec-66 
18-Jm-67 
15-F-7 
15-Mar47 
19-Apr47 
17-My47 
14-J~n-67 
05-JU1-67 
26-Jd47 

0 1 -Aug47 
08-Aug47 
16-Aug-67 
23-Aug-67 
3 0-Aug-67 
07-sep67 
13-sep67 
19-sep67 
28-sep67 
04Uct-67 
1 lUct-67 
18-47 
25-Oct-67 
0 1 -N0v-67 
08-N0v-67 
14-N0v-67 
13-Dec-67 
18-Jm48 
14-Feb-68 
20-Mar48 

746 
835 
869 
870 
811 
783 
82 1 
876 
802 
87 1 
723 
49 1 
790 
0 

558 
677 
576 
762 

' 690 
785 
472 
770 
842 
88 1 
882 
914 
917 
915 
834 
850 
830 
89 1 
856 
856 
782 
808 
463 

726 
705 

88 1 

409 195WernaldBGW 

. -  

Oxygen 

(ma) 
Dissolved 

3.4 
0.8 
3.4 

9.2 
11.8 

9 
0 

9.8 
6.9 
8.6 
3.2 
10.8 
2 

4.2 
3.4 
3.4 
2.1 
2.8 
2.4 
2.4 
3.8 
2 

2.6 
2.8 
3 
3 

3.2 
7.8 
5.6 
11 
9.6 
11 
7.6 

PH 

7.3 
7.1 
7.3 
6.7 
6.8 
7.1 
6.7 
7.3 
7.3 
7.3 
7.7 
7.7 

7.2 
7.4 
7.2 
7.2 
7.4 
7.3 
7.1 
7.2 
7.2 
7 

7.2 
7.2 
7.4 
7.3 
7.3 
7.7 
7.5 
7.8 
7.7 
7.7 
7.8 

A 4  

- 

Alkalinity 
as CaC03 

(mgn) 

1 ,  

172 
184 
185 
184 
179 
225 
203 
135 
236 
233 
226 

--Bicarbonate 

as HC03 
Alkalinity 

( w - 1  

220 
220 
250 , 

200 
200 
230 
220 
260 
240 
240 
270 
190 
3 10 

230 
270 
250 
290 
260 
240 
170 
230 

2 10 
220 
230 
220 
220 
270 
250 
160 
290 
280 
280 

-Hardness 
Total 

as CaC03 
(ma) 

320 
360 
3 50 
350 
330 
320 
330 
3 50 
340 
370 
350 
240 
3 80 

290 
320 
300 
360 
320 
3 50 
2 10 
340 
360 
360 
360 
400 
370 
390 
370 
3 50 
330 
350 

340 

- -  

calcium 
Dissolved 
(ma) 

88 
65 
92 

72 
80 
75 
85 

89 
62 
99 
92 
79 
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.23-Apr-68 
15-May48 
12-J~n-68 
02-Jul-68 
10-Jd-68 
17-Jul-68 
23-Jul-68 
3 1-Jul-68 

07-Aug-68 
14-Aug-68 
2 1-AUg-68 
28-Augd8 
05-Sep-68 
12-Sep-68 
18-sep-68 
24-Sep-68 
02-Oct-68 
09-Oct-68 
16-Oct-68 
23-Oct-68 
3 1433-68 
2O-Nov48 
18-Dec-68 
15-Jm-69 
12-Feb-69 
12-W-69 
16-Apr-69 
21-May-69 
17-J~n-69 
08-Jul-69 
15-Juld9 
23-Jul-69 
30-Jul49 

06-Aug-69 
13-Augd9 
19-Aug-69 
27-A~gd9 
03-Sep-69 
lO-Sepd9 
17-Sep-69 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

a 

708 
672 
667 
684 
749 
696 
554 
62 1 
635 
609 
727 
772 
759 
726 
783 
760 
833 
800 
836 
860 
868 
628 
774 
835 
611 
757 
689 
438 
586 
584 
650 
533 
659 
775 
4% 
693 
784 
430 
826 
836 

Oxygen 

(mg/L) 
Dissolved 

8.2 
6.2 
7 

4.6 
4.6 
4.6 
4.4 
3.6 
4.6 
2.9 
3.8 
3.2 
3.2 
3.6 
9.6 
10 

10.6 
11.9 
9.6 
9 

8.8 
6.6 
7 
6 

7.2 
6.8 
6.2 
7.4 
7.6 
4 

5.6 
3.2 
2.2 

_ _ _  - 

PH 

7.6 
7.8 
8 

7.6 
7.7 
7.8 
7.7 
7.7 
7.9 
7.6 
7.8 
7.7 

7.4 
7.4 
7.5 
7.6 
7.6 
7.8 
7.7 
7.8 
7.7 
7.8 
8 

7.8 
7.8 
8 
8 

7.8 
7.9 
7.8 
7.6 
7.7 
7.6 

Alkalinity 

(mg/L) 
as CaC03 

212 
215 
225 
207 
215 
215 
169 
192 
217 
205 
238 

215 
,223 

220 
223 
192 
24 1 
274 
205 
236 
22 1 
138 
192 
205 
218 
190 
23 1 
256 
180 
230 
25 1 
126 
249 
249 

--Bicarbonate 

as HC03 
Alkalinity 

(msn) 
260 
260 
270 
250 
260 
260 
2 10 
230 
260 
250 
290 
270 
260 
280 
250 
270 
260 
250 
260 
270 
270 
230 

250 
270 
230 
280 
3 10 
220 
280 
3 10 
150 
300 
300 

Hardness- 
Total 

as CaC03 
(msn) 

340 
320 
330 
330 
3 50 
3 10 
260 
300 
3 10 
300 
360 
370 
3 50 
330 
340 
340 
370 
340 
360 
370 
370 
300 
360 
390 
300 
3 50 
320 
220 
280 
300 
340 
260 

3 50 

calcium 
Dissolved 

( m a )  

81 
79 
82 

77 
90 
98 
74 
87 
79 
56 
68 

409 195VemaldWGW A-7 
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.24-S@9 
29-Sew9 
08-W-69 
15-W-69 
22-49 
29-49 
12-N0v-69 
17-De~49 
21-Jan-70 
1 1 -Feb-70 
11-Mar-70 
15-Apr-70 
20-May-70 
1 7-Ju-70 
08-Jul-70 
15-Jul-70 
22-Jul-70 
29-Jul-70 

05-Aug-70 
13-Aug-70 
19-Aug-70 
26-Aug-70 
02-S-70 
09-Sep70 
16-Sep-70 
23-Sep70 
30-Sep70 
07-03-70 
14-W-70 
2 1 -Oct-70 
28-03-70 
1 1 -N0v-70 
16-N-70 
13-Jan-7 1 
24-Feb-7 1 
3 1-Mar-71 
28-Apr-7 1 
26-May-71 
30-Ju-7 1 
07-Jul-7 1 

Table A-3. Background Water Quality for the Great Miami River 

748 
841 
856 
876 
838 
875 
882 
749 
962 
677 
664 
704 
648 
726 
705 
760 
80 1 
779 
70 1 
778 
787 
763 
857 
818 
797 
886 
879 
902 
820 
786 
856 
868 
755 
7% 
344 
758 
807 
71 1 
5 14 
695 

Collected by the U. S. Geological Survey 
Near Hamilton, Ohio, 1963-1973. 

oxygen 

(mg/L) 
Dissolved 

3 
5.4 
6.1 

11.5 
9.8 
0 

6.7 
3 

8.2 
5.3 
4.9 
5.5 
3.3 
1.1 
6.3 
6.4 
5.4 
4.7 
1.1 
4.5 
5.7 
4 

6.5 
3.6 
4.6 
7.9 
9;9 
12.8 
9.3 
9.3 
7.6 
6.3 
8 

PH 

7.7 
7.6 
7.8 
7.8 
8 

7.7 
7.8 
7.8 
8.1 
8.1 
8 

7.6 
7.4 
7.7 
7.6 
7.7 
7.8 
7.7 
7.7 
7.9 
7.8 
7.8 
7.6 
7.6 
7.7 
7.7 
7.7 
8 

7.4 
7.6 
7.3 
7.7 

Alkalinity 
as CaC03 

(mg/L) 

226 
243 
24 1 
230 
236 

254 
24 1 
267 
226 
22 1 

8 296 
226 

24 1 
225 
226 
24 1 
22 1 
226 
238 
233 
239 
23 1 
217 
235 
246 
223 
243 
102 
238 
239 
225 
164 
215 

-Bicarbonate 

as HC03 
Alkalinity 

(mg/L) 

280 
300 
290 
280 
290 

3 10 
290 
330 
280 
270 
300 
280 
3 10 
280 
300 
270 
290 
260 
290 
270 
280 

260 
290 
300 
270 
300 
120 
290 
290 
270 
200 
260 

3 20 
3 50 
360 
370 
340 

370 
360 
370 
320 
320 
340 
320 
3 50 
320 
340 
330 
320 
290 
340 
3 10 
3 20 
330 
320 
3 10 
340 
330 
350 
3 10 
3 10 
340 
350 

3 20 

calcium 
Dissolved 

409 195Wernald\BGW A-8 
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14-Jul-71 
2 1-Jul-7 1 
28-Jul-71 

04-Aug-7 1 
1 1 -Aug-7 1 
18-Aug-7 1 
25-Aug-7 1 
01-Sep-71 
08-Sep-7 1 
15-Sep-71 
22-Skp-7 1 
M-oct-7 1 
13-OCt-71 
2O-OCt-7 1 
27-oct-7 1 
10-NOV-7 1 
15-Dec-71 
19-Jan-72 
16-Feb-72 
15-Mar-72 
19-Apr-72 
1 7-May-7 2 
21-Ju-72 
05-Jul-72 
12-Jul-72 
19-Jul-72 
26-Jul-72 

02-Aug-72 
09-Aug-72 
16-Aug-72 
23-Aug-72 
30-Aug-72 
06-Sep72 
13 -Seg72 
20-Seg72 
27-Sep72 
M-oct-72 
ll-oct-72 
18-oct-72 
25-OCt-72 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

:umohs/cm) 

655 
817 
608 
752 
808 
876 
899 
857 
692 
747 
794 
838 
875 
7 17 
830 
89 1 
611 
800 
76 1 
739 
536 
498 
480 
706 
704 
693 
762 
819 
818 
854 
744 
690 
860 
9 10 
720 
500 
555 
700 
7 10 
8 10 

Oxygen 

( m a )  
Dissolved 

4.8 
7 

5.4 

5 
4 

3.2 
4.6 
4 

5.3 
11.5 
12 

11.4 
11 
8.7 
9.5 
6.6 
6.7 
8.4 
8.1 
6.8 
8.5 
7.2 . 
4.5 
2.7 
7.4 
6.2 
4.9 
8.3 
7.2 
7.5 
7.8 
7.8 
7.6 

PH 

7.7 
7.6 
7.3 
7.7 
7.6 
7.7 
7.8 
7.5 
7.6 
7.5 
7.7 
7.6 

7.8 
7.7 
7.6 
7.6 
7.9 
7.9 
8 
8 

7.8 
7.8 
7.7 
7.2 
7.6 
7.4 
7.3 
7.9 
6.9 
7.7 
7.6 
7.9 
7.8 

Alkalinity 
as CaC03 

(mg/L) 

182 
233 
164 
208 
22 1 
23 3 
238 
22 1 
197 
215 
226 

' 243 
228 
207 

238 
179 
166 
154 
235 
223 
228 
239 
243 
235 
254 
207 
190 
22 1 
243 
197 
143 
176 
228 
220 
254 

Biciutionate 

as HC03 
Auralinity 

(mgn) 

220 
280 
200 
250 
270 
280 
290 
270 
240 
260 
280 
300 
280 
250 
300 
3 10 
230 
320 
270 
290 
220 
200 

3 10 
250 
230 
270 
300 
240 
170 
210 
280 
270 
3 10 

Hardness 
Total 

as CaC03 
(mg/L) 

270 
340 
240 
300 
3 20 
330 
330 
3 20 
290 
290 
3 20 
340 
3 20 
290 
330 
3 50 
290 
390 
3 10 
3 50 
260 
240 
230 
330 
320 
3 10 
3 50 
390 
370 
3 50 
300 
290 

330 
370 

409 195WernaldWGW A-9 124 
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.... . 

.08-N0~-72 
20-Dec-72 
17-Jan-73 
21-Feb-73 
21-Mar-73 
18-Apr-73 
09-My-73 
20-Ju-73 
05-Jul-73 
11-Jul-73 
18-Jul-73 
25-Jul-73 

01-Aug-73 
08-Aug-73 
15-Aug-73 
22-Aug-73 
29-Aug-73 
05-Sep-73 
12-tkp-73 
19-Sep-73 
26-Sep-73 
04&-73 
lo&-73 
17&-73 
24-OCt-73 
3 l a - 7 3  
14-NOV-73 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

409 195\Fernald\BGW 

490 
635 
830 
730 
530 
485 
540 
440 
400 
650 
725 
500 
700 
740 
420 
500 
700 
72s 
760 
8 10 
790 
650 
800 
800 
825 
900 
85 1 

. -~ 

Oxygen 

( m f m  
Dissolved 

10.2 
12.3 
11.9 

7.8 
7.6 
6.9 
10.4 
7.6 
7.5 
9.4 
7.7 
8.4 
9.3 
7.2 
6.5 
6.9 
.9.1 
7.5 
7.3 
7.8 

__ 

PH 

7.8 
8 

7.7 
8 

7.8 
7.9 
7.8 
7.7 
7.6 
8 
8 

7.7 

7.8 
7.7 
7.4 
7.6 
7.4 
7.6 
7.5 
7.5 

- ._ 

Alkalinity 
as CaC03 

( m m  

161 
194 
277 
244 
180 
169 
190 
148 
14 1 
230 
248 
180 

I246 

27 1 
254 
180 
262 
26 1 
27 1 
27 1 
272 

A- 10 

Bicarbonate. 
Alkalinity 
as HC03 
(mgn) 

200 
240 
340 
300 
220 
2 10 
230 
180 
170 
280 
300 
220 
300 
3 20 
180 
230 
320 
320 
3 10 
330 
3 10 
220 

. . . . . . . . 

Hardness. 
Total 

as CaC03 
(m-) 

230 
270 
390 
360 
280 
250 
260 
220 
240 
330 
3 50 
250 
340 
370 
220 
260 
370 
360 
370 
390 
360 
350 
390 
380 
390 
400 
370 

125 



4347 
5/1/93 

3 1-Jul-63 
07-Aug-63 
14-Augd3 
28-A~gd3 
05-Sep-63 
11-Sep-63 
18-Sep-63 
24-Sep-63 
02-Oct-63 
17-Oct-63 
23-Oct-63 
30-43 
13-N0v43 
1 1-Dec-63 
16-Jmd4 
17-Feb-64 
18--44 
15-Apr-64 
20-h4ay-64 
17-J~n-64 
15-JU1-64 
21-JU1-64 
29-JU1-64 

05-Aug-64 
12-Aug-64 
19-Aug-64 
26-A~g-64 
02-sep-64 
16-sep64 
23-Sep-64 
30-sep-64 
07-0344 
14-0~344 
21-oct-64 
28-Oct-64 
04-N0v-64 
11-N0v-64 
18-NOv-64 
16-Dec-64 
1 3 -Jan45 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

34 
30 
32 
20 
29 
33 
28 

29 
32 

. . . . . . . . . 

45 
60 
48 
11 
16 
20 
21 

37 
27 

- 
Potassium 
Dissolved 

( m m  

3.1 

3.6 
3.2 

. .. 

Chloride 
Dissolved 

( m a )  

43 
46 
41 
44 
52 
53 
58 
55 
60 
62 
62 
60 

60 
75 
60 

' ' 59 

36 
40 
43 
45 
44 
52 
52 
56 
61 
62 
62 
59 
58 
58 
56 
57 
50 
54 
43 
38 

150 
150 
130 
120 
120 
140 
120 
170 
140 
160 
160 
130 
180 
170 
190 
170 
83 
99 
100 
89 
120 
130 

180 
2 10 
200 
200 
200 
200 
170 
170 
180 
120 
120 

0.5 
0.7 
0.5 
0.3 
0.1 
0.3 
0.4 

0.5 

6.4 
7.1 
5.7 
6.7 
5.8 
1.5 
5.1 

6.2 
6 

409 195WernaldBGW A-1 1 



' 4347 
5/1/93 

a 
. 

17-F-5 
17-IVk-65 
14-Apr-65 
19-May45 
16-J~n-65 
07-Jul-65 
14-Jul-65 
2 1-Jul-65 
28-Jul-65 

04-Aug-65 
11-Aug-65 
1 1 -Aug-65 
18-Aug-65 
24-Aug-65 
3 1-Aug-65 
3 1-Aug-65 
OS-Sep45 
15-Sep65 
22--5 
28-Sep45 
06-45 
12-Oct-65 
19-45 
27-Oct-65 
03-N0v-65 
09-N0v-65 
17-N0v-65 
1 5 - k - 6 5  
12-Jan-66 
1 6 - F M  
l5-Mar46 
13 -Apr-66 
18-May4 
16-J~n-66 
12-Jul-66 
19-Jul-66 
26-Jul-66 

02-A~g-66 
09-Aug-66 
16-Aug-66 

Table A-3. Background Water Quality for the Greht Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

-~ 

Magesium 
Dissolved 
(mgn) 

28 
30 
19 
33 
34 

31 
33 
24 
34 
31 
32 
33 

. .  

SSOdium 
Dissolved 

( m a )  

15 
16 
8.3 

31 
18 
11 
23 
26 
17 
29 

- 

Potassium 
Dissolved 

( m a )  

2.3 
2.2 
2.3 
2.9 
3.3 

3.4 
2.7 
2.1 
2.6 
3 

2.4 
3.4 

Chloride 
Dissolved 

(mgn) 

28 
30 
14 
30 
40 
43 
37 
50 
51 
56 

1 I 58 
56 
56 

54 
50 
39 
38 
47 
50 
43 
50 
30 
42 
48 
47 
40 
30 
22 
33 
34 
26 
39 
39 
32 
44 
48 
46 
42 

~ .. 

Sulfate 
Dissolved 

(mg/L) 

% 
97 
55 
100 
130 
130 
140 
160 
150 
170 

160 
170 
190 

170 
150 
100 
140 
170 
170 
150 

79 ' 
110 
120 
% 
140 
110 
120 
150 
170 
130 
110 

_. - 

Fluoride 
Dissolved 
(mg/L) 

0.1 
0.3 
0.2 
0.3 
0.4 

0.5 
0.4 
0.3 
0.1 
0.4 

Silica 
Dissolved 

( m a )  
6.9 
5.8 
5.8 
2 

3.8 

4.5 
8.2 
6.4 
3.6 
2.6 
4 
5 

409195WeddWGW A-12 
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23-A~g-66 
30-A~g-66 
074- 
14-S- 

284- 
20-sep-66 

05-Oct-66 
12-Oct-66 
19-Oct-66 
25-Oct-66 
16-NOv-66 
14-Dec-66 
18-Jm-67 
15-F-7 
15-Mar47 
19-Apr-67 
17-May-67 
14-J~n-67 
05-Jd-67 
26-Jd-67 

01-Aug-67 
08-A~g-67 
16-Aug-67 
23-Aug-67 
30-A~g-67 
07-sep67 
13-sep67 
19--7 
28-sep67 
04-oct-67 
1 1-0I3-67 
18-0I3-67 
2503-67 
0 1-N0v-67 
08-N0v-67 
14-N0v-67 
13 -Dec-67 
18-Jm-68 
14-Feb.68 
20-Mar48 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

- 

Magesium 
Dissolved 
(mg/L) 

31 
20 
36 

26 
30 
28 
35 

32 
19 
32 
31 
35 

-. . 

SSOdiUm 
Dissolved 
(ma) 

18 
7.2 
29 

11 
18 
8.6 
25 

36 
7.7 
42 
21 
27 

_ _  

Potassium 
Dissolved 
(ma) 

3.1 
2.8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.8 
2.9 
3.3 
2.7 
2.7 

Chloride 
Dissolved 
(ma) 

43 
44 
56 
54 
52 
54 
53 
58 
50 
51 
30 
16 
38 

24 
30 
18 
36 
32 
46 
24 
44 
50 
58 
56 
60 
62 
62 
59 
60 
58 
58 
58 
60 
44 
48 
20 
66 
34 
40 

I *  

- - 

Sulfate 
Dissolved 
(mgn) 

150 
180 
170 
200 
170 
140 
170 
160 
150 
180 
110 
61 
120 

71 
98 
65 
120 
100 
150 
62 
140 

170 
150 
180 
170 
180 
130 
150 
60 
130 
110 
100 

~~ 

Fluoride 
Dissolved 
(mgh) 

0.5 
0.1 
0.4 

0.3 
0.7 
0.6 
0.3 

0.4 

_ _  

Silica 
Dissolved 
(mgn) 

8.2 
6.9 
6 

6.3 
3.2 
7.7 
2.9 

7.9 
6.7 
8.6 
7 

2.4 

409 195WeddWGW A-13 
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Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

. . . . . . . . . . . . . . 

23-Apr-68 
15-May48 
12-J~n-68 
02-Jul-68 
10-Jul-68 
17-Jul-68 
23-Jul-68 
3 1-Jul-68 I 

07-Aug48 
14-Aug-68 
2 1-Aug-68 
28-Aug-68 
05-Sep-68 
12-Sep-68 
18-Sep-68 

02-Oct-68 
09-Oct-68 
16-Oct-68 
23-Oct-68 
3 1-Oct-68 

24-Sep-68 

2O-Nov48 
18-Dec48 
15-Jm-69 
12-Feb-69 
12--49 
16-Apt49 
2 1-May49 
17-J~n-69 
08-Jul-69 
15-Jul49 
23-Jul49 
30-Jul-69 

06-Aug49 
13-Aug-69 
19-Aug-69 
27-Aug-69 
03-sep69 
10-Sep-69 
17-sep69 

.. . 

Magesium 
Dissolved 
(ma) 

' 

33 
31 
30 

27 
34 
36 
27 
33 
31 
20 
27 - 

~. 

SSOdiUm 

Dissolved 
(mgn) 

22 
20 
18 

15 
24 
26 
12 
24 
19 
6.5 
15 

._ 

Potassium 
Dissolved 
(ma) 

4.2 
3 

2.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

3.8 
2.8 
2.8 
2.4 
2.9 
2.7 
3 

3.1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

_ _  
Chloride 
Dissolved 
( m a )  

36 
32 
30 
30 
40 
40 
28 
28 
28 
24 
34 

, 42 
2 44 

42 
48 
46 
50 
50 
52 
56 
57 
28 
36 
40 
24 
36 
30 
18 
25 
25 
30 
19 
27 
40 
15 
32 
42 
24 
50 
52 

Sulfate 
Dissolved 
(W) 

110 - 

86 
87 
% 
130 
93 
80 
94 
81 
80 
100 
130 
120 
91 
140 
120 
150 
140 
150 
150 
160 
88 

70 
83 
54 
76 
87 
52 
87 
100 
54 
100 
110 

~ 

Fluoride 
Dissolved 
ma> 

0.3 
0.4 
0.4 

0.4 
0.3 
0.4 
0.3 
0.3 
0.4 
0.8 
0.3 

Silica 
Dissolved 
(ma) 

0.8 
6 

2.3 

7.8 
7.2 
8.4 
8 

4.2 
4.4 
7.2 
5.4 

A-14 
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.. . 

24-Sep-69 
29-Sep-69 
08-Oct-69 
15-Oct-69 
22-Oct-69 
29-49 
12-N0v-69 
17-Dx-69 
2 1-Jan-70 
1 1-Feb-70 
1 1-Mar-70 
15-Apr-70 
20-May-70 
17-Ju-70 
08-Jul-70 
15-Jul-70 
22-Jul-70 
29-Jul-70 

05-Au~-70 
13-Aug-70 
19-Aug-70 
26- Au~-70 
02-Sep-70 
09-Sep-70 
16-Sep-70 
23-Sep-70 
3O-Sq1-70 
07-Oct-70 
14-Oct-70 
2 1-Oct-70 
28-Oct-70 
1 1-NOV-70 
16-Dec-70 
13-Jan-7 1 
24-Feb-7 1 
3 1-Mar-71 
28-Apr-7 1 
26-May-7 1 
30-Ju-7 1 
07-Jul-71 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

-. . .  

Magesium 
Dissolved 

409 195FernaldWGW 

_ _  
Potassium 
Dissolved 

( m a )  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

A-15 

-. .. 

Chloride 
Dissolved 

( m a )  
46 
55 
52 
58 
53 

57 
36 
90 
38 
28 

, 34 
26 
34 
38 
37 

54 
58 
52 

62 
64 
62 
52 
50 

44 
50 
40 
26 
36 

20. 

- ~ . ~  

Sulfate 
Dissolved 

( m a )  
99 
110 
120 
140 
120 

120 
100 
99 
71 
75 
80 
70 
80 
80 
88 
100 
91 
85 
95 
98 
97 

95 
110 
100 
89 
96 
36 
89 
100 
82 
69 
93 

~ 

Fluoride 
Dissolved 

( m a )  

0.6 

0.4 

0.3 

0.6 

0.5 

- 

Silica 
* Dissolved 

(mgn) 

0 

130 
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. 14-Jul-7 1 
21-Jul-71 
28-Jul-71 

04-Aug-7 1 
1 1 -Aug-7 1 
18-Aug-7 1 
25-Aug-71 
0 1 -Sep7 1 
08-Sep7 1 
15-Sep71 
22-Sep-7 1 
06-OCt-7 1 
1303-71 
2O-OCt-7 1 
27-OCt-71 
10-NOV-7 1 
15-Dec-71 
19-Jan-72 
16-Feb-72 
15-Mar-72 
19-Apr-72 
1 7-May-72 
2 1-Ju-72 
05-Jul-72 
12-Jul-72 
19-Jul-72 

. 26-Jul-72 
02-Aug-72 
09-Aug-72 
16-Aug-72 
23 -Aug-72 
30-Aug-72 
06-Sep72 
13-Sep-72 
204-72 
27-Sep72 
0403-72 
1103-72 
1803-72 
25-OCt-72 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

..-~ 

SSOdiUm 
Dissolved 

(mgn) 

.... . 

..... . 

- 

Potassium 
Dissolved 

(mgn) 

- 

Chloride 
Dissolved 

(mg/L) 

42 
58 
42 
52 
60 
72 
80 
70 
52 
60 
66 

I , 62 
72 
54 
64 
70 
32 
50 
68 
38 
26 
18 
25 
44 
46 
44 
58 
72 
70 
72 
64 
56 
80 
88 
61 
34 
36 
44 
50 
62 

. .- 

Sulfate 
Dissolved 

( m a )  
86 
110 
78 
97 
100 
120 
120 
110 
84 
90 
95 
110 
110 
88 
99 
110 
75 
99 
75 
81 
59 
50 

; 9 0  
: 98 

110 
100 
93 
90 
110 
110 
88 
56 
64 
86 
90 
100 

. 

Fluoride 
Dissolved 

( m a )  

1 

0.8 

0.5 

0.3 

0.6 

..... 

_ _  

Silica 
Dissolved 

409195WernaldWGW A-16 131 
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a 
. .  ... 

................ 

08-NOV-72 
20-DE-72 
17-Jan-73 
2 1 -Feb-73 

18-Apr-73 
2 1-Mar-73 

09-May-73 
20-Ju~-73 
05-Jul-73 
11-Jul-73 
18-Jul-73 
25-Jul-73 

01-Aug-73 
08-Aug-73 
15-Aug-73 
22-Aug-73 
29-Aug-73 
05-S-73 
12-Sep73 

26-Sep-73 
19-Sep-73 

04-0ct-73 
1003-73 
17-0C3-73 
24-0~3-73 
3 1 -0ct-73 
14-NOV-73 

Table A-3. Background Water Quality for the Great Miami River 

Magesium 
Dissolved 
(mgn) 

Collected by the U. S. Geological Survey 
Near Hamilton, Ohio, 1963-1973. 

.. -. 

SSOdiUm 

Dissolved 
( m a )  

......... 

..... 

409 195WenraldWGW 

- .  

A-17 

chloride- 

(mgn) 
Dissolved 

29 
50 
44 
40 
22 
24 
28 
20 
18 
34 
46 
22 

' 39 
48 
22 
26 
40 
40 
48 
54 
54 
40 

SUi& 

(mgn) 
Dissolved 

54 
58 
88 
79 
50 
49 
54 
40 
37 
69 
78 
45 
68 
78 
44 
46 
79 
78 
88 
95 
99 
64 

Fluoride 
Dissolved 
(mg/L) 

0.4 

0.3 

0.5 

0.4 

1.1 
0 



4347 
5/1/93 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

3 1-Jul-63 
07-Aug-63 
14-Aug-63 
28-Aug-63 
05-Sep-63 
1 1 -Sepd3 
18-Sepd3 
24-Sep43 
02-Oct-63 
17-43 
23-oCt-63 
30-Oct-63 
13 - N o d 3  
11-Dxd3 
16-Jan44 
17-Feb4 
18-Mar44 
15 -Apr-64 
20-May4 
17-J~n-64 
15-Jul-64 
2 1-Jul-64 
29-JU1-64 

05-Aug-64 
12-Aug-64 
19-Aug-64 
26-Aug-64 
02-sep64 
16-sep64 
23-sep64 
30-sep64 
07-44 
14-Oct-64 
21-oct-64 
28-Oa-64 
04-NOv-64 
1 1 -Nov& 
18-Nov-64 
16-Dec-64 
13-Jan-65 

409 195WernaldBGW 

Phenols 
Total 
(ug/L) 

10 
0 
0 

6 
0 
3 
8 
0 
1 
0 
0 
7 
7 
0 
5 
0 
1 
0 
0 
0 
17 
9 
0 
8 
18 
7 
17 
8 
3 
5 
4 
8 
2 

Residue @ 180C 
Dissolved 
(w2V-u 

497 
508 
435 

587 
570 
594 
583 
590 
559 
34 1 
423 
437 
408 
453 
474 
488 
497 
469 
536 
562 
572 
624 
56 1 
652 
588 
59 1 
596 
580 
583 
539 
533 
450 
470 

Nitrogen 
Ammonia 
Dissolved 

(mg/L) 

0.4 
1.8 
1.5 
2 

2.4 
1.5 
2.3 
2.7 
3.6 
4.1 
4 

3.8 

0.3 
0.7 
0.8 
0.9 
1.1 
1.5 
1.8 
2.5 
2.1 
3.2 
4.1 
3.7 
3 

4.1 
4.6 
4 

4.8 
3 

3.3 
1.9 
0.7 

A-18 

Nitrogen 
Nitrate 

Dissolved 
(mg/L) 

4.9 
1.4 
8 

2.5 
1.8 
2.1 
1.4 
0.3 
0.9 

0.4 
0.5 
1.9 
6.2 
5.2 
5.3 
18 
14 
8.5 
10 
5.9 
.5.2 

0.2 
3.6 
1.9 
1.3 
2.1 
0.7 
0.9 

0.1 
6.2 
8.1 

140 
340 
230 
130 
160 
340 
110 
220 
2 10 
2 10 
220 
290 
350 
3 10 
2 10 
200 
10 

110 
90 

290 
160 
100 

i'.:.:.;.'.:.:.:.: 220 

200 
:; ........ ;:;;:;:;; 180 

280 
200 
340 
3 10 
280 
280 
450 
340 
390 
260 
60 

400 
160 

......... ........ ......... ................ :$;::; :;.::; 150 

....... ..... ....... 

..... ..... ...... ...... 

160 

Iron 
as Fe 
(ug/L) 

230 
440 
390 
340 
230 
3 00 
280 
230 
260 
230 
2 10 
270 
400 
1800 
2700 
1400 
3 10 
620 
2 10 
420 
340 
420 
3 10 
260 
230 
300 
190 
250 
430 
540 
240 
220 

970 

133 
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Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

17-FW5 
17-Mar-65 
14-Apr-65 
19-May-65 
16-J~n-65 
07-Jd-65 
14-Jd-65 
21-Jd-65 
28-Jd-65 

04-Aug-65 
11-A~g-65 
1 1 -A~g-65 
18-A~g-65 
24-A~g-65 
3 1-A~g-65 
3 1-A~g-65 
08Bep-65 

22-Sep-65 
28-Sep-65 
06-Oct-65 
12-Oa-65 
19-Oct-65 
27-45 

15-Sep-65 

03-N0v-65 
09-N0v-65 
17-N0v-65 
15-Dec-65 
12-Jan-66 
16-Feb-66 
15-Mardb 
13 -Apr46 
18-May46 
16-J~n-66 
12-Jd-66 
19-Jd-66 
26-Jd-66 

02-Aug46 
09-Aug-66 
16-A~g46 

Phenols 
Total 
(u&) 

11 
8 
6 

5 
11 

0 
8 
6 
11 
4 
6 
8 
14 
2 
6 
2 
20 
0 
0 
31 
0 
1 
0 
0 
9 
10 
0 
1 
0 
4 

Dissolved 
(ma) 

3 96 
417 
286 

542 
559 
575 

Solids- ~ 

Residue @ 180C 

547 
497 
409 
466 
538 
559 
474 
5 19 
459 
529 
54 1 
524 
458 
435 
.381 
469 
456 
439 
485 
474 
434 
554 
544 
482 
436 

Nitrogen 
Ammonia 
Dissolved 

(m&) 

0.6 
0.9 
0.4 
0.7 

0.7 
0.4 
1 

1.3 
1.6 
1.7 

0.09 

2.1 
1.8 
1.7 
2.4 
1.1 
1.6 
2.1 
1.4 
1.8 
1 

0.3 
1.3 
1.2 
0.5 
1 

0.7 
1 

1.3 
1.3 
1.6 
0.8 

~ Nitrogen 
Nitrate 
Dissolved 

(mg/L) 

20 
20 
18 
5.9 

4.8 
3.4 
3.9 
2.9 
3 

2.6 
2.6 
0.8 

0.7 
2 

2.1 
5.6 
5 
4 

3.7 

25 
12 
5.3 
13 

6.1 
8.1 
7.8 
5.6 
2.5 
2.6 
5.1 

- 

-we 
asm 
(ugn) 

2 10 
140 
20 

290 
120 
220 
480 
3 10 
240 
390 

2 10 
180 
4 10 

300 
260 
580 
3 50 
3 10 

:.:.. ............ ..... 280 ................ .............. .......... ........... ....... ..,.. ........ ........ 

........... ...... ..... ..... ..... ....... .... ..... .... ..... .... 

~ .~ ~ 

Iron 
as Fe 
(u&) 

600 
590 
1400 
480 
470 
390 
1100 
490 
240 
250 

540 
260 
240 

330 
180 
540 
230 
320 
3 80 
360 
540 
920 
600 
700 
760 
980 
560 
440 
2100 
600 

3 40 

409 195WeddWGW A-I9 
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23-Aug-66 
30-Aug-66 
07-!%p46 
14-Sep-66 
20-Sep-66 
28-Sep-66 
05-0ct-66 
12-03-66 
19-Oct-66 
25-Oct-66 
16-NOv46 
14-Dw46 
18-Jan47 
15-Feb-67 
15-Mar47 
19-Apr-67 
17-May-67 
14-J~n-67 
05-Jul-67 
26-Jul-67 

0 1 -Aug-67 
08-Aug-67 
16-Aug-67 
23-Aug-67 
30-Aug-67 
07-Sep-67 
13 -Sep-67 
19-sep67 
28-Sepa7 
044I347 
1 1 4 ~ ~ 5 7  
18-47 
25413-67 
0 1 -NOv-67 
08-N0v-67 
14-NOv-67 
13-Dec-67 
18-Jan48 
14-Feb-68 
20-Mar48 

409 195WernaldBGW 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

Phenols 
Total 
(ugn) 

2 
9 
12 

11 
6 
23 
11 
1 
2 
29 

2 
0 
1 

25 
6 
9 
10 
4 
2 
10 
1 
4 
24 
15 
2 

..Solids 
Residue @ 18OC 

Dissolved 
(mgn) 

492 
564 
546 

484 
326 
508 

494 
3 16 
506 
546 
543 
608 
634 
584 
638 
546 
554 
544 
578 
540 
556 
508 
536 
300 
586 
456 
462 

Nitrogen - 
Ammonia 
Dissolved 
(ma) 

1.2 
1.6 
2.3 
2.1 
3.2 
2.1 
1.7 
2.4 
1.9 
2.4 
1 

0.2 
I ,  

2.6 
0.9 
1.2 
1.6 
2.7 
2.4 
2 

2.7 
0.9 
2.9 
2.8 
2.8 
3.1 
2.6 
3 

1.7 
2.1 

0.37 
2.5 
1.7 

0.81 

A-20 

Nitmgen~ 
Nitrate 

Dissolved 
( m m  

9.3 
7.1 
3.2 
2.4 
2 

5.7 
5.2 
5.6 
6.7 
5.2 
18 
19 
10 . 

24 
7.9 
16 
8 
14 
2.7 
8 

9.5 

5.2 
5.4 
5.4 
7.2 
6.2 
6.2 
7.7 
18 
9.3 
13 
7.1 

. ~ 

Mangane: 

( u a )  
asMn 

.......... ........ ............ :. .:.::...:.. ..... ......... ........ ................. . . . . . . .  .......... . . . . . . .  

:.: :.:...:.: ...... ...... ...... ............. .......... . . . . .  ...... ...... ....... 

~ 

Iron 
as Fe 
(Ufm 

80 
70 
420 
150 
200 
3 10 
80 
180 
620 
280 
100 
730 
670 

-. .- 

135 
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Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 
... ... 
... ... _ _ ~  .../ ... ... 
... ... 
. .  . .  . .  
. .  . .  . .  . .  
. .  
. .  ... ... ... 
... ... ... . .  

24-Sep-69 
29-sep-69 
08-Octd9 
15-Oct-69 
22-49 
29-Oct-69 
12-NOvd9 
17-De~49 
21-Jan-70 
1 1 -Feb-70 
11-Mar-70 
15-Apr-70 
20-May-70 
17-Ju-70 
08-Jul-70 
15-Jk-70 
22-Jul-70 
29-Jul-70 

05-Aug-70 
13 -Auk70 
19-Auk70 
26-Aug-70 
02-Seg70 
09-Sep-70 
16-Sep-70 
2 3 -Sep70 
30-Sep-70 
07-Oa-70 
14-Oa-70 
2 1 -Oa-70 
28-Oa-70 
1 1 -N0v-70 
16-Dec-70 
13 -Jm-7 1 
24-Feb-7 1 
31-Mar-71 
28-Apr-7 1 
26-May-71 
30-Ju-71 
07-Jul-7 1 

.~ 

Phenols 
Total 
(ug/L) 

0 
3 

0 

2 
0 

2 
0 

0 
2 
2 

0 
4 

2 

0 

Solids 
Residue @ 180C 

Dissolved 
(mgn) 

456 
500 
519 

4 10 
438 
408 
440 
432 
442 
500 
466 
406 
476 
458 
470 
494 
502 
486 
520 
526 
544 
474 
478 
502 
502 
438 
462 
208 
446 
466 
434 
340 
462 

-Nitrogen 
Ammonia 
Dissolved 

(mgn) 

0.67 
1.7 
2.1 
1.8 
1.3 
1.9 
2.4 
1.7 
2.4 

0.86 
0.67 
0.64 j 

1.6 
1.3 
1.3 
1.7 
1.9 
2.1 
2.2 
2.2 

Nitrogen - 
Nitrate 

Dissolved 
(mg/L) 

8.6 
8.3 
12 
5.6 
11 

6.8 
12 
11 

8.4 
20 
23 
17 
12 
14 
6 
10 
5.7 
6.7 
5 

3.7 
4.3 
3.2 

8 
6 
8 
10 
20 
15 
17 

6.7 
13 
30 
23 

Manganese 

(ug/L) 
ash 

100 

30 

10 

10 

86 

. .... 

35 

90 

- . 

Iron 
as Fe 
(ug/L) 

3 0 0  
430 

80 
90 

20 

30 

40 
40 

60 
80 

60 
60 
60 

590 
50 
60 

409195WernaldWGW A-22 
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Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

..... . . .  

0 

14-Jul-7 1 
2 1-Jul-71 
28-Jul-71 

04-Auk71 
1 1 -Aug-7 1 
18-Aug-71 
25-Aug-71 
0 1-Sep7 1 
08-Sep7 1 
15-Sep7 1 
22-Sep7 1 
0 6 a - 7  1 
13-Oa-71 
2O-oCt-7 1 
27-Oa-7 1 
10-NOV-7 1 
1 5-Dw-7 1 
19-Jan-72 
16-Feb-72 
15-Mar-72 
19-Apr-72 
17-May-72 
2 1-Ju~-72 
05-Jul-72 
12-Jul-72 
19-Jul-72 
26-Jul-72 

02-Aug-72 
09-Aug-72 
16-Aug-72 
23-Aug-72 
30-Aug-72 
06-Seg72 
13 4-72 
20-Sep72 
27-Skp-72 
044%-72 
11-Oa-72 
18-Oct-72 
25-oCt-72 

Phenols 
Total 
(ug/L) 

0 
0 

5 

3 

1 

0 
4 

1 
2 
0 
0 
0 
4 
0 
0 
0 
3 
5 
0 

Solids._. ~ 

Residue @ 18OC 
Dissolved 

(mg/L) 

3 86 
486 
344 

488 
500 
524 
434 
498 
538 
3 84 
506 
456 . 

457 
362 
330 
320 
428 
444 
428 
486 
5 19 
5 17 
533 
452 
438 
520 
548 
441 
30 1 
372 
440 
442 
500 

Nitrogen 
Ammonia 
Dissolved 
(ma) 

Nitrogen 
Nitrate 

Dissolved 
(mg/L) 

8.7 
33 
7 

6.7 
7.8 
6.3 
4.3 
6.3 
9 
8 

7.3 

. -  ~ ~ 

Iron 
as Fe 
(ug/L) 

100 
830 

500 
80 

1600 
690 

409195WeddBGW A-23 
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Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

...... 

08-NOV-72 
20-Dec-72 
17-Jan-73 
2 1 -F&-73 
2 1 -Mar-73 
18-Apr-73 
09-May-73 
20-Jm-73 
05-Jul-73 
11-Jul-73 
18-Jul-73 
25-Jul-73 

0 1 -Aug-73 
08-Aug-73 
15-Aug-73 
22-Aug-73 
29-Aug-73 
05--73 
12-Sep73 
19-Sep73 
26-Sep73 
0 4 a - 7 3  
l o a - 7 3  
1 7 a - 7 3  
24-03-73 
3 1-03-73 
14-NOV-73 

Phenols 
Total 

0 
0 
0 

0 

0 
0 

0 
0 

0 

Solids 
Residue @ 180C 

Dissolved 
(mg/t) 

3 10 

498 
36 1 

464 
328 
4 14 
488 
290 
3 14 
472 
464 
466 
502 
526 
364 
494 
482 
5 14 
5 16 
542 

Nitrogen 
Ammonia 
Dissolved 

( m m  

Nitrogen ~ 

Nitrate 
Dissolved 

( m a )  

.... 

. ._ 

-we= 

(w-1 
a s h  

................... 

................. ............... ................ 

.......... ......... .......... ....... ........ 
......... 

............ ........ ......... .... ... . . . . . .  ...... . . . . .  ...... .... ...... ..... ..... 

...... 

409195WernaldWGW A-24 
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a 

a 

@ I  

... 

3 1-Jul-63 
07-Aug-63 
14-Aug-63 
28-Aug-63 
0 5 4ep-63 
1 1 4ep-63 
18-Sep-63 
24-Sep-63 
02-0ct-63 
17-0ct-63 
23-Oct-63 
30-Oct-63 
I3 -N0v-63 
1 1 - D a d 3  
16-Jm-64 
17-Feb-64 
18-Mar-64 
15-Apr-64 
20-May44 
17-J~n-64 
15-Jul-64 
21-Jul-64 
29-Jul-64 

05-Aug44 
12-Aug-64 
19-Aug-64 
26-Aug-64 
02-sep-64 
16-sep-64 
23-sep-64 
30-Sep-64 
07-Oct-64 
14-Oct-64 
21-Oct-64 
28-44 
04-N0v-64 
1 1 -Nov-64 
18-NOv44 
16-Da-64 
13 -Jan45 

0.16 
0.38 
0.17 
0. 
0. 
0. 
0.  
0 
0. 
0. 
0.33 
0.32 
0.16 
0.08 
0.28 
0.11 
0.41 
0.56 
0.8 
0.66 
0.24 
0.36 
0.27 
0.28 
0.27 
0.28 
0.25 
0.36 
0.44 
0.31 
0.27 
0.28 
0.38 
0.49 
0.64 
0.36 
0.35 
0.47 
0.2 
0.16 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

2 ,  

... . .  ... .... . .. ... ... .... . .  .... .... 

409 195WemaldWGW A-25 



4341  
5/1/93 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

17-Feb-65 
17-Mar-65 
14-Apr-65 
19-May45 
16-J~n-65 
07-Ju1-65 
14-Jul-65 
21-Jul-65 
28-Jul-65 

04-Augb5 
1 1-Aug-65 
11-Aug-65 
18-Aug-65 
24-Augd5 
3 1-Aug-65 
3 1-Aug-65 
08-Sep-65 
15 -Sep-65 
22-Sep-65 
28-Sep-65 
06-oCt-65 
12-oCt-65 
19-oCt-65 
27-oCt-65 
03 -NOv-65 
09-NOv-65 
17-NOv-65 
15-Dab5 
12-Jan46 
1 6 - F M  
15-Mar46 
13-Apr46 
18-May46 
16-J~n-66 
12-Jul-66 
19-Ju146 
26-Jul-66 

02-Aug46 
09-Aug-66 
16-Aug-66 

... . .  
~ 

.. ... . . .. ... .... .. . ... ... .... ... i ; : i .~hospho~  
... ..... 

i.::: .. . total 

:j: (mg/L) 
.... .... .: . ... 

0.15 
0.16 
0.62 

0.24 
0.48 
0.34 

0.53 
0.3 
0.2 

OS2 
0.32 
0.12 
0.2 
0.59 
0.11 
0.5 
0.8 
1.3 

0.29 

0.54 

0.94 
0.5 

0.51 

0.36 

.. . .~ 

Phosphate 
Total 

(mg/L) 

. . . . . . . . . 

0.56 
0.33 

0.33 

0.5 
0.47 

0.68 

0.83 

I ,  

... 

.. . . .  . .  .... 

409 195\Fernald\BGW A-26 
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. . . . . . . . . . . . . . . 

23-Aug-66 
30-Aug-66 
07-Sep-66 
14-Sep-66 

28-Sep-66 
05-oCt-66 
12-0ct-66 
19-Oct-66 
25-Oct-66 

20-Sep-66 

16-NOv-66 
14-Dec46 
18-Jan47 
15-Feb-67 
15-W-67 
19-Apr47 
17-May47 
14-J~n-67 
05-Jul-67 
26-JU1-67 

0 1 -Aug-67 
08-Aug-67 
16-Aug-67 
23 -Aug-67 
30-Aug-67 
07-Sep-67 
13-Sep-67 
19-Sep-67 
28-Sep-67 
04-Oct-67 
114kt47 
18-47 
25-Oct47 
0 1 -NOv47 
08-NOv-67 
14-N0v-67 
13-Dec-67 
18-Jm48 
14-FM8 
20-W-68 

0.45 
0.96 
0.56 

0.53 
0.38 
0.45 

0.5 
0.33 
0.92 
0.6 1 
0.1 
0.84 
0.64 
0.64 
0.6 
0.52 
0.72 
0.68 
0.58 
0.38 
1.8 
0 3  
0.72 
0.42 
0.86 
0.32 
0.35 
0.24 
0.47 
0.3 1 
0.28 
0.33 

409195WernaldBGW 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

.~ .. 

Phosphate 
Total 
(ma) 

A n e n i C  
Dissolved 

( u a )  

10 

10 
10 
10 
10 

10 

10 

10 

A-27 

... ... . .  ... . .. .... .... .... . ... ... . ..... .. .. 

.- 

cadmium 
Dissolved 

( u a )  

_ _  

Chromium 
Dissolved 

(ugn) 

..... 

Cobalt 
Dissolved 

(ugn) 

0 
0 
0 

0 
0 
0 
0 
0 
0 
10 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

30 
0 
0 
10 
0 
0 
0 
0 
0 
0 
10 
0 
10 

0 
0 
30 
10 
40 
0 
30 
10 

110 
90 
40 
40 
30 
10 
20 
20 
30 
0 
10 
10 
10 
10 
0 
0 
0 
20 

1-42 
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... 

23-Apr-68 
15-May-68 
12-J~n-68 
02-Jul-68 
10-Jul-68 
17-Jul-68 
23-Jul-68 
3 1-Jul-68 

07-Aug-68 
14-Aug-68 
2 1-Aug-68 
28-Aug-68 
05-Sep-68 

18-Sep-68 

02-Oct-68 
09-Oct-68 
16-Oct-68 
2303-68 
3 1-Oct-68 

12-Sep-68 

24-Sep-68 

20-N0v-68 
18-Da-68 
15-Jm-69 
12-Feb-69 
12-Mar-69 
16-Apr-69 
2 1-May49 
17-Jun-69 
08-Jul49 
15-Jul-69 
23-Jul-69 
30-Jul-69 

06-Aug-69 
13-Aug-69 
19-Aug-69 
27-Aug-69 
03-Sep-69 
10-Sep-69 
17-Sep-69 

0.3 1 
0.4 
0.66 
0.5 
0.5 
0.9 
0.3 
0.2 
0.6 
0.4 
0.79 
0.31 
0.46 
0.99 
0.35 
0.88 
0.47 
0.52 
0.49 
0.8 
0.64 
0.52 
0.19 
0.2 
0.3 
0.14 
0.13 
0.4 
0.46 

1 
0.74 . 

0.68 
0.92 
1.4 
1.2 

0.88 
1.4 
1.2 
1.3 

0.17 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

Arsenic 
Dissolved 

(ug/L) 

20 

10 
10 
10 

10 

10 

10 
10 

10 

cadmium 
Dissolved 

(UJm 

. .  . .  ... . .. ... 
. .  . .. ... 

Cobalt 
Dissolved 

(UglL) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
0 
0 
0 
0 
0 
0 
0 
0 
10 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

Copper 
Dissolved 

(ug/L) 

0 
20 
0 
0 
10 
0 
10 
0 
10 
30 
30 
20 
10 
10 
10 
10 
10 
10 
20 
0 
0 
20 
0 
0 
0 
10 
0 
20 
0 
10 
0 
20 
0 
10 
10 
10 
10 
10 
10 
10 
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... 

24-Sep-69 
29--9 
08-Oct-69 
15-Oct-69 
22-Oct-69 
29-Oct-69 
12-NOv-69 
17-Dec-69 
2 1-Jan-70 
11-Feb-70 
11-Mar-70 
15-Apr-70 
20-May-70 
17-Ju-70 
08-Jul-70 
15-Jul-70 
22-Jul-70 
29-Jul-70 

05-Aug-70 
13 -Aug-70 
19-Aug-70 
26-Aug-70 
02-Sep-70 

16-Sep-70 
09-Sep-70 

23-Sep-70 
30-Sep-70 
0 7 a - 7 0  
14-Oct-70 
2 1-Oct-70 
28-Oct-70 
1 1-NOV-70 
16-D~c-70 
13 -Jan-7 1 
24-Feb-7 1 
31-Mar-71 
28-Apr-7 1 
26-May-7 1 
30-Ju-7 1 
07-Jul-71 

... .... ... .... .. . .... ... 
.:.:..: ~ ... ..... ... .. ... :::Phosphorus .... 
::j::: .... tot$ ... . ... 
.. . .: . ... 

(mgn) 

1.4 
1.1 

O.% 
1.1 
2.3 
2.5 
2.4 
2.4 
3.2 
1.1 
1.6 
1.7 
1.7 
1.6 
3.1 
2.6 
2.9 
3.4 
2.3 
3.2 
3.6 
2.4 
3.8 
2.9 
3.5 
3.2 
2.4 
2.3 
4.8 
2.2 
3 

3.4 
2.3 
2.3 

0.34 
1.6 
1.6 
1.6 
2.7 
1.7 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

- 

Arsenic 
Dissolved 

(ug/L) 

10 

10 
10 

20 

! *  

... ... ... ... ... .... ... .... .... . .  . ..... .... 

18 

20 

. .~.~.._ 

Cobalt 
Dissolved 

(ugn) 

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 

... 

Copper 

(ugn) 
Dissolved 

10 
10 
0 
20 
0 

0 
0 
0 
10 
0 
0 
10 
0 
0 
10 
10 
0 
0 
20 
10 
0 
0 
10 
20 
20 
0 
0 

22 
48 
19 
0 
0 
0 
44 
0 
0 
10 
0 
0 

A-29 
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. . . . . . . . 

. . . . . . . . . . . . . . . . . 

.14-Jul-71 
21-Jul-71 
28-Jul-71 

04-Aug-7 1 
1 1 -A~g-7 1 
1 8-Aug-7 1 
25-Aug-71 
01-Sep-71 
OS-Sep-7 1 
15-Sep-71 
22-Sep-7 1 
06-Oct-7 1 
13-Oct-71 
2O-Oct-7 1 
27-Oct-7 1 
10-NOV-7 1 
15-D~c-71 
19-Jan-72 
16-Feb-72 
15-Mar-72 
19-Apr-72 
17-May-72 
21-Ju~-72 
05-Jul-72 
12-Jul-72 
19-Jul-72 
26-Jul-72 

02-Aug-72 
09-Aug-72 
16-Aug-72 
23-Aug-72 
30-Aug-72 
06-Sep-72 
13-Sep-72 
20-Sep-72 
27--72 
04-Oct-72 
1 1-Oct-72 
1 8 a - 7 2  
25-Oct-72 

Phosphorus 
total 

(mg/L) 

1.1 
2.2 
1.2 
3.3 
2.1 
2.3 
3 
3 

2.1 
1.9 
3.2 
2.4 
3.2 
2.3 
2.6 
3.2 
4.3 
2.5 
2.8 
1.8 
1.5 
1.5 
2.8 
2.7 
1.6 
2.1 
2.5 
2.3 
2 

2.5 
2.1 
2.4 
0.9 

0.97 
0.77 
0.72 
0.72 
0.64 
0.74 
0.9 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

. . - ~. .  . 

Phosphate 
Total 
(ma) 

. . . . . . . . 

2.8 
3 

2.4 
2.2 
2.2 
2 

2.3 
2.8 

cadmium 
Dissolved 

(ugn) 

... ... 
... .. . .... .. . .... .... . .  .. .. ..... 

... ... ... ... ... 
:.:.: .A;. ... ... ... 
... ..n .:... ... . .  ... ... 
... 
... ... ... 
. .  ... ... .:.. ... ... ... ... ... .... ... ... ...... ... .. ... ... ... ... 

copper 

(ug/L) 
Dissolved 

14 
2 
0 
0 
0 
5 
0 
0 
3 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

409195Wernald\BGW 
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68-Nov-72 
20-D~c-72 
17-Jan-73 
2 1-Feb-73 
2 1-Mar-73 
18-Apr-73 
09-May-7 3 
20-Ju-73 
05-Jul-73 
11-Jul-73 
18-Jul-73 
25-Jul-73 

0 1 -Aug-73 
08-Aug-73 
15-Aug-73 
22-Aug-73 
29-Aug-73 
05-S-73 
12-Sep-73 
19-Sep-73 
26-Sep-73 
04-Oct-73 
1O-Oct-73 
17-Oct-73 
24-Oct-73 
3 1-Oct-73 
1 4-NOV-73 

0.54 
0.38 
0.67 
0. 
0. 
0. 
0. 
1 

0. 
0. 
0.61 
0.54 
0.46 
0.56 
0.52 
0.45 
0.56 
0.67 
0.62 
0.65 
0.73 
0.55 
0.62 
0.69 
0.83 
0.96 
0.92 

409 195WernaldWGW 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

. 

Phosphate 
Total 

(mgn) 

1.6 
1.2 
2.1 

1.9 
1.6 
1.4 
1.7 
1.6 
1.4 
1.7 
2.1 
1.9 
2 

2.2 
1.7 
1.9 
2.1 
2.5 
3 

2.8 

Arsenic 
Dissolved 

(ug/L) 

A-3 1 

, a  

.... ... ... ... .... . . .  .... 

.... ... .... ... .... .... .... . .  .... .... ...... 

....... 

.:.:.:. 

.: : : 

.::... 

...... ...... ....... 

.... ... .... .... ... .... 

.... ... .... 
.... .... . . .  ... . . .  ... .... ... .... ... .... ... .... ... .... ... 
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3 1-Jul-63 
07-Aug-63 
14-Aug-63 
28-Aug-63 
05-Sep-63 
11-Sep-63 
18-Sep-63 
24-Sep-63 
02-Oct-63 
17-Oct-63 
23-Oct-63 
30-43 
1 3 -N0v-63 
11-Dec-63 
16-Jan44 
17-F&44 
18-Mar44 
15- Apr-64 
2 0 - M a y a  
17-J~n-64 
15-Jd44 
21-Jul-64 
29-Jd-64 

05-A~g-64 
12-Aug-64 
19-AUg-64 
26-Aug-64 
02-sep64 
16-seg64 
23-sep64 
30-sep64 
07-44 
14-oct-64 
2 l-oct-64 
28-oct-64 
04-N0v-64 
11-N0v-64 
18-N0v-64 
16-Dec44 
13-Jm-65 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

- 

Nickel 
Dissolved 

(ugn) 

... 

. ._ 

Hydroxide 
water wh fet 

field 
mg/L as OH 

. .  

I I  

. . . . . . . . . 

... , 

c 0 2  
Dissolved 

(mgn) 

409 195WemaldBGW A-3 2 
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17-F-5 
17-Mar-65 
14-Apr-65 
19-May45 
16-J~n-65 
07-Jul-65 
14-Jul-65 
21-Jul-65 
28-Jul-65 

.04-A~g-65 
11-Aug-65 
11-Aug-65 
lbAug-65 
24-Aug-65 
3 1-Aug-65 
3 1-Aug-65 
OS-Sep-65 

22-Sep-65 
28-Sep-65 
06-Oct-65 
12-Oct-65 
19-Oct-65 
27-Oct-65 

15-Sepa5 

03 - N o v - ~ ~  
09-NOv-65 
17-Nw-65 
1 5 - k - 6 5  
12-Ji~1-66 
16-Feb-66 
15-W-66 
13-Apr-66 
18-May4 
16-J~n-66 
12-Jul-66 
19-Jul-66 
26-Jul-66 

02-A~g-66 
09-AUg-66 
16-Aug-66 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

~ 

Nickel 
Dissolved 

(ug/L) 

..... 

0 

Zinc 
Dissolved 
(m-1 

10 

Hydroxide 
water wh fet 

field 
mg/L as OH 

8 
32 

16 

16 
8 

8 

16 

.. -. 

Phosphorus 
Dissolved 

aSP 

..... 

409195U;ernaldBGW A-33 
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Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

. . . . . . . . . . . . . . . . . . 

23 - A @ 6  
3O-A~g46 
07-Sep-66 
14-Sep-66 
20-sq-66 
28-Sep46 
05-Oct-66 
12-46 
19-oct46 
25-46 
16-NOv-66 
14-De~46 
18-Jan47 
15-Feb-67 
15-Mar-67 
19-Apr-67 
17-May-67 
14-J~n-67 
05-Jul-67 
26-Jul-67 

0 1 -A~g-67 
08-A~g-67 
16-A~g-67 
23 -A~g-67 
30-A~g-67 
07-Sep-67 
13 -Sep-67 
19-Sep-67 
28-sep67 
04-oct-67 
11-Oa-67 
l8-oct-67 
25433-67 
0 1-N0v-67 
08-N0v-67 
14-NOv-67 
13 -Dec-67 
18-Jan-68 
14-Feb-68 
20-Mar48 

10 
0 
0 
0 

0 
0 
0 
0 
0 
10 
0 
0 

0 
30 
30 
10 
40 
20 
10 
10 
10 
10 
10 
20 
10 
0 
10 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
30 

. -  

Nickel 
Dissolved 
(ug/L) 

0 
0 
0 

10 
0 
10 

0 
10 
.O  
50 
20 
30 
20 
40 
80 
50 
60 
50 
40 
50 
50 
9 '  
70 
80 
160 
190 
130 
70 
0 
0 
0 
2 

- 
Zinc 

Dissolved 
(ug/L) 

10 
30 
130 
10 

10 
0 
20 
50 
50 
40 
0 

10 
0 
40 

' 20 
20 
20 
30 
20 
20 
20 
20 
20 
20 
50 
70 
30 
50 
0 
0 
0 

250 

Hydroxide 
water wh fet 

field 
mgL as OH 

. .- 

Phosphorus 
Dissolved 

aSP 

..... 

0.72 

c02 
Dissolved 

(mg/L) 

409195WeddWGW A-34 
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23-Apr-68 
15-May-68 
12-J~n-68 
02-Jul-68 
10-Jul-68 
17-Jul-68 
23-Jul-68 
3 1-Jul-68 

07-Aug-68 
14-Aug-68 
2 1-Aug-68 
28-Aug-68 
05-Sep-68 
12-Sep-68 
18-Sep-68 
24-Sep68 
02-48 
09-48 
16-48 
23-48 
31-48 
20-N0v-68 
18-Dx-68 
15-Ja-69 
12-Feb-69 
12-W-69 
16-Apr49 
21-May49 
17-Jun-69 
08-Jul49 
15-Jul-69 
23-Jul-69 
30-Jul-69 

06-Aug-69 
13-Aug-69 
19-Aug-69 
27-Aug-69 
03-Sep69 
10-Sep-69 
17-Sep-69 

0 
20 
0 
0 
0 
0 
0 
0 
0 
0 
10 
10 
0 
0 
0 
0 
20 
0 
0 
0 
0 
20 
0 
0 
0 
0 
0 
30 
0 
20 
0 
10 
0 
10 
20 
30 
20 
20 
0 
10 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

- .. 

Nickel 
Dissolved 

(Ugn) 

0 
10 
0 

20 
20 
10 
20 
20 
10 
10 

20 
0 
0 
20 
0 
0 
0 
20 
0 
20 
0 
10 
0 
10 
0 
20 
10 
20 
10 
10 
30 
30 

20 . 

- 

Zinc 
Dissolved 

(ug/L) 

0 
60 
0 
0 
10 
0 
10 
0 
20 
20 
20 
20 

0 
0 
30 
0 
0 
0 
30 
0 
10 
0 
10 
0 
20 
0 
10 
10 
20 
30 
20 
20 
20 

Hydroxide 
water wh fet 

field 
mg/L as OH 

_. ~ 

Phosphorus 
Dissolved 

aSP 

. .  

...... 

409195WernaldU3GW A-35 
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24-SW9 
29-Sep-69 
08-Oct-69 
15-Oct-69 
22-49 
29-Oct-69 
12-N0v-69 
17-Da-69 
21-Jan-70 
1 1 -Feb-70 
1 1 -Mar-70 
15-Apr-70 
20-May-70 
17-JW-70 
08-Jul-70 
15-Jul-70 
22-Jul-70 
29-Jul-70 

05-Aug-70 
1 3 -Aug-70 
19-Aug-70 
26-Aug-70 
02-Sep-70 

16-Sep-70 
09-Sep-70 

23-Sep70 
30-Seg70 
07-Oct-70 
14-Oct-70 
2 1-Oct-70 
28-Oct-70 
1 1 -N0v-70 
16-Dec-70 
13 -J=-7 1 
24-F&-7 1 
31-Mar-71 
28-Apr-7 1 
26-May-7 1 
30-Ju~-71 
07-Jul-7 1 

Lead 
Dissolved 

(ugn) 

0 

409 195WernaldBGW 

10 
20 
0 
10 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
20 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
9 
0 
0 
0 
60 
0 
0 
14 
0 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

... ~. 

Nickel 
Dissolved 

(ug/L) 

30 
20 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

, o  
0 

_ _  
Zinc 

Dissolved 
(ug/L) 

10 
30 
0 

100 
50 
0 
0 
0 
0 
80 
0 
0 

140 
110 
0 
0 
60 
30 
30 
0 
0 
0 
70 
40 
0 
0 
0 
28 
0 
0 

180 
0 
0 

Hydroxide 
water wh fet 

field 
mglL as OH 

A-36 

... 

Phosphorus 
Dissolved 

aSP 
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14-Jul-7 1 
2 1-Jul-7 1 
28-Jul-71 

04-Aug-7 1 
1 1 -Aug-7 1 
18-Aug-7 1 
25-Aug-7 1 
01-Sep-71 
08-Sep-7 1 
15-Sep-71 
22-Sep-71 
M a - 7  1 
134kt-71 
204kt-7 1 
274kt-7 1 
10-NOV-7 1 
15-Dec-71 
19-Jan-72 
16-Feb-72 
15-Mar-72 
19-Apr-72 
17-May-72 
2 1-Ju-72 
05-Jul-72 
12-Jul-72 
19-Jul-72 
26-Jul-72 

02-Aug-72 
09-Aug-72 
16-Aug-72 
23 -A~g-72 
30-Aug-72 
M-Sep72 
13 -Sep72 
20-Sep72 
27--72 
0 4 a - 7 2  
1 l a - 7 2  
184kt-72 
254kt-72 

0 
0 
0 
0 
8 
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 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

_ _  . 

Nickel 
Dissolved 

( W m  

_ _  

Zinc 
Dissolved 

(ug/L) 

30 
80 
0 
0 
70 
90 
0 
0 
50 
30 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

Hydroxide 
water wh fet 

field 
mg/L as OH 

- 

Phosphorus 
Dissolved 

aSP 

total 
(mg/L) 

0.01 

0.02 

0.01 

. . . . . . . 

._ 

c02 
Dissolved 

( m a )  

6.8 
11 
5.4 
7.9 

I-. .. - 

409 195WernaldBGW A-37 
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. . . . . . . . . . . . 

08-NOV-72 
20-Dec-72 
17-Jan-73 
2 1 -F&-73 
2 1 -Mar-73 
18-Apr-73 
09-May-73 
20-Ju-73 
05-Jul-73 
11-Jul-73 
18-Jul-73 
25-Jul-73 

0 1 -Aug-73 
08-Aug-73 
15-Aug-73 
22-Aug-73 
29-Aug-73 
05-Sep73 
12-Sep-73 
19-Sep-73 
26-Sep73 
04-Oct-73 
1O-Oct-73 
17-Oct-73 
24-Oct-73 
3 1-Oct-73 
14-NOV-73 

Table A-3. Background Water Quality for the Great Miami River 
Collected by the U. S. Geological Survey 

Near Hamilton, Ohio, 1963-1973. 

_ _  
Nickel 

Dissolved 
(ug/L) 

Zinc 
Dissolved 

(ug/L) 

_ _  
Hydroxide 

water wh fet 
field 

mg/L as OH 

. -  . 

Phosphorus 
Dissolved 

aSP 

.. ._ 

Cyaaik 
total 
( m m  

0.03 

' 0.01 

0.01 

0.01 

c 0 2  
Dissolved 
( m m  

5 
3.8 
11 
4.8 
5.6 
4.1 
5.9 
5.7 
6.9 
4.5 
4.8 
7 
12 
3.3 
9.1 
9.1 
3.2 
3.3 
6.3 
8.4 
9.9 
14 
13 
20 
13 
17 
17 

. . . . . . . 
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FEMP Background Study D M  

April 30.1993 

TABLE A-6 
ANALYSIS OF ONE BACKGROUND SAMPLE 

COLLECTED FROM GREAT MIAMI RIVER (Wl) 
URING THE ENVIRONMENTAL SURVEY IN 1986 @OE 1988a) 

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

Arsenic 

BariUlIl 

Cadmium 

chromium 
Lead 

Mercury 
Selenium 

Organics (ma) 

1.1 22-tetrachlaroethane 

1,1,2-ttichlorerhane 

l,ldichlom3hane 

1,1dichl- 

1,2dichlOroethane 

1.2dichloropropane 

2-butanme 
2chloroethylvinyl ethex 

2-hexawwe 

-1-2 peatanone 

keta!ne 

BeDzare 
Bmmodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 
Chlorobenzene 
Chloroethane 

< 0.5 

0.535 

< 0.02 

< 0.03 

< 0.3 

< 0.001 

< 0.5 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

0.014 
e 0.005 

e 0.005 
< 0.005 

< 0.010 
e 0.005 

e 0.005 
e 0.005 

e 0.010 

BJ 

B 

. . . . . . . . 

See footnotes at end of table. 
~DUSN/WP/4W195.lT&kA4&93 A 4 5  160 
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April 30. 1993 

TABLE A-6 
(Continued) 

Ethyl benzene 

Methylene chloride 

T r a n ~ - l , 3 d i ~ h l ~ m m  

Trichlomthene 

Vinyl acetate 

Vinyl chloride 

Radionuclides (pci/L] 

Np237 
Pu-238 

Pu-239/240 
Pu-241/242 
Th-227 
Th-228 
Th-230 
m232 
Tocrl U 

< 0.004 

0.007 B 

< 0.005 

< 0.005 

0.003 

< 0.005 

< 0.005 

< 0.005 

< 0.12 

< 0.03 

2.P 

BJ 

BJ 

'Data have not bee validated, thus, only the lab qualifiers are v t e d .  

Lab Qualifiex 

B = The reported value was obtained from a reading that was less than the Contrac 
Detection Limit (CRQL) but greater than or equal to the Instnrment Detection 

J = This concentration is considered an estimated value. 

bAverage of two duplicate analyses (1.9.2.1) in p@. 
. 
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April 30. 1993 

TABLE A-7 
BACKGROUND GROUNDWATER QUALITY, GLACIAL OVERBURDEEP 

20 u - 20 u 
1 u  1 u  - 

CS-137 
Np-237 

20 u 
1 u  

Pu-238 
Pu-239/240 

Ra-226 
Ra-228 

Ru-106 

Sr-90 

Tc-99 

Th-228 
Th-230 
Th-232 

Th-Total" 

u-234 

U-235/236 

U-238 

U-TotalC 
Metals (ma) 
Al 
As 

Ba 
Cd 
Ca 
Cr 
cu 
Fe 
Pb 

Mi3 
Mn 

5 U  

30 U 
1.1 

1.1 

1u 
13 U 
1.1 

1u  
1 .o 
1.6 

0.12 

0.002 

0.069 

0.003 

96.38 

0.023 

0.016 

0.689 
0.003 

34.28 

0.044 

- 
0.7 

0.3 
- 

0.1 

1.2 

0.00 . 

0.00 

0.022 

0.002 

17.41 

0.005 

0.010 
1.345 

0.001 

9.39 

0.038 

1 u  - 1 u  

1 u  - 1 u  

1 u  - 1 u  
3 u  - 5.2 

150 U - 150 u 
5 u  5 U  

30 U - 30 U 
1u  - 1.6 

1u  2 

1u - 1 u  

13 U - 13 U 
1u  1.9 
1u - 1 u  

1u  - 1.5 
- 5.3 

- 0.123 

- 0.003 ~ 

0.05 u - 0.1 12 ..... 

0.002 u - 0.007 

74.4 - 130 

0.02 u - 
0.10 u ' - 
0.005 - 

0.002 u 
20.4 - 47.8 

0.003 - 0.1 

A-47 
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FEMP Bafkgrwnd Study D W  

April 30, 1993 

TABLE A-7 
(Continued) 

Mo 0.02 u - 0.02 u - 0.02 u 
Ni 0.02 - 0.02 u - 0.026 
K 9.07- 0.891 - 31.5 

Se 0.002 u 0.002 u 
As 

- 
0.013 0.01 u - 0.052 

16.80 5.71 - 56.3 . . . . . . . Na 
V 
a 
General Chemiscrv ( m a l  
Ammonia as N 

Chloride 
COlldUCtaeced 

Fluoride 
Nitrate as N 
Total phosphorus 
Sulfate 

Total organic halide 
AuFalinity as CaC03 

PH 

0.02 0.00 0.018 

0.01 0.03 17 0.04 
> '  

0.18 0.1 u 
12.19 1.4 

640.3 470 

0.62 0.22 

0.15 0.07 0.1 u 
0.07 0.04 0.05 u 

- 0.0195 

- 0.042 

0.58 
- 35.7 

- 975 

- 1.3 

0.3 
- 0.18 

71.15 49.52 - 175 

0.05 0.01 - 0.067 

4163 49.7 - 501.1 

7.2 - - 7.4 
Total dissolved solidsc 663.40 76.35 441.35 - 986.89 

bOutliers and inconsiStent method detection limits (MDLs) are excluded. Nondetec 
the MDLS and included m the calculation of averages and standard deviations. U = 
the MDL shown. 

In ug/L. 

4n rmzhos/cm. 

A-48 
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TABLE A-7 
(Continued) 

based on following assumptions: 
by radionuclides iS negligible, 
as phosphate. 

. . . . . . . . . 

.. .... . . . . . . . . . 

A49 
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TABLE A-8 
BACKGROUND GROUNDWATER QUALITY, GREAT MIAMI AQUIFER 

DRY FORK BACKGROUND WELLS' 
- . 

CS-137 20 u - 20 u - 20 u 
Np237 1 u  - 1 u  - 1 u  
Pu-238 1 u  - 1 u  
Pu-239/240 - 1 u  - 1 u  

Ra-226 1 u  1 u  
Ra-228 - 3 u  - 3u 

Ru-106 - 159 U - 159 U 

Sr-90 5 u  - 5 u  - 5 u  

- - 

Tc-99 
Th-228 
Th-230 
Th-232 
Th-Total' 
u-234 
U-235/236 

U-238 
U-TotalC 
Metals ( m a l  
AI 
As 

Ba 
Cd 
Ca 
Cr 

cu 
Fe 
Pb 

Mg 
Mn 

30 U 30 U - 30 U 
1 u  1 u  - 1 u  
1.1 1u  - 2.1 

1 u  1 u  - 1 u  
13 U 13 U 13 U 
1 u  1 u  - 1 u  
1 u  
1 u  
1 u  

0.1 u 
0.002 

0.038 
0.005 U 

89.10 
0.021 
0.016 
0.015 

0.002 

23.m 
0.201 

- 
0.001 
0.004 

- 
5.43 

0.003 

0.00s 

0.009 

0.001 
1.71 

0.237 

t u  
1 u  . . . . . . . . . . . 

.... 

0.034 
0.005 u 

81.7 
0.02 u 
0.01 u 
0.005 u 
0.002 u 

20.7 

0.001 u 

- 1 u  
- 1 u  
- 1 u  

- 0.1 u 
- 0.004 

- 0.045 
- 0.005 u 
- 99.4 
- 
- 
- 
- 
- 26.2 
- 0.48 

. .  
A-50 1.65 
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April 30. 1993 

TABLE A-8 
(Continued) 

- Mo 
Ni 
K 
Se 

4 3  
Na 
V 

zn 

0.02 u - 0.02 u - 0.02 u 
0.02 u - 0.02 u - 0.02 u 

. . . . . . . . . 

0.24 
- 

0.00s 
0.59 

1u 

0.002 u 
0.01 u 

1.96 
0.01 u 

1.7 
0.002 u 
0.034 

3.99 
0.01 u 

0.17 - 0.17 - 0.17 

General Chemistrv CrndL) 
Ammonia as N 0.11 0.1 u - 0.2 
Chloride 9.20 3 - 13 
Conductanced 535.0 370 - 750 
Fluoride 0.25 0.1 - 0.38 
Nitrate as N 4.64 0.1 u - 11.4 
Total phosphorus 0.08 0.05 0.05 U - 0.195 
Sulfate 29.59 6.80 21 - 39.9 
Total organic halide 0.05 - - 0.05 U 
Alkalinity as C a 0 3  

PH 
Total dissdved SOW 49956 33.71 .jii;$$415.85 - 581.23 

. . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

322.1 
7.2 

.... . 

24.0 344.3 
- .  - 7.6 . . . . . . . . 

'source of data: "Draft onamdwater Report" @OE 1990) 

bOutliers and incoQsistmt MDL8 are excluded. Nondetects are set equal to the MDLs and included in 
the calculation of averam and standard deviations. U = Not detected at the MDL shown. 

In ug/L. 

%I UmhOSJcm. 

ms is calculated based an following ass11LnptioI1s: 
The mass contriiuted by radionuclides is negligible. 
F%osphorus is present as phosphate. 
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TABLE A-9 
BACKGROUND GROUNDWATER QUALITY, SHANDON BACKGROUND 

WELLS, GREAT MIAMI AQUIFER' . . . . . . . . . . 

.. ~ -. . . ~  - 

Standard 

CS-137 
Np237 
Pu-238 
Pu-239/240 
Ra-226 
Ra-228 
RU-106 
Sr-90 

TC-99 
Th-228 
Th-230 
Th-232 
Th-T0tdC 
u-234 

U-235/236 
U-238 
U-TotaF 
Metals (ma) 
Al 
As 

Ba 
Cd 
ca 
Cr 
cu 
Fe 
Pb 

Mg 
Mn 

20 u 
1 u  

5 u  
30U 

1.1 

1u 
1 u  
13 U 
1u 
1 u  
1u 

1.2 u 

0.1 1 

0.021 

0.638 
0.005 

74.55 

0.021 
0.01 u 
2.272 
0.001 

26.06 

0.047 

- 
0.3 
- 

- 
0.5 

0.02 

0.012 
0.104 
O.OO0 

13.69 
O.OO0 

- 
0.664 
0.005 

3.54 
0.035 

20 u 
1 u  
1 u  
1 u  
1 u  
3 u  

150 U 
5 u  
3 0 U  
1 u  
1 u  
1 u  
13 U 
1 u  
1 u  
1 u  

. .  

. . . . . . . . 
0.48 

0.005 u 
30.4 

0.02 u 
0.01 u 

1.6 
0.002 u 

15.8 

0.014 

- 0.143 

- 0.042 
- 0.8 
- 0.006 

- 89 
- 
- 
- 
- 
- 31.3 

- 0.113 

PlT~U~lla0lM.T.blerT.blcA-9/4-93 A-52 
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TABLE A-9 
(Continued) 

0.26 

Mo 0.02 
Ni 0.02 u 
K 
Se 

4 3  
Na 
V 
a 0.03 

Chloride 61.01 
CiondUCtanced 6242 

Fluoride 

Nitrate as N 
Total phosphorus 
Sulfate 

Total organic halide 

Allralinity as c a m 3  

PH 
Total dissohred solid# 

0.20 

0.00 
- 

0.28 
- 

0.001 

6.83 

0.004 
0.02 

0.85 

0.1 - 
0.10 0.03 

3.66 3.25 

0.05 u - 
387.0 13.8 

6.9 - 
603.79 24.28 

0.2 u 
0.02 u 
0.02 u 

1.13 
0.002 u 
0.01 u 
28.1 

0.01 u 
0.01 

0.3 

39.5 
450 
0.4 

0.1 u 
0.05 u 

1 

0.03 
0.02 u 

2 
0.002 u 
0.014 

48 

0.0167 
0.052 

4.22 

78.9 
850 
1.25 

0.1 

0.18 
13.4 

0.05 u 
416.6 

7.6 
69 1.77 

Source of dots: Groundwater Report” (DOE 1990) 

boutliers and inconsistent MDLS are excluded. Nondetects are set equal to the MDLs and included in 
the calculation ofaverages and standard deviations. U = Not detected at the MDL 

In ug/L. 

4n umhos/cm. 

T D S  is calculated based on following assumptions: 
The mass contributed by radionuclides is negligible. 
Phosphorus is present as phosphate. 
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TABLE A-10 
GROUNDWATER QUALlTY 

ROSS BACKGROUND WELLS, GREAT M I A M I  AQUIFER' 
~ . -.- ~ . .  

Standard 

' CS-1 37 20 u - 20 u - 20 u 
Np237 1 u  - 1 u  - 1 u  
PU-238 1 u  - 1 u  

. PU-239/240 - 1 u  - 1 u  
Ra-226 0.0 1 u  - 1.1 
Ra-228 0.4 3 u  - 4.5 
RU-106 - 150 U - 150 u 
Sr-90 
Tc-99 
n-228 
n-230 
n-232 
Th-Totalc 

U-234 
u-235/236 
U-238 
U-TO@ 
Metals ( m a l  
Al 
As 
Ba 
cd 
ca 
cr 
cu 
Fe 
Pb 

Mg 

Hs" 
Mn 

5 u  
30 U 
1 .o 
1 .o 
1u 
13 U 
1 u  
1 u  
1u 
1 .o 

- 
0.106 
0.051 
0.005 

92.48 
0.021 
0.047 
0.028 
0.002 

26.00 
0.004 

0.21 

- 
0.2 

- 
0.189 
0.010 
0.001 
8.5 1 
0.003 

0.052 
0.039 
0.001 
5.43 

0.004 

0.04 

5 u  
30 U 
1 u  
1 u  
1 u  
13 U 
1u  
1 u  
1 u  

0.005 u 
70.2 

0.02 u 
0.01 u 
0.005 u 
0.002 u 

17 
0.001 u 
0.2 u 

- 5 u  
- 30 U 
- 1.2 
- 1.7 
- 1 u  
- 13 U 
- 1 u  

1 u  
- 1 u  
- 2.0 

- 
- 0.55 

- 0.073 
- 0.01 
- 110 

0.016 
- 0.4 

RTIOUSIU/WP110919S.TabkTabbAlO/4-93 A-54 169 
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TABLE A-10 
(Continued) 

0.02 
Ni 0.02 
K 2.62 

Se 

AI3 
Na 
General Chemistry 
Ammonia as N 
chloride 
conductanced 
Fluoride 

Nitrate as N 

Total Phosphorus 
Sulfate 

0.m u 

585.8 

0.25 
4.1 1 

0.05 ' 

47.05 

0.02 

0.00 

0.03 
- 

0.005 

3.960 

0.03 

12.20 

109.1 

0.66 

0.02 u 
0.02 u 
2.07 

0.002 u 
0.01 u 
9.41 

0.1 u 
7 

400 
0.18 

0.28 
0.05 U 
3.08 

Total organic halide 0.05 u 0.05 U 
Alkalinity as c a m 3  3 12.6 34.3 236.8 

7.1 - 6.64 PH 
Total dissolved soliM 544.25 45.30 347.44 

0.092 

0.024 

3.28 

0.002 u 
0.033 

26.7 

0.2 

49.5 

800 
0.365 

12.4 

0.065 
72 

0.05 u 
363.55 

7.7 

714.95 

'source of dam "Draft Grouudwater Report (DOE 1990) 

bOutlkrs and inconsistent MDLs are excluded. Nondetects are 
the calculation of averages and standard deviations. U = Not 

the MDLs and included in 
at the MDL shown. 

In u@. 

ms is calculated based on following assumptions: 
The mass contrihted by radionuclides is negligible. 
Phosphorus is present as phospbate. 

A-55 
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il) TABLE A-15 
BACKGROUND WATER QUALlTY DATA FOR SAMPLING POINT W1 

CTED BY THE OHIO ENVIRONMENTAL PROTECTION AGENCY 

.~ - __ ~ ~... 

Do m g n  6 7.3 10.7 9.08 1.27 

DH su 7 8 3  9.0 8.56 .227 

Residue 7 23 86 50.7 21.5 

NH3iNH4- 2 .060 .110 .085 .035 

Total Kjd 7 .60 120 .n 1 .206 

PhOS-Td 7 .20 .45 344 .084 

CY- m g n  7 .a5 .005 .005 .Ooo 

Tot HardDess m g n  7 2%, ,  356 332 21.9 

(xciuln mgR. 7 89.0 82.1 7.01 

Masllegimn m g h  7 33.0 30.9 2.19 

PslL 7 .2 .200 .Ooo 

chromium PslL 7 30 30 .Ooo 

coppa PglL 7 10 10 .Ooo 

IKio PslL 7 570 2520 1394 662 

Lead PslL 5 2 2.60 .54 

Ni&l Pg/L 7 40 40 .a 
zinc P g h  3 10 133 5.77 

phewls m g h  7 20 20 .Ooo 

A49 

. . . . . . . . 

184 
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0 PIEZOMETER INSTALLATION SHEET 

DRILLING FLUID (S  

PERFORATICIN TYPE: 

AVERAGE SIZE OF PERFCRATIONS INING METHOD F \u \~  

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES NO 
*AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  NO I3 
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State of Ohio 
DEPARTMENT OF NAT'JRAL RESOURCES 

Division of Geological  Survey 
Fountain Square 

Columbus, Ohio 43224 Phone (614) 4665344 

SECTION OF T O W N S H I  
TOWNSHIP OR LOT NUMEER 

47 

Capacity of pump Quality (clear. cloudy. taste. odor) 

I I 

I I I 

I iz 
0 I 

I I 
I 1 -s 

N 
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APPROXIMATE EXISTING 
GROUND S U R F A C E  

FERNALD 
RVFS 

I J O T E S :  
I . R I S E R  P I P E  I S  4 I N  

2.SCREEN I S  4 1 N  1.0 P I P E  C O N T I N U O U S  

I D  S C H E D U L E  - 5  
P I P E ,  T H R E A a E 3 . F t : S H  - J O I N T E D .  

SLOT S C R E E N  (0.010 IN S L O T  S I Z E ) .  

. - ..... 

....... ..... .......... 

.............. 

............. 
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DRILLING FLUID (SI USED: 

PIEZOMETER DESCRlPTl 

PERFORATION TYPE: 

SLOTS HOLES SCREEN 

ITEM 

TOP OF RISER PIPE 
~ ~ 

I GROUND SURFACE 

I BOTTOMOF PROTECTIVE PIPE 

j BOREHOLE FILL MATERIALS: 
GROUT /SLURRY 

BE NTON I T E 

SAND 

PERFORATED SECT1 ON 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

TYPE OF BIT FLAT HEAR 
CASING SIZE (S) USED: 

SIZE /O /A'. FROM 0 TC 14 FT. 
SIZE N k  FROM h l &  TC UPr 

RISER PIPE MATERIAL 316  - Y ~ P I / ~ ~ L E : S ~  (r"F €L 
RISER PIPE DIAMETERS: 

0.0. 3/8 i f i - - l .D .  / H .  
LENGTH OF PIPE SECTIONS 5 F T .  

E PIEZOMETER FLUSHED AFTER INSTALLATION? YES NO IB 
Y E S O  NO Pi 209 

D,lbv LJCLC , N C  VGLCLA\I NEEbEO 13tSUULE O F  
_ ( I ! f i L L C w  D i Z ? ' T H .  

TEST PERFORMED ON THE PIEZOMETER? 
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WELL LOG AND DRILLING REPORT 

State of Ohio 
DEPARTMENT O F  NATURAL RESOURCES 

65 S. Front St., Rm. 815 Phone (614) 469-2646 
Nom 421162 

NO CARBON PAPER 

NECESSARY- Division of Water 
SELF-TRANSCRIBING 

Columbus, Ohio 43215 

CTION DETAILS 

Capacity of pump 
Depth of pump se 

WELL LOG* I From To , 
Fonnations 

Sandstone, ehale, Ifmestone, 
gravel and clay 

BAILING OR PUMPING TEST 
(Specify one by circling) 

Test Rate ...-..,......,... 2 . r  G.P.M. Duration of tes ~-.-.~-......... hr 
Drawdo-t Data 1 / !&/ 71 

r U  

Static lewd-depth to water 3 7  L 
Q d t y  (clear, cloudy, tapte, odor) c d f l  

f 

- 

p r r m p l n a t a l l e d b y w  

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, SL Iateraectioes, Coualy roads, e tc  

*E additiopdl space is needed to complete well log, use next consecutive =-&red forx 
! 216 
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- MONITORING WELL - _. - 

2036 

...... 



I . ,  

Zapacity of pump 

Depth of pump settin 

WELL LOG* 

Formations 

naveL and clay 
Sandstone, shale, limestone, 1 From ' I To -- 

1 0 Feet I Ft 

BAILING OR PUMPING TEST 

Pumping Rate As- G.P.M. Duration of t e e  hrs. 

Drawdown 2 ft -Date 

itatic level-depth to w a t e r , L - r +  

Zuality (clear, cloudy, taste, odor).-, 
- .  - - _  

~ 

Pump installed by 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. +.-. . .  

L 

N. - 

w. I 0 E. 

*If additional space is needed to complete well log, use next consecutive numbered form. 

':. ' ' 2SS. . . . .  . . .. ;.. . .. . . 
_ .  

. .  
.: . .  

. :.. '.., :*;. .f: ' 
I :..*, . , ..,y .: . !; . . . . _ . .  

. . .  . . . .  _ .  . . . ._. . . . , .  
. '  . .. 

. .  . .. . .:... .. 
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DESCRIPTION 

. .  

....... 
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5 
ul 
Y) u 
ul 
3 - 

........ ......... ............. .......... ....... .... ............ : ........ . . . . . . .  ........ ......... ....... ......... 

......... ............... .......... 

.............. 

.......... .... ........ ........ ........ ........ ......... ......... 

. .  

(AGE 2 OF 3 -- 
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. .  

REMARKS 
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........ -1 
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VISUAL CLASSIFICATION OF SOILS 
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- 
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0 R"FS 

'ROJECT NUN 

3ORING NUMf 

iLEVAflOAt: 

iNGlNEERlGf 

MILLING ME' - - #ODs: 

DESCRIPTION 

222 
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REMARKS 
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APPROXIMATE EXISTING 
CROUNQ SURFACE 

a0 f T O M  O F  BORING 
uOTES 
I .RISER P I P €  IS +IN I D .  SCHEDULE . .  

PIPE, T H R E A 3 E 3 . F t Z S H  - J O I N T E D .  

SLOT SCREEN (0.01 0 IN. S L O T  S I Z E ) .  
2.SCREEN I S  +IN 1.0 ss PIPE C 3 N T l N U O U S  

3.LOWER EN0 OF S C R E E N  I S  CAPPED. MONITORING 
4. ELEVATION OF WATER L E V E L  
S. WATER L E V E L  READING ON 

223 

~ 

. . .. . 



PI EZOMETER DESCR I P 

PERFORATION TYPE: O.D. 4 ’h” 1.D. 

THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES NO V 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES N O W  224 
REMARKS 
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29 
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22 18" 

31 
7 
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DESCRIPTION 
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!5.3' 25.d 

REVIEWED BY Q 
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DESCRIPTION 
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55 s 
- 0  

56  - '7* 
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57 

5 8  - 
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- 30 

DESCRIPTION 
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'ROJECT N U N  

30RING N W l  

ELEVATION: 

E N G  IN E E R/GE 

Ye@ 

f6 b a  A J ~  1 F 1 3 ~  
CAT- - F','. .-\.'J- - . . . . .  T i l  3Y QA 

VISUAL CLASSIFICATION OF SOILS 
-- .. 1 

i& 
ER L O 2  I PROJECT NAME F M P t  A \ / F S  I I 
R: - 
- 
LOGIS 

e j & j  COORDINATES. -1 DATE r2\7 187 
DATE STARTED -12 I q 87 Date/Time - ._ GWL: Depth 

Depth Date/Time DATE COMPLETED \z\ q [Ql 

DESCRIPTION 

......... 

... ...... .... 

..... .... . .  ... ... ... .... ... .... ... .... .... ....... 

.: : : .... .... .,.. .... .... .... ... ... .... ... .... .... ... .... 

I P  
> 

3 0  
u t  
Z W -  
2s;:: 
;E 
a z C  

u - 

- 
- 
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77 

78 

79 

82 
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I -  

DESCRIPTION 
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0 
30RING NUJW 5 -  38n COORDINATES. k q \  

5CcP Datemime t GWL: Depth 

Depth Datemime 

E LEVATION: DATE STARTED: \zL\.( \87 
...... 

- 

DATE COMPLETED: \z\ 9 187 IN G IN E E R /GI 
IR ILLING ME - - I PAGE 7 OF ? 

REMARKS DESCRIPTION 

ib 

-- 

Ad 

........ ....... ........ ........ .......... ........... ....... :: ...... 

........ . . . . . .  ........ ........ 

................ ................ ........ ........ ...... ... ....... ....... ....... 
- .. ....... ....... ........ 

- 

91 

92 

s3 

94 

-- 

- - -  

...... ..... ...... ..... ..... . . .  .... . . .  . . .  ..... . .  

... . .  ... . .  ... . .  ... . .  . .  

. -  - 

- 
-- - 

97 

90 

99 

IO I 

. 

#-.  
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. 

DE SCR l PTl ON 

12" 

REMARKS 
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402- 11-86 
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FERNALD 
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60 Z 
a 

PROJECT NUMBER 

DESCRIPTION 

(PAGE Q OF 9 - 
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WE" LOC A N D  DRILLING RF'9RT 
state of Ohio 

641364 NO CARBON P A P E R  DEPARTMENT OF NATURAL RESOURCES 

4347  
Division of Water 
Fountain Square 

Columbus, Ohio 43224 
-_ NECESSARY - 

SELF-TRANSCRIBING 

Static Iewl (depth to water) 

Quality (clear. cloudy, taste, odor) Capacity of pnp 

0- of punp wing 

N 
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. . . . . . . 

236 



WEI'. LOC AND DRILLING REPORT 
\ 

State of Ohio 

619130 N O  CARBON P A P E R  DEPARTMENT OF NATURAL RESOURCES 
Division of Water 

SELF-TRANSCRIBING Columbus, Fountain Ohio Square 43224 5- p :  NECESSARY- 

4347 
COUNTY TOWNSHIP MOX64W SECTION OF TOWNSHIP 

- 

Static level (depth to water) 

Quality (clear. cl-. taste. odor) capacity of panp 

Depth of PIlnP setting 

Date of capletion Pump installed by 

WELL LOG* I SKETCH SHOWING LOCATlON 

Locate in reference to numbered 
state highways. street intersections. coitnty roads. etc. 

Formations: sandstone. shale. 
limestone. gravel. clav 

RICLING FIRM 

.If addi t iw l  space is needed 0 complete well log. uSe next COnSecutiM u ORlGlNAL COPY - ODNR, DlVlSiON OF WATER, FOUNTAIN SQ., COLS:,OHlO 43224 
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State of Ohio 

- Division of W.ater - _  - 

1562 W. First Avenue 
Columbru 12, Ohio 

Section of Township , ..% 

Type of pump ..., 
Capacity of pump. 

Depth of pump setting, 

Date of completion-,-. 

Formations 
Sandstone. shale. limestone, 

gravel and clav 
From To 

.& Firm 

Address 
/ 

- d Y / W  
Drawdown-ft Date -- 

ft. Static level-depth to water 

Quality (clear, cloudy, taste, odor) - - 
FL'L .y 

---e 

Pump installed by. .--- ...--- 
SKETCH SHOWING LOCATION . 

Locate in reference to numbered 
State Highways. St. Intersections. County roads, etc. 

h ? J yA fi,' 

r\ I 
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1 
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IPAGE 1 0 F . S  I 

I REMARKS 
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REVIEWED BY Q 

VISUAL CLASSIFICATION OF SOILS 
'ROJECT Nun 

3ORING NU&% 

iLEVATION: 

IN G IN E E R fGI 

IRILLING ME 

V Y >  

21.oj'~' 

! a 5  --g 
J 

- 

3 
b7 'r" 

s 5" 4 
c7 

9 
12 113" 

IS I 13f' 
7 

7 
lo l ib/ /  

IPAGE 3 OF C; 

DESCRIPTION REMARKS 
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CCYY 
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RVFS 
a VISUAL CLASSIFICATION OF SOILS 

'ROJECT NUMBER 

lORlNG N U M  

:NG IN E E R /GI 

$ 31 5 4- 3 3.0 

3b.6 I 

-1 

P 
5 
u) 

DESCR l PTl ON REMARKS 



DESCRIPTION I REMARKS 



VISUAL CLASSIFICATION OF SOILS 

lORlNG NUMI 

i LEVATION: 

i NGlNEE R / G f  D OAkLEd I Depth Sf. b S  Date/Tirnee/3//&7 /Y: 451 DATE COMPLETED. 8-31-87 

> 
a 

a 

DE SCRIPT ION 

245 



GROUNO SURFACE 
E L. 

. -  



DRILLING FLUID (s) USED: 

PIEZOMETER DESCRIPT 

PERFORATION TYPE: 

LENGTH OF PIPE SECTIONS / 0 t=T, 

I BOREHOLE FILL  MATERIALS: I I 1 
GROUT / S L U R R $ J ~ L E ~ A ~  
BENTONITE ?%[ 275 
SAND 
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FERNALD 
- RVFS 

, 

VISUAL CLASSIFICATION OF SOILS 
IPROJECTNUMBER: 3 PROJECT NAME: FcZ - 5 ~ 5  P i  (Cr. 

r*ci 

a 
2-6 tG-d>-ab COORDINATES: DATE: ~ 3 6  - IC, - ~6 

3 C - c  GWL: Depth Datc/lime DATE STARTED.  a - 1 \ -  
- 

: I-( ' -c ,rr . r i 'c l  Depth Datemime DATE COMPLETED: C ~ Q  - ,q 5~ 
- 

DESCR lPT l  ON 

/... 

... 

... 

.. \ . .  

-;L 

'. 
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46k4 FERNALD 
RI/FS 

PIEZOMETER I NSTALLATI 0 N SHEET 

...... . .  . . . . .  T)Or- . j 3 : ; ?  . . . . .  
.... ............... 

S r r 2 F e .  iap: c,.~, .  
..... ........ ....... ........ ....... ....... ...... 

W L . I h . l C  <-L-L 
....... B C i T T O ~  

TOP 3 . 0  

TOP 4 - 5 0  BOTTOM ~ G . L >  

TOP 50.0 BOTTOM .?i .q 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN 

AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA 

_- TCP BOTTOM 

.TOP BOTTOM 

TOP BOTTOM 

I RISER PIPE MATERIAL W \ U ~ ~ - < ,  c iG L 

RISER PIPE DIAMETERS: 

0 
PROTECTION SYSTEM 

I PROTECTIVE PIPE 0.0. 'c' 'I* I I 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL  MATERIALS : 
GROUT / s LU R R Y (J- - 4 
BENTON IT  E 

SAND C ~ O - Z : , )  
GRAVEL 

PERFORATED SECTION 
~~ 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

TOP 
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a VISUAL CLASSIFICATION OF SOILS 

4347 

D A T E  S T A R T E D  

3 

4 

a .  i L 
1 

- - 
L 

9 

a i I I  

DESCRIPTION R E M A R K S  

! 4 W b  . c 

....... . . . . . .  
~ - ::::..::..:. ........ ...... - f"" c.:;.: 4 2 c ?+I 
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DESCRIPTION 

FERNALD 
RI/FS 

0 VISUAL CLASSIFICATION OF SOILS 

- - 
4 
0 
m 
5 
v) 

VI u 
VI 
3 - 

\F 

:.:.:.:.:.:.:. . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . 
. ..... 
. . . . . . . 

............. . . . . . . . ...._. . . . . . . . .... . . ..... . . . . . . , . . . . . . . . . . . . . . ...... 
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P 

4347 

254 



4347 
FERNALD 

RVFS 
VISUAL CLASSIFICATION OF SOILS a 

a 

OESC AlPT ION 

... ......... 

- - 
d 

2 
5 
v) 
v) 
U 
v) 
3 - 

c . p - 

........ .............. 

................ 
........ ...... .............. :. ....... ........ ........ ...... ........ 

............... ........ ....... ....... ...... ........ ....... ....... .............. ................ . . . . .  

;P 

R E M A R K S  
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VISUAL CLASSIFICATION OF SOILS 

, 

R E  .HA R K 5 
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VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION R € M A  R K S  
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VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION 

... .... ... ... .... ... ... ... ... :.:.:. ..... . .  ... ... ... ... ... ... .... ... ... .... .... ... .... . .  ... ... ... ... ... ... ... ... ... ... . .  
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. .  ... ... ... .... 

R E M A R K S  
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FERNALD 

: rc 

VISUAL CLASSIFICATION OF SOILS 
PROJECT NAME C & c , \ d  ( 2 2  I 7:- 
COORDINATES. _ _  DATE CY -LC- e< 9L 

Fr GWL: OIpth Daterrime DATE STARTED =<=-2t -3:; 

v - ?-Lr5LLCL\L\ Depth Daterrime DATE COMPLETED ,=> - k ( r s  

DESCRIPTION 

... ... ... ... .... ... 
I 14 -22 

... . .  ... . .  ... ... ... ... ... ... ... ... ... ... .... ... . .  ... ... 

. .  ... ... 

. .  

... ... 

... . .  ... 
jc-c.C , C . . C L ; . ~ - T ? , : L ~ ~ ~ ~  < , = - ~ 4 j i ,  ;.:: ... ... ... 
i k ~ n ~ ~  G U k C &  =,-c- cr\.,~- r-7 

\--L 

e se. 

> n u  
E Z .  2:: 
U Z !  :! - 

1.T 

...... . . . .  ...... ...... ......... . . .  .... . . . .  ..... ..... ..... ...... 
. . . .  

....... ... ... ... . .  . .  ... ... ... 

4 c 

R E M A R K S  
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FERNALD 

e ' R"FS 
VISUAL CLASSIFICATION OF SOILS 

IGWL:  Depth Data/Timc I DATE STARTED T W .  

OF 14 1 

REMARKS 
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RVFS 
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> 
w -  
a 

Y 8 :  
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5 

...... DE SC R l P t l  ON 

- - 
d 

0 
T 
v) 

cn 
U 
v) a - 

;> 

z c  
................ ................ ................ 
.............. ........ ........ ....... ..... ....... ........ 

........ ........ .............. ...... ....... ........ ...... ....... ....... ....... ....... ........ 
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DE SC A IPT I ON 
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[OR I L L  IN G METHODS 
I 

t i  I 

D A T E  S T A R T E D  ~6 i \ - e a  b GT GWL: Depth OateRime 
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Y I -  

' 2  0 -  
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PIEZOMETER INSTALLATION SHEET 1::;; I I 1 VerlllCatan 

P 

RISER PIPE DIAMETERS: 

PERFORATION TYPE: 0.D. 4>/6 t~ - 1 ,  D. 4 a 

AVERAGE SIZE OF PERFCRATIONS 

OTECTION SYSTEM 

PROTECTIVE PIPE O.D. 

BOREHOLE F I L L  MATERIALS : 
GROUT / SLURRY C3-cd-Z 1 
BENTONITE 

SAND C * c  -Lo\ 

GRAVEL 

PERFORATED SECTION (\x.oF; 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
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ON DETAILS 

Capacity of pump - 

Depth of pump setting 

Date of completio 
~~~ 

WELL LOO* 

Formations 

gravel and clay 
Sandstone, shale, limestone, From T o  

F t  

I------ 

- 
BAILING OR PUMPING TEST 

Rrmping R a t c G . P . M .  Duration of tes 

D r a w d o a f t  Date 
- _  

static lepd-depth to water L' z ft 

zualiw (dear, cloudy, taste, odor) 

--- 
Pump installed by - 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St Intersections. County roads. etc. 

E. 

I -  

ras 5hA?w/ 6/3 
, 
dditioaal space is needed to co 

. . ^ . .  . .  

. .  

. .  . .  . .  . _ .  
. : ;?. ... ;' . .  
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THE MIAMI CONSERVANCY DISTRICT 
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r GROUNDWATER DATA 
SUBJECT 

CwECRLD OV 

Owner: A C D  o, ,a/d , L A P P  T i d # F e r Q  j , ~ .  . R 0 1 1 -  O M .  
AQUIFER CHARACTERISTICS: I 
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__  
Type of =re- gth of ncreen- -- Type of pump 

Capacity of pump --- 
Depth of pump setting 

Date of completion,- 

Formations 
Sandstone, shale, limestone, - gravel and day 

... 

~~ 

From 

0 Feet 

.- + 
.; I 

a c -. 
J 3' 

B A I L I N G  OR P U M P I N G  TEST 

Pumping rate ...-_-_ ,G.P.M. Duration of t e s t  ...... hrs. 

kawdo- --.--.. f t  Date ...-,__.....____._,.._.._____ 
._ - - .  - 

k a p  installed by ............................................... ......... 

S K E T C H  S H O W I N G  L O C A T I O N  

Locat: in reference to numbered 
State Highways, St. Intersections, County roads. etc. 



434’7 

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

- -MO-NITORI-NG - WELL 
2383 

.... 

a 

. . . . . . . . 



t 1 31rr I 3 



4347 

, RIfFS 

(0 ' VlSUAL CLASSIFICATION OF SOILS 

I 

- 
I 
I 
- 

. ,  289 



. 
I 

3 0 3  

- ... 

I 

4347 

VlSUAL ClASSJFICATlON OF SOILS 

- 
i 

i 

. -  

I 

2 : 
? 
e - 
P 

P 

.:.:.:.... ..... . . . .  ..... .... ..... ..... ..... ..... ..... ..... ..... 

ru\ ..... ..... .... ..... . .  ..... .... ..... ..... . . .  .... ..... 

- 

.... 



4347  

VISUAL CLASSIFICATION OF SOILS '. 

- ... 

I 

......... 

- 
VI 

>:.;.: .... ... . . .  .... .... ... .... ... .... .... 

iu 
.... .... . . .  .... .... .... 
.... ... .... .... ... 

- 
............. - 

291 . .  



4347 / :. 

t 



.-' .. , 

TYPE OF BIT (4&-wme/< 
CASING SIZE (S) USED : 

I 

- DRILLING METHOD C / 3 & E  TOOL 
DRILLING FLUID (s) USED: 

4347 

TOP 33.0 
TOP M A  

FERNALD 

PIEZOMETER INSTALLATION SHEET 

BOTTOM 5),0 TOP BOTTOM 

BOTTOM rV/A TOP BOTTOM 

FIELD ENG./GEO. fl.gW4&Oa) 
CHECKED BY E. I 

DATE OF INSTALLATION + I f -  90 

DATE q - 1 2  - 9 0  
DATE 9- 19-10 - 

- _ _  - 

I RISER PROTECTIVE PIPE LEN I PROTECTIVE PIPE O.D. 

ITEM 

TOP OF RISER PIPE 

I GROUND SURFACE 

BOTTOM Of- PROTECTIVE PIPE 

BOREHOLE FILL  MATERIALS 1 

GROUT /SLURRY 

BENTON I TE 

SAND 

GRAVEL L J O W ~ -  w sea 

I GWL AFTER INSTALLATION 

DISTANCE ABOVE /BE-LOW I E L  E VAT ION 
GROUND SURFACE (Pr, ) 0 

. . .  .. 
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FLU10 l dz0  FRCIM 0- TO GCow 

PIEZOMETER DESCRI 

PERFORATI@N TYPE: 

AVERAGE SIZE OF PERFCRATIOhS OlNlNG METHOD 

GROUT /SLURRY 

AS THE PIEZOM€TER FLUSHED AFTER INSTALLATION? 
AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 
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3 o A y  COORDINATES: @, DATE q-lS-87 
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ELEVATION: 

iNGINEER/GI  
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1 eo' 

SI' 
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b3 * 

3023cl D ,  
t n ,  - GWL: Depth (,I. 5'  Date/Tide C?-ZO/Oqco 

COORDINATES 

b,\nrr;nq Depth Date/Time 
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. .  ... ... 
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... dense, A r k  qray, 
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DATE COMPLETED: I o - 3 - t 7  

OF I \  c, I PAGE 

- 

- 

....... .... ...... . . . .  ...... 
. . . . .  ....... ... ... ......... . . .  ...... ...... 

.... .... ...... ..:.. .... ... . .  .... ... - 

- 

- 
9 

REMARKS 

....... 



I I 

REMARKS 

FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 

1 

\35q 



FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 

i LEVATION: 

: N G IN E E R /GI 

)RILLING ME 
1 

- ' 0 7 i  \OB' 

13' 

b 
7 

I4 

6 
\O 
I\ 

if 

0 E SCR l PT l  ON REMARKS 

. 



& 

0 VISUAL CLASSIFICATION OF SOILS 4347 

R h  
d#?, 

FERNALD 
RVFS 

'ROJECT NUMBER: 

lORlNG NUMl 

..... ...... ..... . . .  . . .  . . .  -::. I 

DESCRIPTION 

, IPAGE 4 OF \ t  

- 

................ .............. ........ ....... . . . . .  . . . . .  ...... . . . .  . .  ....... ...... ....... 

..... ... ..... ..... ..... ..... .... ... ..... ...... 
.......... .... .... 
- 

- 

REMARKS 

C\aZS) 



I 

FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS g 
ER 602 I PROJECT NAME. FT? PC fi\ / FS 

I 

FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS g 
ER 602 I PROJECT NAME. FT? PC fi\ / FS IROJECT Nun 

IORING NUM 

LEVATION: 

N G  IN E E RIG1 

)RILLING ME 

e- v ) >  

I35' 

DATE COMPLETED: o - 3 - k 7 

REMARKS DE SCRIPT ION 

0 
- 

(1050) 

\ e w e \  .. 

3 1.2 



FERNALD 
RVFS 

0 VISUAL CLASSIFICATION OF SOILS 7 

4 

1 

PROJECT NU1 

BORING NUN 

ELEVATION: 

ENGINE E R /G 

'*"I 

E R .  

- 
LOGIS 

DE SCR lP  1 ION 

. . . . . . . . . .  

I 

31.3 1 



I 

. i j .. 
I 
: I  

- 

I 

gkA ; 
4: 

A P P R O X I M A T E  E X 1  STING 
G R O U N O  S U R F A C E  

1 

I 



_ _  - 
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RISER PIPE DIAMETERS: 
PERFORATION TYPE: 
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5 c L  J ROTECTION SYSTEM 
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DATE OF INSTALLC\TION 

DRILLING FLUID (S 

OLLIMETER OF PERFOR 
PERFORATION TYPE : 

AVERAGE SIZE OF PERF#RATlON JNG METHOD v\d- Sei*+ Tkdd 
SLOTS D HOLES 0 SCREEN NGTH OF PIPE SECTIONS 10' 4 
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PROJECT NUMBER &@z,j- 3 
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Date/lime DATE STARTED 511 .?' 
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MATE E X ~ S T I N G  
S U R F A C E  
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PIEZOMETER INSTALLATION SHEET 
DATE ?/&a - 

. P R O J E C T  NAME per-/d /t+ 5 FIELD ENGJGEO. r-%/hldn 
PRCJECT NC. hnC -3- 2 CHECKED BY DATE n 

- 
DATE OF INSTALLATION 

CASING SIZE (SI USED: 
FROM 0 TO 

PIEZOMETER DESCRI 

GROUT/SLURRY 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 

Y E S O  33s S A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 
MARKS 
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ORIGINAL WELL LOG AND DRILLING REPORT . .  
State of Ohio 4347  - 

512160 DEPARTMENT OF NATURAL RESOURCES 
Division of Water 
Fountain Square 

NO C A R B O N  P A P E R  

N E C E S S A R Y  - 
S E L F - T R A N S C R I B I N G  

_---. --. 

Columbus, Ohio 43224 '5 I -  I -  .. -. ; /-- 
S E C T I O N  OF T O W N S H I P  3 3  T O W N S H I P  

Length of screen 

Capacity of pump 

Depth of pump setting 

Quality (clear, cloudy, taste, odor) 

WELL LOG' I SKETCH SHOWING LOCATION 

stat1 From To Formations: sandstone, shale, 
I imestone, gravel, clay , 

I I 

I . a  : , I . -  

. .  

Locate in reference to numbered 
tikhways, street intersections, county roeds. etc. 

.If additional space is needed to complete well log, use next consecutive numbered form. - 
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Columbus, Ohio 43224 
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NO CARBON PAPER 0 SEL F-t RANSCRI 81 N G 
' NECESSARY- 

634852 ____.--. _ _  .- 
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Orawicwn A tt Date d! Q C  

Static level (depth to water) 2 ' I  '; 
Quality (clear. cloudv. taste. odor) C I P O C I t y  of Dump 

000th of pump retting 

Date of completion Pump installed by 
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Static level-dep th to waterxff.z-: ....... kh!/k?k.f. 
Pump installed by ............... .......................................... 
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See reverse side for instructions 
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FOOTNOTES FOR TABLES C-1 THROUGH C-10 

the radionuclide was analyzed for but not detected The 
ws the qualifier. The LLD is based on the 95 percent internal 

used to Quantify a l l  radionucli&s. Total uranium and 
total thorim are presented in units of pg/L. 

(4) Data Quality Objective 0) level for lides was EPA Level 5. 

s not agree within +/- 20 percent of the 
calculated uranium mass as 

detection limit (CRQL). 

gualifier is not 
applied to analytical results w reqrured 

D The radionuclide was analyzed for but not detected. The reported sample quantitation limit 
(SQL) exceeds the CRQL and professional judgement must be exercised in the use of this 
data depending on the media that was sampled and 

E The calculated U-235/236 ratio is outside the range of entenricbment. The 
U-235/236 ratio fOr naturally Occurring Uraamm is 0. 
analytical d t s  that are ten (10) times CRQL. 

F The calcplated U-234/U-238 activity ratio is less 
and U-236 isotopes are genedally m equilibrium m soil ma9ices. This qualifier is not 
applied to analytical results that are less than ten (10) times the CRQL. 

On the basis of laboratory quality control results, the reported value 
an estimate. 

The matrix spike percent recovery is not within the control limits of 

J 

M 

n n  - The analysis needs all  requirements of the indicated analytical support level (AS€,), in this 
case ASL v. 

. . .  . .  . .  
. . .  
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Table C-1. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 

Sample - - -  

ID Constituent 

3751 PU-238 
3981 PU-238 
3255 PU-238 
3398 PU-238 
3695 PU-238 
3888 PU-238 
3136 PU-238 
3860 !PU-238 
3 106 PU-2391240 
3376 PU-2391240 

Lab ~ 

Qual. 
(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
t r a t i o n 

20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 

(3 1 
p c a  
p c f i  
p c i n  
p c a  
p c a  
p c a  
pein 
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c i n  
pCiL 
p c a  
p c a  
p c a  
pein 
p c a  
p c a  
p c a  

p c a  
p c a  
pCi/L 
p c a  
p c a  
p c i n  
p c i n  
p c i n  
p c a  
p c a  
p c a  

- DQO 

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Valid 
qualifier 

( 5 )  
J 

409 195WernaldV3G W c- 1 4.14 
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a 

a 

a 

1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1065 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 

Table C-1. Validated Radiological Data for Background Groundwater 

3218 
3219 
3572 
3778 
3964 
3188 
3 189 
375 1 
3981 
3255 
3398 
3695 
3888 
3136 
3860 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3 964 
3 188 
3189 
375 1 
3981 
3255 
3695 
3888 
3860 
3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 

Monitoring Wells in the Glacial Overburden 
FEMP 

Fernald, Ohio 

. .  .. - 
Constituent 

(1) 
PU-2391240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-2391240 

PU-2391240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-23 91240 
PU-23 91240 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 

5.2 
3.4 
4.5 
3 
3 
3 

.. Units 

(3 1 
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
p c i n  

. . . . . . . 
p c i n  
p c i n  
p c f i  
p c l n  
p c i n  
p c z  
pcx 
p c i n  
p c i n  
p c i n  
p c i n  

D W -  

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. Valid 
qualifier 

( 5 )  
J 
J - 
- 
- 
J - 
- 
- 
J 

J 
J 
J 

J 

- 

409 195FernaldBGW c-2 
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a 

a 

a 

1059 
1059 
1059 
1059 
1060 
1060 
1060 
1065 
1060 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 

Table C-1. Validated Radiological Data for Background Groundwater 

3189 
3562 
375 1 
3981 
3255 
3398 
3695 
3860 
3888 
3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3961 
3188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3136 
3860 
3 106 
3376 
3657 
3847 
66420 
3218 
3219 
3572 
3778 
3964 

409 195WernaldV3GW 

Monitoring Wells in the Glacial Overburden 
FEMP 

Fernald, Ohio 

Constituent 
(1) 

RA-228 
FA-228 
RA-228 
FA-228 
RA-228 

SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 

. Lab. 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

- Concen- . 
tration 

3 
3 
3 
3 
3 
3 
3 
3 
3 

3.1 
150 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

c-3 

..units_ 

(3) 
pein 
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
pCi/L 
pCi/L 
pCi/L 
pCi/L 
p c i n  
p c i n  

pein 
p c i n  
pein 
pein 
pein 
pein 
pein 
p c i n  
p c i n  

pCi/L 

p c i n  
pci/L 
p c i n  
pein 
p c i n  
p c i n  
pein 
p c i n  
pein 
pein 
p c i n  

.~ DQO . 

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

-Valid - 

qualifier 
( 5 )  
J 
J 
J 
J 

J 
- 
- 
- 
- 
J 
J 
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a 
- 

a 

a 

1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1060 
1065 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1040 

Table C-1. Validated Radiological Data for Background Groundwater 

3562 
375 1 
3981 
3255 
3398 
3695 

66832 
3 136 
3860 
66834 
3 106 
3376 
3657 
3847 
66420 
3218 
3219 
3572 
3778 
3964 
3188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 
3888 

66832 
3136 
3860 

66834 
3 106 

66420 
3218 

Monitoring Wells in the Glacial Overburden 
FEMP 

Fernald, Ohio 

TC-99 
TC-99 
TC-99 
TC-99 
TC-99 . . . . . . . . . . . . . rc- 
rc- 
rc- 
rc- 
rc- 
rc- 
rc-99 
W-228 
W-228 
W-228 
W-228 
W-228 
lX-228 
lX-228 
W-228 
W-228 
I'H-228 , 

W-228 
l"H-228 
l"H-228 
l"H-228 
l"H-228 
rH-228 
rH-228 
rH-228 
EI-228 
EI-228 
W-228 
W-228 
EI-228 
EI-230 
EI-230 
EI-230 
M-230 
W-230 
M-230 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.2 
1.04 

.~ Units 

(3) 
p c l n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
p c i n  
p c i n  
pci/L 
pCi/L 
pein 
p c i n  
p c i n  
pein 
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  

D W  

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

409 195WernaldBGW C-4 417 
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Table C-1. Validated Radiological Data for Background Groundwater 

1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1060 
1065 
1065 
1065 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1040 
1040 

3778 
3964 
3188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 

66832 
3136 
3860 

66834 
3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3 964 
3 188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 
3 136 
3860 
3376 
3657 
3847 
3572 
3778 

Monitoring Wells in the Glacial Overburden 
FEMP 

Fernald, Ohio 

-. . - -  
donsti tuent 

(1) 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 

TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
Ill-232 
TH-232 
I'H-232 
I'H-232 
I'H-232 
lX-232 
I'H-232 
I'H-232 
I'H-232 
I'H-232 
El-232 
I'H-232 
IX-232 
W-232 
I'H-TOTAL 
lX-TOTAL 
IX-TOTAL 
M-TOTAL 
I'H-TOTAL 

Lab 
Qd. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
C 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.2 
3 
2 
3 
3 
2 

_Units. 

(3) 
pcI/L 
pci/L 
pci/L 
pci/L 
pein 
pci/L 
pCi/L 
pci/L 
pci/L 
pci/L 
pci/L 
pCiL 
pci/L 
pCiL 
pci/L 
pci/L 
pci/L 
pci/L 
pci/L 
pci/L 
pci/L 
pci/L 
pci/L 
pci/L 

pein 
p c i n  
pci/L 
pci/L 
pci/L 
pein 
u f l  
u f l  
UglL 
ugn 
ugn 

DQO 

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

409 195FernaldV3GW c-5 
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..b - 

Qual. 
(2) . 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

Table C-1. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

3847 
66420 
3218 
3219 
3572 
3778 
3964 
3188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 

66832 
3136 
3860 

a 

a 

U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 

1059 
1059 
1060 
1060 
1060 
1065 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1065 
1060 
1065 

U-23 51236 
U-23 51236 
U-2351236 
U-23 51236 
U-2351236 

~::;::;: 
U-2351236 
U-23 51236 

1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 

66834 U-234 
66832 U-235 + 66834 U-235 
3 106 
3376 
3657 
3847 

66420 
3218 
3219 
3572 
3778 

.- Concen:- 
tration 

6 
3 
2 
7 
7 
2 
3 
11 
1 

1.7 
1 
1 

1.9 
1 

1 
1 

1.9 
1 
1 
1 
1 
1 

1.06 
1 .  
1 

 units ~. - 

(3 1 
u g n  
u g n  
ugn 
u g n  
u g n  
ugn 
u g n  
ug/L 

p c f i  
p c f i  
p c i n  
p c f i  
p c f i  
p c i n  
p c f i  
p c i n  
p c f i  
p c f i  
p c f i  
p c i n  
p c f i  
p c i n  
p c f i  
p c f i  

p c i n  
p c f i  
p c f i  
p c i n  
p c f i  
p c i n  
p c i n  
p c f i  
p c f i  
pci/L 
p c i n  

-.DQC- 

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- Valid--- 
qualifier 

(5) 
D 
J 

JD 
J 
J 
J 
D 
J 
J 
J 

- 

- 
- 
- 
- 
- 
- 
- 
- 
J 

J 
J 
J 
J 
- 
- 
- 

409 195\Femald\BGW C 6  
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1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1065 
1024 
1024 
1024 
1024 
1040 
1040 
1040 

Table C-1. Validated Radiological Data for Background Groundwater 

3 189 
3562 
3751 
3981 
3255 
3398 
3695 
3888 
3 136 
3 860 
3 106 
3376 
3657 
3847 

66420 
3218 
3219 
3572 
3778 
3 964 
3 188 
3189 
3 562 
375 1 
3981 
3255 
3398 
3695 
66832 
3136 
3860 

66834 
3376 
3657 
3847 

66420 
32 18 
3219 
3572 

Monitoring Wells io the Glacial Overburden 
FEMP 

Fernald. Ohio 

Constituent 
(1) 

U-2 3 512 3 6 
U-23 51236 
U-23 51236 
U-23 51236 
U-2351236 

U-23 51236 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
3-TOTAL 
3-TOTAL 

. Lab 
Qd. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen:. 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.07 
2 
1 
1 
4 
1 
1 

0.1 

Units 

(3 ) 
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c i n  
p c i n  
p c a  
p c a  
p c a  
pCi/L 
p c i n  
p c a  
p c a  
p c a  
p c i n  
p c a  
p c i n  
p c a  
p c a  
p c a  
p c a  
p c a  . . . . . . . 

p c a  
p c a  
p c a  
p c a  
u g n  
ugn 
ugn 
ugn 
ugn 
ugn 
ug/L 

DQO 

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. Valid .- 
qualifier 

( 5 )  

- 
J 

J 

J 
J 
J 

- 
- 

- 
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1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1065 

Table C-1. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

3188 U-TOTAL 
3189 U-TOTAL 
3562 U-TOTAL 
375 1 
3981 
3255 
3398 
3695 

66832 
3 136 
3860 

66834 

U-T 
U-T 
U-T 
U-T 
U-T 
U-T 
U-TOTAL 
U-TOTAL 
U-TOTAL 

Lab 
Qd. 

(2) 
< 
< 
< 
< 

< 

< 
< 
< 

Concen- 
tration 

0.1 
0.1 

1 
1 

0.8 
0.9 

1 
2 
1 
1 
1 
1 
2 

5.33 

DQO - 

(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. .. 
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0 

0 

4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2 104 
2104 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3975 
3184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 

409 195FernaldU3GW 

FEMP 
Fernald, Ohio 

- -  

Constituent 
(1) 

CS-137 
CS-137 
CS-137 
NP-237 
NP-237 

NP-2 3 7 
NP-2 3 7 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
UP-237 
NP-237 
NP-237 
NP-237 
VI‘-237 
“-237 
UP-237 

, 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

c- 9 

Concen- 
tration 

20 
20 
20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.1 
1 

0.6 
1 
1 
1 
1 
1 
1 

Units 
(3) 

p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
pcin 
p c i n  
pcdL 
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c l n  
p c i n  
p c i n  
p c i n  
p c i n  

.... 
pcin 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pcin 
p c i n  
p c i n  
p c i L  
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Valid .. 

qualifier 
( 5 )  
J 

J 
- 

- .- 

422 
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Table (2-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2 104 
2104 
2104 
2104 
2123 
2 123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 

3975 
4083 
3 184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3 156 
3565 
3771 
3 984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 

FEMP 
Fernald, Ohio 

- .  

constituent 
(1) 

NP-237 
NP-2 3 7 
NP-2 3 7 
NP-2 3 7 
PU-2 3 8 .. . 

PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-2 3 8 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

. Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.6 
1 
1 
1 
1 

UNtS 
(3 1 

p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i L  
p c i n  
p c i n  
pcilL 
p c i n  
pein 
p c i L  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i L  
p c i n  

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
pcin 
p c i n  
pein 
p c f i  
p c i n  

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

j 5  

5 
5 
5 
5 
5 
5 
5 
5 
5 

. .Valid . 

qualifier 
(5) 

- 
- 
J 
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4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2 104 
2104 
2 104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3975 
4083 
3184 
3185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
4081 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3 984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 

FEMP 
Fernald, Ohio 

Constituent 
(1) 

PU-238 
PU-238 
PU-238 
PU-238 
PU-23 91240 

PU-2391240 
PU-2391240 . 
PU-23 91240 
PU-2391240 
PU-23 91240 
PU-23 91240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240. 
PU-23 91240 
PU-23 91240 
PU-2391240 
PU-23 9/240 
PU-23 91240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

.Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.6 
1 
1 
1 
1 

Units 
(3) 

p c f i  
p c i n  
p c a  
p c i n  
p c f i  
p c i n  
p c i n  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c a  
p c i n  
p c i n  
p c i n  
p c f i  

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c f i  
p c i n  
p c i n  

DW 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 
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4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2 104 
2104 
2 104 
2104 
2 104 
2 104 
2123 
2123 
2123 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
2036 
2036 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3975 
4083 
3 184 
3185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3790 
3985 
4081 
3 146 
3498 
3744 
3 970 
4235 
4269 
3565 
3771 
3984 
3126 
3392 
3548 
368 1 
3878 
4245 
8263 
3789 
3974 
4082 
3474 
3788 
3975 
4083 
3 184 
3185 

FEMP 
Fernald, Ohio 

Constituent 
(1) 

PU-2391240 
PU-2391240 
PU-2391240 
PU-239/240 
FA-226 

..... . 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-228 
RA-228 

- Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
C 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 

Units 
(3 1 

p c i n  
p c i n  
p c i n  
pcin 
p c i n  
p c i n  
p c i n  

p c i n  
p c f i  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
pci/L 
p c i n  
pein 
p c f i  
p c i n  
p c f i  
p c i n  
pci/L 
p c i n  

pCiL 

p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- Valid 
qualifier 

( 5 )  - 
- 
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4269 
3975 
3184 
3185 
3564 
3770 

2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2104 
2 104 
2104 
2104 
2 104 
2123 
2 123 
2123 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
2096 
2104 
4096 
2036 
2036 
2036 
2036 

RU-106 
RU- 106 
SR-90 
SR-90 
SR-90 
SR-90 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
............ ............. ........ Fernald, Ohio .......... ................ .................... ................... ................... ................ 

.......... ..... ........... 
. . . . . . . . .  ................. ........... . . . . . . .  

3983 
3265 
3573 
3779 
3965 
3790 
3985 
4081 
4234 
3 146 
3498 
3744 
3970 
4269 
3565 
3771 
3984 
3 126 
3392 
3548 
368 1 
3878 
4245 
8263 
3789 
3974 
4082 
4257 
3474 
3788 
3975 

RA-228 
RA-228 
RA-228 
RA-228 ............. 

RA-228 
RA-228 
RA-228 . 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3.1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

150 
150 
150 

5 
5 
5 
5 

- 

Units 
(3 1 

p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

..... 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 

Valid 
qualifier 

( 5 )  

J - 

J 
J 

J 
J 
J 
J 

- 

- 
- 
J 
J - 
- 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 

- 

- 
- 
J 
J 

........ 
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. . 

2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2 104 
2104 
2 104 
2 104 
2123 
2123 
2123 
2123 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3 970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
3 126 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3 974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3 184 
3185 
3564 
3770 

FEMP 
Fernald, Ohio 

- ~ -- 

Constituent 

SR-90 
SR-90 
SR-90 
SR-90 
SR-90 

. .. . 

SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
TC-99 
TC-99 
TC-99 
TC-99 

- Lab- 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

- Concen- 
tration 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

30 
30 
30 
30 

- 

Units 
(3) 

pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
pein 
pein 
pein 
p c i n  
pein 
p c i n  
p c i n  
p c i n  
pein 
pein 
p c i n  
pein 

.... 
pein 
p c i n  
p c i n  
pein 
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

.- - 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

409 195WernaldU3GW C- 14 477 
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4/29/93 

a 

a 

a 

2057 
2057 
2057 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3573 
3779 
3965 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4296 
3126 
3392 
3548 
368 1 
3878 
4245 
8263 
3789 
3974 
4082 
4257 
3474 
3788 
3975 
4083 
3184 
3185 
3564 
3770 
3983 
3265 

FEMP 
Fernald, Ohio 

- - . .. 

Constituent 
(1) 

TC-99 
TC-99 
TC-99 
TC-99 
TC-99 . . . . . . . . . . . . . . . . . 

TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
EI-228 
W-228 
m-228 
I'H-228 
m-228 
I'H-228 

- Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
C 

< 
< 
< 
< 
< 

Concen- 
tration 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
30 
30 
30 
30 
30 

34.3 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

Units 
(3) 

p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  

.... 
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c a  
pCiL 
p c a  
p c f i  
pci/L 
p c f i  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Valid. 
qualifier 

(5) 
J 

J 

J 
J 

- 

- 

J 
J 
J 

J 
JD 
J 
J 

- 

- 
- 
J 
JD 
- 
- 
J 

J 

J 
J 

- 

- 
- 
J 

- 

409 195WernaldU3GW C- 15 



4347 
4/29/93 

a 
- -  

a 

a 

2057 
2096 
2096 
2096 
2096 
2096 
2 104 
2 104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3 984 
4189 
4296 
3126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3184 
3 185 
3 564 
3770 

409 195\Fernald\BGW 

FEMP 
Fernald, Ohio 

- 

Constituent 
(1) 

TH-228 
TH-228 
TH-228 
TH-228 
TH-228 

TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
-111-228 

TH-230 
11-1-230 
1-1-1-230 
TH-230 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

C- 16 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.52 
1 
1 

1.8 
1 

1.2 
1 

0.6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-. 

Units 
(3) 

p c i n  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  

p c i n  
p c i n  
p c i n  
p c i L  
p c i n  
p c i n  
pcin 
p c i n  
p c i L  
p c i n  
p c i n  

- 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



4347 
4/29/93 

a 
- 

a 

a 

2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2 104 
2104 
2 104 
2104 
2 104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3 974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3184 
3 185 

409 195\Fernald\BGW 

FEMP 
Fernald, Ohio 

TH-230 
TH-230 
TH-230 
TH-230 
111-230 

IN-230 
I1.I-230 
IN-230 
I1.I-230 
I1.I-230 
I'H-230 
I'H-230 
I'H-230 
I'H-230 
m-230 
W-230 
I'H-230 
M-230 
W-230 
W-230 
W-230 
M-230 
M-230 
l"H-230 
l"H-230 
l"H-230 
l"H-230 
[?.I-230 
[?.I-230 
[?.I-230 
[?.I-230 
[?.I-230 
M-232 
M-232 

. Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

C- 17 

.Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.1 
1 
1 
1 
1 

3.44 
1.4 
1 

2.1 
1 
1 

1.2 
0.6 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3 1 

p c f i  
p c f i  
p c f i  
p c f i  
p c i n  
p c f i  
p c i n  
p c i n  
p c f i  
p c f i  
p c i n  
p c i n  
p c f i  
p c i L  
p c f i  
p c f i  

p c f i  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  

pCiL 

p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c i n  
p c f i  
p c f i  
p c i n  
p c i n  
p c f i  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

430 



4347 
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Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 

2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2 104 
2 104 
2 104 
2104 
2 104 
2123 
2123 
2123 
2 123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 

Fernald, Ohio 

3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3 974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 

TH-232 
TH-2 3 2 
TH-232 
TH-232 

TH-232 
TH-2 3 2 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-23 2 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 

409 195WernaldBG W 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

c- 18 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.8 
1 
1 
1 

0.6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.. - 

UNtS 
(3 1 

p c i n  
p c i n  
p c f i  
p c f i  
p c i n  
pcin 
p c i n  
p c i L  
pCiL 
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c f i  
p c i n  
p c f i  
pCiL 
p c i n  

. p c i n  . . . . . . . . . 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c f i  
p c i n  
p c i n  
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



4347 
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Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 

2036 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2 104 
2 104 
2 104 
2 104 
2 104 
2123 
2123 
2 123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2036 

Fernald, 

3983 
3573 
3779 
3965 
3586 
3790 

- 3985 
408 1 
4234 
3498 
3744 
3970 
4235 
4269 
3565 
3771 
3984 
4189 
4296 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3 974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 

TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 

TH-TOTAL . . . . . . . . 

TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TK-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 

3 184 U-234 
3185 U-234 
3564 U-234 
3770 U-234 
3983 U-234 

Ohio 

Lab 
Qual. 

(2) 
C 

C 

< 
C 

C 

C 

< 
< 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

< 
< 
C 

C 

C 

< 

Concen- 
tration 

3 
3 
5 
2 
2 
10 
6 
3 
2 
6 

2.8 
3 
3 
6 

1.9 
5.6 
2 
2 
7 

3.1 
2.5 
2 
17 
3 
8 

6.14 
2 
2 
2 
5 

1.7 
3 
3 
2 
2 
2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 

DQO 
(4) 

5 
5 

409 195FeddU3GW c- 19 
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2057 
2057 
2096 
2096 
2096 
2096 
2096 
2 104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2 123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
1096 
1096 
1096 
1096 
!036 
!036 
!036 
!036 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3 970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3584 
3788 
3975 
4083 
3184 
3 185 
3564 
3770 

- 

Constituent 
(1) 

U-234 
U-234 
U-234 
U-234 
U-234 

U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-23 51236 
U-2351236 
U-2351236 
U-2351236 

F E W  
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

4.2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3 1 

p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c l n  
p c i n  
p c i n  
p c i n  
p c l n  
p c i n  
pCiL 
p c i n  
p c i n  
pci/L 
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  

.... 
p c i L  
p c i L  
pci/L 
p c i n  
p c f i  
p c i n  
p c i n  
pci/L 
p c i n  
p c i L  
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 .  
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Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2 104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 

3573 
3779 
3965 
3586 
3790 
3 985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3584 
3788 
3975 
4083 
3184 
3 185 
3564 

4091 95WernaldWGW 

FEMP 
Fernald, Ohio 

~ .. 

Constituent 
(1) 

U-2351236 
U-23 51236 
U-2 3 5/23 6 
U-2351236 
U-2 3 5/23 6 

U-2 3 5/23 6 
U-23 51236 
U-2351236 
U-23 51236 
U-23 51236 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-23 51236 
U-2 3 51236 
U-23 51236 
U-23 5/23 6 
U-2351236 
U-23 51236 
U-2351236 
U-2351236 
U-23 51236 
U-2351236 
U-23 51236 
U-23 51236 
U-2351236 
U-23 51236 
U-2351236 
U-2351236 
U-23 51236 
3-238 
J-238 
J-238 

. Lab. 
Qual. 

(2) 
C 

C 

C 

C 

C 

C 

< 
C 

C 

< 
C 

C 

C 

C 

C 

C 

< 
< 
C 

< 
< 
C 

C 

C 

C 

< 
C 

< 
< 
C 

< 
C 

C 

C 

C 

c- 21 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3 1 

p c i n  
pci/L 
p c i n  
p c i n  
p c i n  
p c i n  
p c a  
p c i n  
pcI/L 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
pci/L 
p c i n  
p C i 5  
pCi5  

pci/L 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
pci/L 

DQQ 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

434 



4347 
4/29/93 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2 104 
2104 
2123 
2123 
2123 
2 123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
2036 
2036 

3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3146 
3498 
3744 
3 970 
4235 
4269 
3156 
3565 
3771 
3 984 
4189 
4296 
3 126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3584 
3788 
3975 
4083 
3184 
3185 

FEMP 
Fernald, Ohio 

- .. . 

Constituent 
(1) 

U-238 
U-238 
U-238 
U-238 
U-238 

U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-TOTAL 
U-TOTAL 

Lab. 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.9 
1 
1 
1 
1 
1 

1.8 
1 
1 
1 
1 
1 

. .  

Units 
(3 1 

pci/L 
pci/L 
p c i n  
p c i n  
pein 
pein 
pein 
pci/L 
pci/L 
pci/L 
pci/L 
pein 
pci/L 
pCi/L 
pCi/L 
pCi/L 
pci/L 
pci/L 
p c i n  
pci/L 
p c i n  
p c i n  
pci/L 
pein 

p c i n  
p c i n  
pein 
p c i n  
pCiL 
p c i n  
pein 
pein 
pein 
ug/L 
ug/L 

- 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. . -  
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a 
. .. 

a 

a 

2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2 104 
2104 
2104 
2104 
2 104 
2123 
2123 
2123 
2123 
2384 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 

Table C-2. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3498 
3744 
3970 
4235 
4269 
3 156 
3565 
3771 
3984 
4189 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 

FEMP 
Fernald, Ohio 

consltuent- 
(1) 

U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 

U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 

- Lab 
Qual. 

(2) 

< 
< 

< 

< 

< 

< 
C 

< 
< 

< 

< 

Concen- 
tration 

0.3 
0.3 
1 
1 

0.3 
0.1 
0.2 

1 
1 

0.4 
1.4 
1 

0.3 
0.4 
0.4 
2 

1.5 
1 

0.4 
0.3 

1 
1.11 

1 
1 
1 
1 

1.54 
1 
1 

0.7 
0.8 

1 
0.5 
2 

0.7 
0.5 
0.8 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Sample 
€D Constituent 

~ (1) 
ICs-137 
NP-237 

3440 NP-237 
3700 NP-237 
3887 NP-237 
3 147 
3497 
3743 
3969 
3575 
3781 
3967 
4045 NP-237 
3124 NP-237 
3443 NP-237 
3710 NP-237 
3894 NP-237 
4190 NP-237 
4294 NP-237 
3377 NP-237 
3658 NP-237 
3842 NP-237 
3090 NP-237 
3397 NP-237 
3694 NP-237 
3886 NP-237 
4345 NP-237 
4382 
3091 
3440 
3700 
3887 
3147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4045 

NP-237 

PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-2 3 8 
PU-238 
PU-238 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 

1.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

~. . .  

UNtS 
(3 1 

p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
pCiL 
p c f i  
p c l n  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c i L  
p c a  
p c a  

p c a  
p c a  
p c a  
p c i L  
p c i L  
p c a  
p c a  
pci/L 
pCiL 
p c a  
p c a  

. .. 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 
- 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- Valid 
qualifier 

( 5 )  
J 
J 

. J  - 
- 
J - 
- 
J 

J 
J 
J 
J 
J 

J 

J 
J 
J 

J 
J 

D 
J 
J 

- 

- 
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,2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3043 
3043 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

409 195\Fernald\BGW 

3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
3090 
3397 
3694 
3 886 
4345 
4382 
3091 
3440 
3700 
3887 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4045 
3 124 
3443 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
3090 
3397 

Constituent 
(1) 

PU-238 
PU-238 
PU-238 
PU-2 3 8 
PU-238 

PU-238 
PU-238 
PU-238 . 
PU-238 
PU-238 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-239/240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-23 91240 
PU-2391240 
PU-23 91240 
PU-239/240 
PU-2391240 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
C 

< 
< 
< 
< 
< 
C 

< 
C 

< 
C 

C 

< 
< 
< 
< 
< 
< 
C 

C 

< 
C 

C 

< 
C 

< 
C 

< 
< 
< 
C 

C 

C- 25 

. .  Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3 1 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
pci/L 
pci/L 
pci/L 
pci/L 
p c f i  
pci/L 
pci/L 
p c i n  
p c i n  
pci/L 
pci/L 
p c i n  
pci/L 
p c i n  
pein 
p c i n  

p c i n  
p c i n  
pci/L 
p c i n  
p c i n  
pci/L 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Valid 
qualifier 

( 5 )  
J 

J 
J 

J 
J 
J 
J 

- 

- 

- 
J 
J 

J 
J 

- 

- 
- 
J - 

J - 
- 
- 
- 
J 

- 
J 

J 
J 

- 

J 

* 

-~ 

4 38 



a 

a 

a 

401 1 
401 1 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
2043 
2043 
2043 
2050 
2050 
2050 
2056 
2056 
2066 
2066 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

4345 
4382 
3091 
3700 
3887 
3 147 
3497 
3743 
3969 
3575 
3781 
3967 
4045 
3 124 
3443 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
3090 
3397 
3694 
3886 

66439 
3091 
3700 
3887 
3 147 
3497 
3743 
3575 
3781 
3 124 
3443 

409 195FernaldBGW 

FEMP 
Fernald, Ohio 

_ _ _  - -- 

Constituent 

PU-2391240 
PU-2391240 
PU-2391240 
PU-23 91240 
RA-226 

RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-228 
RA-228 
FA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 

< 
< 

< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

C- 26 

Concen- 
tration 

1 
1 
1 
1 

1.4 
1 
1 

1.8 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.1 
1 
1 
1 
1 

1.7 
8.5 
1.2 
1 
1 
3 

4.8 
3 
3 
3 
3 
3 
3 
3 
3 

~ 

Units 
(3 1 

p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c a  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c a  . ... 

p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  

- -  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

409 195WernaldBGW 

4190 
4294 
3096 
3377 
3658 
3842 
7246 
3090 
3397 
3694 
3886 
4345 
309 1 
3440 
3700 
3887 
3 147 
3497 
3 743 
3 969 
3 159 
3575 
3781 
3967 
4045 
3 124 
3443 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
3090 
3397 
3694 

. .  

Constituent 
(1) 

RA-228 
R4-228 
RA-228 
RA-228 
RA-228 

RA-228 
RA-228 
RU- 106 . 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 
SR-90 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
C 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

C- 27 

Concen- 
tration 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3.8 
3.2 
150 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Units 
(3 ) 

p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c i L  
p c i L  

p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
p c a  
pCiL 
p c a  
p c a  

.~ 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 

Valid 
qualifier 

( 5 )  

J 
J 
J 
J 

J 
J 

J 

J 
J 

- 

- 

- 
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401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2066 
2383 
3024 
3024 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
3043 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

409195Wernaldb3GW 

4382 
3091 
3440 
3 700 
3887 

66438 
66542 
66547 
66682 
3 147 
3497 
3 969 

66846 
3 159 
3575 
3781 
3967 
4045 
3124 
3443 
3710 
3894 

66436 
66686 
4294 
3096 
3377 
3658 
3842 
7246 

66460 
66734 
3090 
3397 
3694 
3886 

66439 
66543 
66684 

FEMP 
Fernald, Ohio 

- 

Constituent 
(1) 

SR-90 
SR-90 
SR-90 
TC-99 
TC-99 

TC-99 
TC-99 
TC-99 . 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
TC-99 
rc-99 

rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
TC-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 

TC-99 
TC-99 

rc-99 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

C- 28 

Concen- 
tration 

5 
5 
5 

30 
30 
30 
30 
30 
36 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

.. . 

UNtS 
(3) 

p c i n  
pein 
pein 
pein 
pein 
pein 
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  

p c i n  

p c i n  
p c i n  
pein 
p c i n  
p c i n  
pCi5  
p c i n  
p c i n  
p c i n  

pCi5  

pCi5  

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
pci/L 
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

4 4 1  



4347 
4/29/93 

2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
3043 
401 1 
401 1 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

3091 
3440 
3700 
3887 

66438 
66542 
66547 
66682 
3147 
3497 
3743 
3969 

66846 
3159 
3575 
3781 
3967 
4045 
3 124 
3443 
3710 
3894 

66436 
66686 
4190 
4294 
3096 
3377 
3658 
3842 

66460 
3090 
3397 
3694 
3886 

66439 
66543 
66684 
4345 
4382 

-~ .~ 

Constituent 
(1) 

TC-99 
TH-228 
TH-228 
TH-228 
TH-228 

TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TU-228 
TU-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
T'H-228 
T'H-228 
T'H-228 
EI-228 
T'H-228 
EI-228 
IN-228 
EI-228 
EI-228 
IN-228 
EI-228 

FEMP 
Fernald, Ohio 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

< 

< 
< 

< 
< 
< 
< 
< 

< 
C 

< 
< 
< 

Concen- 
tration 

1 
1 
1 

2.9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.99 
1 

1.57 
1 
1 
1 
1 
1 
1 
1 
1 

1.6 
1 
1 
1 
1 

30 

1 

Units 
(3 1 

p c i n  
pein 
pein 
pein 
p c i n  
pein 
pein 
pein 
pcl/L 
pein 
pCi/L 
pci/L 
pein 
pci/L 
pein 
p c i n  
p c i n  
pci/L 
p c i n  
pci/L 

p c i n  
pein 

p C i 5  

pci/L 
pein 
p c i n  
pein 
pein 
p c i n  
p c i n  
p c i n  
pein 
pci/L 
p c i n  
pci/L 
pci/L 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

409 195WernaldlBGW C- 29 4 4 2 
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2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
3043 
401 1 
401 1 
2043 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

409 195lFernaldBGW 

3700 
3887 

66438 
66542 
66547 
66682 
3 147 
3497 
3743 
3 969 

66846 
3159 
3575 
3781 
3967 
4045 
3 124 
3443 
3710 
3894 

66436 
66686 
4190 
4294 
3096 
3377 
3658 
3842 

66460 
3090 
3397 
3694 

66439 
66543 
66684 
4345 
4382 
3091 

3886 

Constituent 
(1) 

TH-230 
TH-230 
TH-230 
TH-230 
TH-230 

TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
T'H-230 
TH-230 
T'H-230 
T'H-230 
TH-230 
TH-230 
I'H-230 
I'H-230 
I'H-230 
I'H-230 
l"H-230 
l"H-230 
IN-230 
l"H-230 
l"H-230 
IN-230 
IN-232 

FEMP 
Fernald, Ohio 

Lab 
Qd. 

(2) 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

C- 30 

Concen- 
tration 

1 
1 
1 

2.5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.79 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3) 

p c a  
p c f i  
p c a  
p c a  
p c f i  
p c a  
p c f i  
p c a  
p c a  
p c a  
p c a  
p c a  
p c f i  
p c a  
p c a  
p c a  
p c f i  
p c a  
p c f i  
p c f i  
p c a  
p c a  
p c a  
p c a  . . . . . . . 

j p c a  
: p c f i  

p c f i  
p c f i  
pCi/L 
p c f i  
p c f i  
p c f i  
p c f i  
p c a  
p c a  
p c a  
p c a  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

4 4 3  
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a 

a 

a 

2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
4011 
2043 
2043 
2043 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2066 
2066 
2066 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

409 195\Fernald\BGW 

3887 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3 967 
4045 
3 124 
3443 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
3090 
3397 
3694 
3886 
4345 
4382 
3440 
3700 
3887 
3497 
3743 
3969 
3575 
378 1 
3967 
4045 
3443 
3710 
3894 

._ .. 

Constituent 

TH-2 3 2 
TH-232 
TH-232 
TH-232 
TH-232 

TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-232 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
I'H-TOTAL 
I'H-TOTAL 
I'H-TOTAL 
lX-TOTAL 
I'H-TOTAL 
I'H-TOTAL 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

C- 31 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
10 
3 
4 
5 
2 
3 
6 
7 
3 
4 
7 

Units 
(3) 

p c f i  
p c f i  
p c f i  
pci/L 
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c i n  
p c f i  
p c f i  
p c f i  
p c f i  
pci/L 
p c f i  
p c f i  
p c f i  . . . . . . . . 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
U g n  
ugn 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. .  

~ 

4 4 4  
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Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

3024 
3024 
3024 
3043 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 

3377 
3658 
3842 
3397 
3694 
3886 
4345 
4382 
3091 
3440 
3700 
3887 

66438 
66542 
66547 
66682 
3 147 
3497 
3743 
3969 

66846 
3 159 
3575 
3781 
4045 
3 124 
3443 
3710 
3894 

66436 
66686 
4190 
4294 
3096 
3377 
3658 
3842 
7246 

66460 

~ - - -  Constituent - 

(1) 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 

U-2 3 4 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 

FEMP 
Fernald, Ohio 

. Lab 
Qual. 

(2) 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

Concen- 
tration 

1.4 
2.47 

4 
3 
2 
5 
3 
8 

1.9 
3 
1 
1 
1 

1.3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.89 
1.2 
3.2 
1.3 
1 
1 
1 
1 

Units 
(3) 
ug/L 
ug/L 
ug/L 
U g n  
ug/L 
ug/L 
ug/L 
ug/L 
wL 
ug/L 

p c a  
p c a  
p c a  
p c a  
p c a  
p c a  

p c a  
p c a  
p c i n  
p c a  
p c a  
p c a  
p c i n  

pCi5  

p c a  
pCi5  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i 5  
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Valid 
qualifier 

(5) - 
- 
J 
J 

J 

D 
J 

- 

409 195\Fernald\BGW C- 32 445 
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3043 
3043 
3043 
3043 
3043 
3043 
401 1 
2050 
2066 
3024 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

3397 
3694 
3886 

6643 9 
66543 
66684 
4382 
66846 
66686 
66734 
3091 
3440 
3700 
3887 

66438 
66542 
66547 
66682 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
4045 
3 124 
3443 
3710 
3894 

66436 
4190 
4294 
3096 
3377 
3658 
3842 
1246 

66460 

409 195WernaldWGW 

Constituent 

U-234 
U-234 
U-234 

U-235 
U-2351236 
U-2351236 
U-2351236 
U-23 51236 
U-2351236 
U-23 51236 
U-2351236 
U-2 3 5/23 6 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-23 51236 
U-23 51236 
U-2351236 
U-2 3 512 3 6 
U-23 51236 
U-23 51236 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-2351236 
U-23 51236 
U-2351236 
U-23 5/23 6 

FEMP 
Fernald, Ohio 

Lab. 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

c- 33 

. Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 

2.43 

1 
1 
1 

1.3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

Units 
(3) 

p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pCiL 
pCiL 
p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

... 
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
p c i n  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

-Valid 
qualifier 

( 5 )  - 
- 
J - 

- 

J 

4 4 6  
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3043 
3043 
3043 
3043 
3043 
401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 
3024 
3043 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

3694 
3886 

66439 
66543 
66684 
4382 
3091 
3440 
3700 
3887 

66438 
66542 
66547 
66682 
3 147 
3497 
3743 
3 969 

66846 
3 159 
3575 
3781 
4045 
3124 
3443 
3710 
3894 

66436 
66686 
4190 
4294 
3096 
3377 
3658 
3842 
7246 

66460 
66734 
3090 

. -  

Constituent 
(1) 

U-2351236 
U-2351236 
U-23 51236 
U-23 51236 
U-23 5/23 6 

U-238 
U-238 
U-238 . 
U-238 
U-238 
U-2 3 8 
U-238 
U-238 
U-238 
U-238 
U-238 
U-2 3 8 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-2 3 8 
U-238 
U-238 
3-238 
J-2 3 8 
J-238 
J-238 
J-238 
J-238 
3238 
J-238 
J-238 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 

1.3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

4.4 
1 
1 
1 
1 
1 
1 
1 

.. 

Units 
(3) 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

p c i n  
p c i n  
p c i n  
pCiL 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  

pCiL 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 

D W  
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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3043 
3043 
3043 
3043 
401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 

Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

3886 
66439 
66543 
66684 
4382 
3091 
3440 
3700 
3887 

66438 
66542 
66547 
66682 
3147 
3497 
3743 
3969 

66846 
3159 
3575 
3781 
3967 
4045 
3443 
3710 
3894 

66436 
66686 
4190 
4294 
3377 
3658 
3842 

66460 
66734 
3090 
3397 
3694 
3886 

409 195FernaldBGW 

..- ~ . . 

Constituent 
(1) 

U-2 3 8 
U-2 3 8 
U-2 3 8 
U-238 
U-238 

U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
2-TOTAL 
J-TOTAL 
J-TOTAL 
J-TOTAL 
J-TOTAL 
J-TOTAL 
J-TOTAL 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

c- 35 

Concen- 
tration 

1 
1 
1 
1 
1 
1 

2.09 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.1 
1 

0.8 
1 
1 

0.1 
1 

2.7 
1 
1 
1 

0.4 
1 
3 

3.13 
2.92 

1 
1 
1 
1 
1 
1 
1 
1 

D W  
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 
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Table C-3. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

. -  

. .  

.... 

. . . . . . . , 
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a 

a 

a 

Table C 3 .  Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

,2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2122 
2 122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 

3 187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3571 
3776 
3962 
3 504 
3749 
3979 
3 190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3186 
3187 
3505 
3750 
3980 
3591 

. ~~ 

Constituent 

CS-137 
NP-237 
NP-237 
NP-237 
NP-237 .... 

NP-237 
NP-237 
NP-237 
NP-237 
NP-2 3 7 
NP-237 
NP-237 
NP-2 3 7 
NP-237 
NP-237 
NP-237 
I"-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
NP-237 
PU-238 
PU-238 
PU-2 3 8 
PU-238 
PU-238 
PU-238 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

Units 
(3 1 

pein 
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c l n  
pein 
pein 
pClL 
p c l n  
pci/L 
pein 
pein 
pein 
pein 
p c i n  
p c i n  
p c i n  
p c i n  
pein 
pein 

pein 
pein 
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c x  
pein 
p c i n  
p c i n  

- 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

-Valid- - 
qualifier 

( 5 )  
J 
- 
- 
J 
J 
J 
J - 
- 
- 
- 
J 
J 
J 
J 
J - 

J 
J 
J 
- 
- 
- 

- 
- 
J 

J 

J 
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Table C 3 .  Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

.2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 

3 990 
4087 
3158 
3571 
3776 
3962 
3 157 
3504 
3749 
3979 
3190 
3191 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3186 
3 187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 

PU-238 
PU-23 8 
PU-238 
PU-238 

PU-23 8 
PU-238 
PU-238 
PU-238 
PU-23 8 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-2 3 8 
PU-23 91240 
PU-23 91240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 
PU-2391240 

Lab 
Qual. 

(2) 
C 

C 

C 

C 

< 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

< 
< 
C 

< 
C 

C 

C 

C 

C 

C 

C 

C 

< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- .  

Units 
(3) 

p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
pein. 
pCiL 
pCiL 
p c i n  
p c i n  
pCiL 
p c i n  
p c i n  
pCiL 
p c i n  
pCiL 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

p c i n  
pein 
p c i n  
pci/L 
p c i n  

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

pCiL 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
c 

- 
- 

DQC 
(4) 
5 

-I 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 
- 
J 
J 
J 

J 
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2 122 
2122 
2122 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2122 
2122 
2122 
3063 
3063 
3063 

Table C-4. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

3504 
3749 
3979 
3 190 
3 191 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
376 1 
3978 
3186 
3 187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3571 
3776 
3962 
3504 
3749 
3979 
3190 
3191 
3495 

.. . .  

Constituent 
(1) 

PU-2391240 
PU-2391240 
PU-23 91240 
PU-239/240 
PU-23 9/240 

PU-2391240 
PU-239/240 
PU-2391240. 
PU-23 91240 
PU-23 91240 
PU-2391240 
PU-23 91240 
PU-2 3 91240 
PU-23 91240 
PU-239/240 
PU-23 9/240 
PU-23 91240 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 
RA-226 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

.Concen- . 

tration 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

~. .. 

Units 
(3) 

pCdL 
pci/L 
pein 
pci/L 
p c f i  
pci/L 
pci/L 
pCiL 
pcdL 
p c i n  
pci/L 
pci/L 
pCi/L 
p c i n  
pci/L 
p c i L  
pCiL 
p c i n  
p c i n  
p c i L  
pci/L 
pCiL 
pci/L 

pci/L 
pci/L 
p c i n  
pci/L 
pcilL 
pci/L 
pci/L 
pci/L 
pci/L 
pcilL 
pCiL 

DQo 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 
Valid 

qualifier 
( 5 )  
J 

J 
J 

- 

- 
J - 
J 

J 

J 

J 
- 

- 
J - 
- 
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Table C 3 .  Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 

3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3761 
3978 
3 186 
3187 
3505 
3750 
3980 
3591 
3796 
3 990 
4087 
3571 
3776 
3962 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3589 
3795 
3989 
4088 
3237 
3238 
3496 

- 

Constituent- 
(1) 

RA-226 
RA-226 
RA-226 
RA-226 
RA-226 

RA-226 
RA-226 
RA-226 
RA-226 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
XA-228 
XA-228 
&A-228 
XA-228 
XA-228 
tiA-228 

FEMP 
Fernald, Ohio 

Lab 
QUal. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3 
3 

. 3  
3 
3 
3 
3 
3 
3 

3.1 
5.5 
3 
3 
3 
3 
3 
3 
3 
3 
3 

~ 

. .  

Units 
(3 1 

pein 
p c i n  
pein 
p c i n  
p c i n  
pein 
p c i n  
pciiL 
pCiL 
pein 
pein 
pci/L 
pein 
pein 
pcl/L 
p c i n  
p c i n  
pein 
p c i n  
p c i n  
pein 
p c i n  
p c i n  

. . . . . . . 
p c i n  
pein 
p c i n  
pci/L 
pci/L 
pein 
p c i n  
p c i n  
pein 
p c i n  
pein 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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Table C-4. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
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Table C 3 .  Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 

3978 
3186 
3 187 
3505 
3750 
3980 
3591 
3796 
3 990 
4087 
3158 
3571 
3776 
3962 
3 157 
3 504 
3749 
3979 
3190 
3191 
3495 
3741 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3 186 
3 187 

. 

Constituent 
(1) 

SR-90 
SR-90 
SR-90 
TC-99 
TC-99 

. . . . . . . . . 
rc-99 
TC-99 
rc-99 . 
rc-99 
TC-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
rc-99 
Ill-228 
W-228 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

5 
5 
5 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
1 
1 

.~ 

Units 
(3) 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pCiL 
p c i n  
p c i n  
p c i n  
pCi/L 
p c i n  
p c i n  

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c a  

DQC 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 - 

Valid 
qualifier 

( 5 )  
J - 
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a 

a 

a 

Table C-4. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 

3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3 186 
3187 
3505 
3750 
3980 
3591 
3796 

FEMP 
Fernald, Ohio 

Constituent 
(1) 

TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
. .  

TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
TH-228 
~ ~ - 2 2 8  
TH-228 
TH-228 
TH-228 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 
TH-230 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen-- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1.4 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3) 

p c i n  
p c i n  
pein 
p e i n  
pci/L 
p e a  
p c i n  
p c i n  
pCiL 
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
p c a  
p c a  
p c a  
p c a  
pcin 
p c a  
p c a  
p c a  

p c i n  
p c a  
p c a  
p c i n  
pci/L 
p c i n  
p c a  
p e a  
p c a  
pC& 
pC& 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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a 
... - 

a 

a 

2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 

Table C-4. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Grcat Miami Aquifer 

FEMP 
Fernald, Ohio 

-Lab 
Qual. 

(2) 
C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

< 
< 
C 

C 

C 

C 

C 

C 

C 

< 
C 

C 

C 

< 
C 

~ Concen- 
tration 

1 
1 

1.7 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1.3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3 1 

p c i L  
p c i L  
p c i L  
p c i L  
p c i L  
p c i L  
pCiL 
p C i 5  
p C i 5  
pCi5  
p C i 5  
pCiL 
pCiL 
p c i L  
p C i 5  
pci/L 
p C i 5  
p c f i  
p c i L  
p c l n  
p c i L  
p c i L  
pClL 
pCiL 

pCiL 
p C i 5  
pCiL 
p c i L  
pCiL 
p c a  
p c f i  
p c a  
p c a  
p c a  
p c a  

. _ _ _  _. 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 
J 

J 
- 

. . . . . . . 
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3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3 966 
3589 
3795 

4088 

3496 
3742 
3977 

3240 
3517 
3761 

3989 

3237 
3238 

3239 

3978 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3571 
3776 
3962 
3504 
3749 
3979 
3495 
3741 
3966 
3589 

Table C-4. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 

TH-232 
TH-232 
TH-232 

TH-232 

11-1-232 

TH-232 
TU-232 
TU-232 

TH-232 
TH-232 
TH-232 

TH-232 

TH-232 
TH-232 

TH-232 

TH-232 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 
TH-TOTAL 

,2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 

2121 2121 I 
2122 
2122 
2122 
3063 
3063 
3063 
3098 

Fernald, Ohio 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

' -Concen- : tration 

, 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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. .. 

a 

Table C 3 .  Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

,3098 
3099 
3099 
3099 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2 122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 

3099 
3099 
3099 
3099 
3 100 

3099 1 

4088 
3496 
3742 
3977 
3517 
3761 
3978 
3186 
3 187 
3505 
3750 
3 980 
3591 
3796 
3990 
4087 
3158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 

TH-TOTAL 
TH-TOTAL 
TH-TOTAL 

U-234 
U-234 
U-234 
U-231 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

5 
3 
6 
3 
5 
5 
2 
3 
5 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3) 

u s n  
U g n  
ug/L 
ug/L 
u s n  
u s n  
u g n  
ug/L 
ug/L 

p c f i  
p c f i  
pCiL 
pCiL 
p c f i  
p c f i  
p c f i  

p c f i  
pein 
p c i n  
p c i n  
p c f i  
p c f i  

pCiL 

. . . . . . . . 
p c f i  
p c f i  
pCiL 
p c f i  
p c i n  
p c f i  
p c f i  
p e i n  
pci/L 
p c i n  
pCiL 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

Valid 
qualifier 

( 5 )  

JD 
- 
- 
J 
J 
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Table C-4. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

,3100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 

3761 IU-234 
:!I:: (U-234 

U-2351236 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087' 
3 158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3 190 
3191 
3495 
3741 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 

U-2351236 
U-2 3 51236 
U-23 51236 
U-2351236 
U-23 51236 
U-23 51236 
U-23 51236 
U-2351236 
U-23 51236 
U-2351236 
U-23 51236 
U-23 51236 
U-23 51236 
U-2 3 512 3 6 
U-2351236 
U-2351236 
U-23 51236 
U-2351236 
U-2351236 
U-23 51236 
U-23 51236 
U-2351236 
U-239236 
U-2351236 
U-2351236 
U-23 51236 
U-23 51236 

FEMP 
Fernald, Ohio 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
C 

< 
< 
C 

C 

< 
< 
< 
< 

Concen- 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3) 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pCiL 
p c i n  
p c i n  
pCiL 
pCiL 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  

. . . . . . . . 
p c i n  
p c i n  
p c i n  
p c i n  
pCiL 
p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
p c i n  

Dgo 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

- 

- 

Valid 
qualifier 

( 5 )  

J 
- 
- 
- 
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Table C-4. Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

,2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2 122 
2122 
2 122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3100 
3 100 
3 100 
3100 
3100 
2026 
2026 
2026 
2026 
2026 
2098 

3750 
3980 
3591 
3796 
3990 
4087 
3158 
3571 
3776 
3962 
3157 
3 504 
3749 
3979 
3190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3 742 
3977 
3239 
3240 
3517 
3761 
3978 
3 186 
3 187 
3505 
3750 
3 980 
3591 

.~ 

Constituent 
(1) 

U-238 
U-238 
U-238 
U-238 
U-238 

U-238 
U-2 3 8 
U-238 . 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-2 3 8 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 
U-TOTAL 

FEMP 
Fernald, Ohio 

Lab _ _  
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen: 
tration 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.3 
1 
1 
2 

Units 
(3) 

p c a  
p c a  
p c f i  
p c a  
p c a  
p c a  
p c a  
pcdL 
p c a  
pC& 

p c a  
p c l n  
pC& 

pCiL 

pCiL 
pCiL 
pCiL 
pCiL 
pCiL 
p c a  
p c a  
p c a  
p c a  
p c a  

. . . . . . . . 
p c a  
p c a  
p c a  
p c a  
p c a  
ugn 
u g n  
u& 
u g n  
u g n  
ug/L 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 

Table C 3 .  Validated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

4087 U-TOTAL 
3158 U-TOTAL 
3571 U-TOTAL 

. . . . . . . . . 
3776 
3962 
3157 
3504 
3749 
3979 
3190 U-TOTAL 
3191 U-TOTAL 
3495 U-TOTAL 
3741 U-TOTAL 
3966 U-TOTAL 
3795 U-TOTAL 
3989 U-TOTAL 
4088 U-TOTAL 
3237 U-TOTAL 
3238 U-TOTAL 
3496 U-TOTAL 
3742 U-TOTAL 
3977 U-TOTAL 
3239 U-TOTAL 
3240 U-TOTAL 
3517 U-TOTAL 
3761 U-TOTAL 
3978 U-TOTAL 

Lab 
Qual. 

(2) 

< 

< 

< 
< 

< 

< 
< 
< 

Concen-.. 
[ration 

1.8 
1.5 
3 
1 

0.9 
0.6 

1 
2 

0.3 
0.4 
0.2 
1 
1 

0.4 

0.5 
0.6 

1 
1 
1 

0.5 
0.6 
1.1 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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Table C-5. Validated Radiological Data for Background 
Surface Water in the Great Miami River 

w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 
w-1 

FEMP 
Fernald, Ohio 

NP-237 
NP-237 1055 I F I 

1055 U NP-237 < 
1092 F NP-237 < 
1092 U NP-237 < 
1104 
1178 
1035 
1055 
1055 
1092 
1092 
1104 I 
1178 
1035 
1055 
1055 
1092 
1092 
1104 
1178 

1055 
1055 
1092 
1092 
1104 

1055 
1055 
1092 
1092 
1104 

F RA-226 
U RA-226 
F RA-226 
U RA-226 

RA-226 

F FA-228 
U RA-228 
F RA-228 
U RA-228 

RA-228 

1035 I IRA-226 < 
< 
< 
< 
< 
< 

1178 U RA-226 < 
1035 RA-228 < 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

1178 U RA-228 
1035 SR-90 
1055 
1055 
1092 
1092 
1104 

F SR-90 
U SR-90 
F SR-90 
U SR-90 

SR-90 

Concen- ~ 

tration 
- _ _  
Units 

(3) 
p c f i  
pci/L 
p c f i  
p c f i  
p c f i  
pci/L 

p c f i  
pci/L 
pCiL 
pci/L 
p c f i  

1 
1 
1 
1 

: 1  

pci/L 
p c f i  

pciiL 
p c i n  

pCiL 

P C f i  
p c f i  
p c f i  
p c f i  
pcfi 
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Table C-5. Validated Radiological Data for Background 
Surface Water in the Great Miami River 

FEMP 
Fernald, Ohio 

w-1 1055 
w-1 1055 
w-1 1092 
w-1 1092 
w- 1 1104 
w-1 1178 
w-1 1035 
.W-l 1055 
w-1 1055 
w-1 1092 
w-1 1092 
w-1 1104 
w-1 1178 
w-1 1035 
w-1 1055 
w-1 1055 
w-1 1092 
w- 1 1092 
w-1 1104 
w-1 1178 
w-1 1035 
w-1 1055 
w-1 1055 
w-1 1092 
w-1 1092 
w-1 1104 

I w-1 1178 
w-1 1035 
w-1 1055 
w-1 1055 
w-1 1092 

Filtered - . . . Lab- 
Unfiltered Constituent Qual. 

F TC-99 
U TC-99 
F TC-99 
U TC-99 

< 
< 
< 
< 

t 
TH-232 < 
TH-232 < 
TH-232 < 
TH-232 < 
TH-232 < 
TH-232 11 U-234 

~U-234 
U-234 
U-234 
U-234 

U U-234 < 
U-23 51236 C 

F U-2351236 < 
U U-2351236 < 
F U-23 51236 < 
U U-2351236 < 

U-2351236 < 

Concen- 
tration 

30 
30 
30 
30 
30 
30 
30 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 .$ 

1 %  
1 .;.. 
1 $3 
1 2  
1 %  

1.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

... 

... 
I. .. 

... ... ... 
..... ... ... 

... ... 

... 

- .  

Units 
(3) 

pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

p c i n  
p c i n  
pCdL 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pci/L 
p c i n  
pCiL 

pCi5  

. .  

: p c i n  
; p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
pCiL 
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Table C-5. Validated Radiological Data for Background 

FEMP 
Feroald, Ohio 

Surface Water in the Great Miami River 

409 195WernaldV3GW C- 52 
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a 
.. - 

a 

a 

,1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1065 
1065 
1060 
1060 
1060 
1060 

Table C-6. RejectedfNonvalidated Radiological Data for Background Groundwater 

1059 
1059 
1059 
1024 
1059 
1060 
1065 
1060 
1065 
1060 
1060 
1024 
1024 
1024 
1024 
1040 
1040 
1040 

3657 
3847 
3218 
3219 
3572 
3778 
3 964 
3 188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 
3136 
3860 
3001 
3045 
3001 
3045 
3562 
3 562 
3562 
3 106 
3562 
3398 
3136 
3888 
3136 
3001 
3045 
3 106 
3376 
3657 
3847 
3218 
3219 
3572 

Monitoring Wells in the Glacial Overburden 
FEMP 

Fernald, Ohio 

. .  . -  

Constituent 
(1) 

CS-137 
CS-137 
CS-137 
CS-137 
CS-137 

CS-137 
CS-137 
CS-137. 
CS-137 

GROSS ALPHA 
GROSS BETA 
GROSS BETA 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-226 
RA-226 
RA-226 
RA-228 
RA-228 
Radium 
Radium 
RU- 106 
RU- 106 
RU-106 
RU- 106 
RU-106 
RU- 106 
RU- 106 

Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
1 
1 

4 
24 
1 

. . . . . . . . . . . 

3.2 
3 
1 
1 

150 
150 
150 
150 
150 
150 
150 

Units 
(3) 

p c i n  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c f i  
p c f i  
p c i n  
pCdL 
p c i L  
p c i L  
p c i n  
p c i n  
p c f i  
p c f i  
p c i n  
p c i n  
p c i n  
p c i n  
p c i L  
p c i n  
p c i L  
pci/L 
pcdL 
pci/L 
p c i n  
pCiL 
p c i n  
pCiL 
p c i L  
pCi.5 
pCiL 
p c i n  
p c f i  
p c f i  
p c f i  
p c f i  
p c i L  

- 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
3 
3 
3 
5 
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1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1065 
1065 
1024 
1060 
1024 

Table C-6. RejectecUNonvalidated Radiological Data for Background Groundwater 

1024 
1060 
1024 
1060 
1024 
1024 
1060 
1024 
1024 
1060 

Monitoring Wells in the Glacial Overburden 
FEMP 

Fernald, Ohio 

Constituent 

3751 
3981 
3255 
3398 
3695 
3 136 
3860 

3888 ITH-232 
66650 lU-234 

3888 U-238 
3 106 U-TOTAL 

.Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

3888 

Concen- 
tration 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
30 
30 

1.39 
34.8 

1 
1.09 

1 

1 
1 
1 

1.8 
. . . . . . . . . . . . 

_. 

Units 
(3 1 

pein 
pein 
p c i n  
pci/L 
pein 
pein 
pein 
pein 
p c l n  
p c a  
pein 
p c z  
p c i n  
p c i n  
p c l n  
p c i n  
pein 
pci/L 
p c i n  
pein 
pci/L 
pci/L 
u g n  
u g n  
UejL 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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a 

a 

a 

Table C-7. RejectedINonvalidated Radiological Data for Background Groundwater 

2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2104 
2 104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
2123 

Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3 965 
3586 
3790 
3985 
4081 
3 146 
3498 
3744 
3970 
4235 
3156 
3565 
3771 
3 984 
4189 
4296 
3126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3 974 
4082 
4257 
3474 
3584 
3788 
4083 
3 156 

.. 

Constituent 
(1) 

CS-137 
CS-137 
CS-137 
CS-137 
CS-137 

CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
NP-237 

-Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
1 

Units 
(3) 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c n  
p c i n  
pein 
p c i n  
p c a  
p c i n  
p c i n  
p c a  
p c a  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c a  
p c i n  
p C i n  
pein 
p c i n  
p c i n  
p c i n  
p c a  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

. -  

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
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a 

a 

e 

Table C-7. RejectedlNonvalidated Radiological Data for Background Groundwater 

4096 
4096 
2096 
2096 
2123 
2384 
2384 
3096 
3096 
4096 
2096 
2104 
2123 
2384 
23 84 
3096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2104 ' 
2104 
2 104 
2 104 
2104 
2123 
2123 
2123 
2123 

Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

S y l e - -  - -~~ - -- 1 Constituent 

3474 PU-238 
3788 PU-238 
3474 PU-2391240 
3 788 I PU-23 9/240 

3 184 
3 185 
3 564 
3770 
3983 
3265 
3573 
3779 
3 965 
3586 
3790 
3985 
408 1 
3 146 
3498 
3744 
3970 
4235 
3 156 
3565 
377 1 

RU- 106 
RU- 106 
RU- 106 
RU- 106 
RU- 106 
RU- 106 
RU-106 
RU-106 
RU- 106 
RU- 1 06 
RU-106 
RU-106 
RU-106 
RU- 106 
RU- 106 
RU-106 
RU-106 
RU- 106 
RU- 106 

3984 IRU-106 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
3 
3 
3 
3 
3 

150 
150 
150 
150 
150 
1 
1 
1 
1 
1 
1 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 

. . . . . . . . 

~ .. 

Units 
(3) 

p c i n  
p c i n  
p c l n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c i n  
p c i n  
p c a  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c a  
p c a  

. .:.::. . . . . ...ii$ci/L . . . 

p c i n  
..... :.:...:.: pein 
.:::fi.: ... . pci/L 

p c a  
p c a  
p c a  
p c a  
pein 
p c i n  
p c a  
pcilL 
p c i n  
p c i n  
p c i n  
p c a  
pci/L 

. . . . . . . . 
. .. ..... .... .. . . . . . . . . .. . . .... . . . . . . . . ... ... 

..... . .. . ... 

. . 

D W  
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

.... .. 

5 

I .  . ~ 
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Table C-7. RejectedlNonvalidated Radiological Data for Background Groundwater 

3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
2384 
3044 
2096 
2384 
3096 
4096 
4096 
4096 
4096 
2104 
2384 
3044 
3044 

Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

4296 
3 126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
4083 

RU- 106 
RU- 1 06 
RU-106 
RU- 106 
RU- 106 
RU-106 

4296 1SR-90 
8263 SR-90 
3586 TC-99 

TC-99 
U-234 

3474 U-2351236 
3474 U-238 
3146 U-TOTAL 
4296 U-TOTAL 
3126 U-TOTAL 
8263 U-TOTAL 

_ _  Lab - 

Qual. 
(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

~ Concen: . ~ - ~  . . . 

tration 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
5 
5 

30 
30 
30 
30 

3 

Units 
(3) 

p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c a  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
pCiL 
p c i n  
p c i n  
p c i n  
pein 
u g n  
ugn 
ug/L 
5 

_ _  

DW 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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Table C-8. Rejected/Nonvalidated Radiological Data for Background Groundwater 

2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
401 1 
2043 
2056 

'3024 
3024 
3043 
2043 
3024 
3043 
2043 

Monitoring Wells in the Shandon Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

3440 
3700 
3887 
7799 
3 14 
349 
374 
3 96 
3 15 
357 
378 1 
3967 
4045 
3124 
3443 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
3090 
3397 
3694 
3886 
7794 

66439 
4382 
7799 
3 159 
3096 
7246 
7794 
7799 
7246 
7794 
7799 

Constituent 
(1) 

CS-137 
CS-137 
CS-137 
CS-137 
CS-137 

CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
NP-237 
NP-237 
W-237 
W-237 
W-237 
PU-238 
?U-238 
?U-238 
?U-2391240 

_Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
C 

< 
< 
< 
< 

< 
< 
< 
< 
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Concen- 
tration 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

. . . . . . . . 
20 
20 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Units 
(3 1 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c a  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c f i  
p c i n  
p c f i  
pein 
p c i n  
p c i n  
p c i n  

.~ 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 

... 

5 
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. -  

a 

a 

Table C-8. RejectedJNonvalidated Radiological Data for Background Groundwater 

2043 
2043 
2056 
3043 
401 1 
4011 
2043 
2043 
2050 
2056 
2056 
2056 
3043 
3043 
4011 
401 1 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 

Monitoring Wells in the Shandon Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

3440 
7799 
3 159 

3159 
3967 
4045 
7794 

66439 
4345 
4382 
3091 
3440 
3700 
3887 
7799 
3147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4045 
3 124 
3443 
3710 
3894 
4190 
4294 
3096 
3377 
3658 

._ 

Constituent 
(1) 

PU-23 91240 
PU-2391240 
RA-226 
RA-226 
RA-226 

RA-228 
RA-228 
RA-228 
RA-228 
RA-228 
RA-228 

RU- 106 
RU- 106 
RU- 106 
RU- 1 06 
RU-106 
RU- 106 
RU- 1 06 
RU- 106 
RU-106 
XU-106 
XU- 106 
XU- 106 
XU- 106 
XU-106 
XU- 106 
XU- 1 06 
XU- 106 
XU- 106 
ZU-106 
ZU- 106 
XU-106 

Lab 
Qual. 

(2) 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

.Concen- 
tration 

1 
1 
1 
1 
2 
1 
1 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

150 
150 
150 
150 
150 
150 . . . . . . . . . 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 

Units 
(3 1 

pein 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
pC& 
p c i n  
pC& 
p c i n  
p c i n  
pC& 
pCiL 
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

. .  

DQO 
(4) 
5 
3 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 -  
5 
5 
5 
5 
5 
5 
5 

5 
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a 

a 
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Table C-8. Rejected/Nonvalidated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 
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Table C-8. RejectedMonvalidated Radiological Data for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

. -. -. - 

c-6 1 4 7 4  
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2026 
2026 
2026 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2121 
2122 
3063 

Table C-9. RejectedMonvalidated Radiological Data for Backgrouod Groundwater 

3063 
2121 
2122 

Monitoring Wells in the Ross Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

3186 
3 187 
3505 
3750 
3980 
359 1 
3 796 
3990 
3158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3 977 
3239 
3240 
3517 
3761 
3978 
3 158 
3 157 
3495 
3495 
3 158 
3 157 

- ~ _ . . -  

Constituents 

CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
. . . . . . . 

CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
CS-137 
S I 3 7  
28-137 
3-137 
28-137 
3-137 
“-237 
W-237 
?U-238 
’U-239/240 
U-226 
iA-226 

- Lab-_ 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
C 

< 
< 
< 
C 

< 
< 
C 

< 
< 
< 
< 

C 

-Concen- 
tration 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
2 
2 
2 
2 
2 
2 
20 
20 
20 
20 
20 
1 
1 
1 

.... 

1 
1.1 
1 

Units 
(3 ) 

p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  
p c i n  

p c i n  
p c i n  
pein 
p c i n  

p c i n  
p c i n  
p c i n  
p c i n  
pCiL 
p c i n  

__  - - - __ - 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

409195WernaldBGW c-62 475. 
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a 
.. - . ._ 

a 

a 

2122 
3063 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
3098 

Table C-9. RejectedMonvalidated Radiological Data for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Femald, Ohio 

3157 
3966 
3978 

3990 
3158 
3571 
3776 
3962 
3157 
3 504 
3749 
3979 
3190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3 977 
3239 
3240 
3517 
3761 
3978 
3589 

Constituents 

RA-226 
RA-228 
RA-228 
RA-228 
RA-228 

RU- 106 
RU- 1 06 
RU- 106 
RU- 106 
RU-106 
RU- 106 
RU- 106 
RU- 106 
RU- 106 
RU- 106 
RU- 1 06 
RU- 106 
RU- 106 
RU- 106 
RU- 1 06 
RU- 106 
RU- 106 
RU-106 
RU-106 
RU-106 
RU- 106 
RU- 106 
RU- 106 
RU-106 
RU-106 
RU-106 
RU-106 
RU- 106 
U-TOTAL 

. Lab 
Qual. 

(2) 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Concen- 
tration 

3 
3 
3 
3 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
1 

. 1  
1 
1 
1 
1 
150 
150 
150 
150 
150 
150 
150 
150 
150 

1 

. . . . . . . . 

Units 
(3) 

p c f i  
p c f i  
pci/L 
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  

p c f i  
pci/L 
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  
p c f i  

ug/L 

DQO 
(4) 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 ,  
5 
5 
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Table C-10. RejectedINonvalidated Radiological Data for Background Surface 
Water in the Great Miami River 

FEMP 
Fernald, Ohio 

. . .  ..... . . . . .  . . . . .  .......... . . . .  . . . .  . . . . . .  . . . .  ....... . . .  . . . .  . . . . .  . . .  . . .  . . .  . . . .  . . . .  ....... . . .  ...... 

409 195VernaldU3GW 

............. 

C- 64 473’ 
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(2) Lab oualifi ec 
B = The reported value was obtained from a readiug that was less than the Contract Required 

Detection Limit (CRQL) but greater than or equal to the Instrument Detection Limit (IDL). 
ted because of the presence of interference. 

thdore  acceptance criteria do not apply. 
was not met. 

control limits. 
by the Method of Standard Additions. 

was not detected. 
FumaceAA analysis was not out of control limits (85 to 

to sample matrix interference. 
115 percent), while sample absorbance was 

X = Detection limit is higher than 
+ =  Duplicateanalysiswasnotwi 
+ =  ThecorrelationcoefEcientforthe less than 0.995. 

50 percent of spike abmbance. 

(3) Units: 
mg/L =milligrams per liter 

meqL = milliequivaleats per liter 
su = Standard units 
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(4) Do0 Levels: 
Data Quality Objectives @QO) levels for inorganic data w 3 or 4. 

(5) Datavalidatimoualifi m: 
J =  Comxmtratianreportedisumsideredanestimatedval 
U = This analyte was amlyzedfar but not found present 

used to denote avatue that was adjusted by the use if the 5WOX rule for evaluation for 
blank data. 

sample. Thisqualifierwasalso 

= The anghrsis meets all requirements of the indicated analytical support level (ASL), in the 
case ASL 5. I 
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- 
We1 
No. 

1024 
1021 
1021 
1021 
1021 
102r 
104( 
104( 
104( 
104( 
104( 
1055 
1055 
1055 
1055 
1055 
106C 
106C 
106C 
106C 
1065 
1065 
1024 
1024 
1024 
1040 
1040 
1040 
1059 
IO59 
IO60 
1060 
1060 
1065 
1024 
1024 
1024 
1024 
1024 
1040 
1040 

- 
- 

- 

- 

- 

ID 

3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3964 
3188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3 136 
3 860 
3376 
3657 
3847 
3572 
3778 
3 964 
375 1 
3981 
3398 
3695 
3888 
3860 
3 106 
3657 
3847 

66420 
66497 
3218 
3219 

Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

. -  

Constituent 

Aluminum 
Aluminum 
Ammonia 
Ammonia 
Ammonia 

Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Barium 
Barium 
Barium 
Barium 
3arium 
3arium 
3arium 

Concen- 
tration 

0.1206 
0.123 
0.58 
0.1 

0.55 
0.2 
2.9 
3.2 
4.5 

4.34 
3.9 
0.1 
0.1 
0.1 

0.1 
0.01 
0.002 
0.003 
0.122 
0.015 
0.0 15 
0.002 
0.003 
0.01 
0.002 
0.002 
0.002 
0.091 
0.09 
0.09 

0.0911 
0.1 12 
0.444 
0.459 

Lab. 
qualifier 

(2) 

U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

. . . . . . . 

D W  
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

- 

Data 
validation 

qualifier (5) 

- 
- 
- 
J 
J 

J 

UJ 
UJ 
UJ 
UJ 
UJ 

J 

UJ 

- 

- 
- 
- 
- 

D- 1 
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Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

- 
We1 
No. 

l04t 
1041 
104( 
105! 
109  
1055 
1055 
1055 
106( 
106( 
106( 
106: 
1065 
1024 
1024 
1024 
1024 
1024 
1024 

- 

- 
- 

io40 
io40 
io40 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1065 
1065 
1024 
,024 
024 
024 
024 
024 
040 

- 

- 

ID 

3 964 
3 188 
3189 
3562 
375 1 
3981 
3255 
3695 
3888 
3136 
3860 

66420 
66497 
3 106 
3376 
3657 
3841 
3218 
3219 
3572 
3778 
3964 
3 188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3 136 
3860 
3 106 
3376 
3657 
3847 
66420 
66497 
3218 

- 

- 

Number 

(1) 
suffix: Constituent 

Barium 
Barium 
Barium 
Barium 
Barium 

. . . . . . . . . 
Barium 
Barium 
Beryllium 
Beryllium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 

409 195WernaldBGW D-2 

Concen- 
tration 

0.422 
0.446 
0.45 
0.05 
0.05 
0.05 
0.055 
0.046 
0.062 
0.059 
0.058 
0.034 
0.042 

0.0018 

0.002 
0.002 
0.005 
0.005 
0.005 
0.002 
0.002 
0.005 
0.002 
0.005 
0.002 
0.005 
0.006 
83.8 
130 
90.4 
89 

89.2 
95.6 
76.4 

. Lab 
qualifier 

(2) 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

. . . . . . . 

- 
DQC 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

- Data - 

validation 
qualifier ( 5 )  

- 
- 
- 
- 
- 
U 
J - 
- 
J 
J 
- 

. .  

493 
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Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

- 
We€ 
No. 

104t 
104( 
104( 
104( 
1055 
1055 
1055 
1055 
105s 
106C 
106C 
106C 
106C 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
I060 
1060 
1060 
1065 
1065 
024 
024 
024 
024 

- 

- 

- 

- 

ID 

3778 
3 964 
3 188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3 136 
3860 
3 106 
3376 
3657 
3847 
66420 
66497 
3218 
3219 
3572 
3778 
3964 
3188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3 136 
3860 
3 106 
3376 
3657 
3847 

- 

- 

Constituent 
Concen- 
tration 

78.6 
77 

75.7 
81 

80.9 
79.4 
77.7 
74.4 
91 
130 
120 
114 
121 
89 

1.5 
41.3 
46.1 
27.5 
7.5 
50 
5.6 
7.1 
8.5 
2 

8.6 
35.7 
26 
25 
25 
0.5 
4.8 

0.02 
0.12 
0.02 
0.022 

409195\Femald\BGW D-3 

- Lab 
qualifier 

(2) 

U 

. . . . . . . . 

U 

U 

U 

U 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data- 
validation 

qualifier ( 5 )  
- 
- 
- 
- 
- 
- 
J 

J 
J 

494 
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a 

a 

a 

- 
We1 
No. 

1024 
1024 
104( 
104( 
104( 
104( 
104( 
1055 
1055 
1055 
1055 
1055 
106C 
106C 

- 

io60 
io60 
1065 
1065 
1024 
1024 
IO24 
IO24 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
059 
059 
059 
059 
060 
060 
060 
060 
065 

- 
- 

- 

ID 

3218 
3219 
3572 
3778 
3 964 
3 188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3 136 
3860 

66120 
66497 
3 106 
3376 
3657 
3847 

66420 
66497 
3218 
3219 
3572 
3778 
3964 
3 188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 
3888 
3 136 

Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

409195Wernald\BGW 

Number 
sufiis 

(1) 
Constituent 

Chromium 
Chromium 
Chromium 
Chromium 
Chromium 

Chromium 
Chromium. 
Chromium 
Chromium 

Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Zopper 
Zopper 
Zopper 
Sopper 
Sopper 
Zopper 
Zopper 
Zopper 
Zopper 
Zopper 
Zopper 
Zopper 
Zopper 

D-4 

Concen- 
tration 

0.0345 
0.025 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 

0.025 
0.01 

0.013 
0.01 
0.0 1 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.03 
0.044 
0.19 
0.01 
0.03 
0.0 1 
0.017 
0.01 

Lab 
qualifier 

(2) 

U 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 

U 

U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 

U 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- 

Data 
validation 

gualifier (5: - 
- 
- 
- 
- 
- 

J 

J 
UJ 

- 

485 
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Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

- 
Well 
NO. 

1065 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
IO40 
1059 
1059 
1059 
1059 
1059 
1060 
1060 

- - 

- 

- 

ID 

3376 
3657 
3847 

66420 
66497 
3218 
3219 
3572 
3778 
3 964 
3 188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3136 
3860 
3106 
3376 
3657 
3847 
66120 
66497 
3218 
3219 
3572 
3778 
3 964 
3 188 
3189 
3562 
375 1 
3981 
3255 
3398 - 

~. ... . 

Constituent 

Copper 
Fluoride 
Fluoride 
Fluoride 
Fluoride 

Fluoride I 

Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 

Concen- 
tration 

0.0 19 
0.83 
1.3 

0.94 
1 

0.94 
0.98 
0.5 1 
0.72 
1.2 

0.6 1 
0.5 

0.42 
0.42 

0.35 
0.4 

0.667 
4.9 
2.1 

0.06 1 
I .074 
0.154 
2.6 1 
3.11 
3.31 
3.2 
3.2 

0.05 
0.05 
0.082 
0.027 
0.03 
0.256 
0.1 

Lab 
qualifier 

(2) - (4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- Data 
validation 

qualifier (5: - 

409195WernaldE3GW D-5 486 
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- 
Well 
No. 

l o a  
1060 
1065 
1065 

- 

1024 
1024 
1024 
1040 
1040 
1040 
1040 
1059 
1059 
1060 
1060 
1060 
1065 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 

- 

1024 
1024 - 

ID 

3136 
3 860 
3847 
66420 
66497 
3218 
3572 
3778 
3 964 
375 1 
3981 
3398 
3695 
3888 
3860 
3 106 
3376 
3657 
3847 

66420 
66497 
3218 
3219 
3572 
3778 
3964 
3188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 
3888 
3 136 
3860 
3106 
3376 

Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

.. 

Constituent 

Iron 
Iron 
Iron 
Iron 
Lead 

Lead 
Lead 
Lead 
Lead 
Lead 

Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Manganese 
Manganese 

Concen- 
tration 

0.069 
0.172 
0.005 
0.045 
0.002 
0.0027 
0.003 
0.05 
0.002 
0.002 
0.002 
0.004 
0.006 
0.005 

41.2 
46 

23.3 
25.1 
23.3 
23.3 
21 

22.5 
21.9 
22.6 
20.4 
22 

47.8 
34 

33.8 
34.8 
29.5 
31.3 
0.08 
0.22 

. Lab -- 

qualifier 
(2) 

U 

U 
U 
U 

U 

U 
U 

(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- 

Data 
validation 

qualifier (5) 

J 
UJ 
U 
UJ 

- 

- 
- 
UJ 
UJ 

UJ 
J 

- 

- 

UJ 
UJ 
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Table D-1. Validated Inorganic Constituents for Background Groundwater 

- 
Well 
NO* 

1024 
1024 
104C 
104C 
104C 
104C 
104C 
105s 
105s 
105s 
105s 
105s 
106C 
106C 

- 

io6a 
1060 
1065 
1065 
1024 
1024 
1024 
1021 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 

- 

- 

- 

ID 

3218 
3219 
3572 
3778 
3964 
3 188 
3 189 
3562 
3751 
3981 
3255 
3398 
3695 
3888 
3136 
3860 
3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3 964 
3188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3136 
3860 

- 

3 106 
3376 
3657 

Monitoring Wells in the Glacial 
FEMP 

Fernald, Ohio 

Number 
suffis Constituent 

Molybdenum 
Molybdenum 

Concen- 
tration 

0.03 
0.09 
0.02 
0.02 1 
0.018 
0.016 
0.02 1 
0.02 
0.02 
0.04 

0.003 
0.007 
0.087 
0.1 

0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0003 
0.0002 
0.0037 
0.0002 
0.0002 
0.02 
0.05 
0.02 

herburden 

Lab 
qualifier 

(2) 

U 

U 
U 

U 

U 

U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

-Data . 

validation 
qualifier (5 )  

- 
- 
- 
- 

U 
J - 

J 
UJ 

UJ 

- 
UJ 

UJ 

- 
- 
- 
UJ 

... ... 
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Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

- 
Well 
No. 

1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1040 
1040 

- 

- 

- 

3219 
3572 
3778 
3964 
3 188 
3189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3 136 
3860 
3 106 
3376 
3657 
3847 

66420 
66497 
3218 
3219 
3572 
3778 
3964 
3188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 
3888 
3 136 
3860 
3218 
3219 

Constituent 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nitrate 
Nitrate 

Concen- 
tration 

0.02 
0.02 
0.024 
0.02 

0.028 
0.0 1 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.05 
0.02 

0.0224 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.04 
0.02 
0.022 
0.02 
0.02 
0.1 
0.1 

Lab 
qualifier 

(2) 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

D W  
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 
- 
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a 

a 

a 

- 
Well 
No. 

1040 
1040 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 

- 

1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
IO59 

- 

ID 

3188 
3189 
3981 
3255 
3398 
3695 
3888 
3136 
3860 
3106 
3376 
3657 
3847 
3218 
32 19 
3572 
3778 
3964 
3188 
3189 
3562 
3751 
3981 
3255 
3398 
3695 
3888 
3136 
3860 
3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3 964 
3188 

Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

Constituent 
Concen- 
tration 

0.1 
0.012 

0.2 
0.2 

0.22 
0.3 
0.1 

0.235 
0.19 
0.1 
0.06 
0.05 
0.18 
0.026 

0.05 
0.05 
0.045 
0.04 
0.06 
0.05 
0.02 
0.06 
0.05 
0.1 
1.64 

5 
1.18 
1.37 
1.31 
1.18 
1.7 

11.2 
1.7 

10.2 

Lab 
qualifier 

(2) 
U 

U 

U 

U 

U 

U 
U 

U 
U 

U 

- 
D W  
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data -. 

validation 
qualifier (5) 

J 
J 
J 
J 
J 

J 
J 
UJ 
J 
UJ 

- 

- 

J 
J 

- 
- 
- 
UJ 
U 
J - 
- 
- 
J 
UJ 

J 
- 
- 

. . . . . . . 
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Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

. . - 
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- 
WeJl 
No. 

1065 
1065 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
IO59 
1059 
1059 
IO59 
IO59 
1060 
1060 
1060 

- 
- 

- 

ID 

3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3961 
3 188 
3189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3136 
3860 
3106 
3376 
3657 
3847 

66420 
66497 
3218 
3219 
3572 
3778 
3964 
3 188 
3 189 
3562 
375 1 
3981 
3255 
3398 
3695 

Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

_ _  
Constituent 

Silver 
Si her  
Sodium 
Sodium 
Sodium 

Sodium 
Sodium . 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 

Concen- 
tration 

0.04 
0.0005 

19.7 
12 

12.4 
16.6 
29.8 
30.9 
29.5 
29.1 
31 

37.4 
37.5 
53.6 

8.6 
50 
130 
109 
48 

49. I 
55.7 

2 
5 
2 

68.2 
2 

86 
58 
4 

3.21 
53 
175 
120 
53 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

.__Data . 
validation 

qualifier (5:  
J - 
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Table D-1. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

- 

. . . . . . . . 
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a 
. . -  

a 

- 
Well 
No. 

20% 
2 104 
2104 
2384 
2384 
3044 
3096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2 123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
1096 
3096 

............ ............... ........................ ............. . . . . . . . . . . .  ............. ............. ............... ............... ......... . . . . . .  ............. ................. ..... - 
;Sample 
ID 

4234 
423 5 
4269 
4189 
4296 
4245 
4257 
3 184 
3185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3498 
3744 
3 970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3974 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 

Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 

Concen- 
tration 
. . -  

0.083 
0.06 
0.06 

0.152 
0.075 
0.066 
0.062 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.3 
0.1 

0.194 
0.1 

0.216 
0.1 
0.1 
0.1 
0.1 

Lab 
qualifier 

(2) 

U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 

U ....... 
U 

U 

U 

U 
U 
U 

DQC 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data 
validation 

qualifier (5) 

U 
U 

J 

- 

- 
- 
- 
UJ 
UJ 
UJ 
UJ 
UJ 

- 
- 
UJ 

UJ 
UJ 

- 

- 
- 
UJ 

U 
U 

UJ 
UJ 
UJ 

UJ 

UJ 

- 

- 

- 
- 

....... 

UJ 
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Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
Well 
NO. 

30% 
30% 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2384 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
1096 
1096 
1096 

- 

- 

. . . . . . . . . . . . 

3474 
3584 
3788 
3975 
4083 
3185 
3564 
3770 
3983 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3498 
3744 
3970 
4235 
4269 
3565 
3771 
3984 
4189 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3 974 
4082 
4257 
3474 
3584 
3788 

F 

F 

F 

Constituent 

Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
4rsenic 
Arsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rSeniC 
4rSeniC 
4rsenic 
4rsenic 

Concen- 
tration 

0.1 
0.1 
0.1 
0.1 
0.11 
0.1 
0.1 
0.3 

0.002 
0.002 
0.003 
0.037 
0.002 
0.004 

0.003 
0.002 
0.002 
0.002 
0.005 
0.003 
0.002 
0.01 
0.003 
0.002 
0.002 
0.002 
0.005 
0.002 
0.002 
0.002 
0.002 
0.002 
0.005 
0.002 

Lab 
qualifier 

(2) 
U 
U 
U 
U 

U 
U 

U 
U 
U 

U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
. u  
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

UJ 

- 
J 
UJ 

- 
- 

UJ 

- 
- 
UJ 
UJ 

- 
- 
- 
UJ 

. . . . . . . . 

UJ 
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a 

e 

e 

- 
WeU 
No. 

40% 
40% 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 

- 
- 

3 184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3 970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 - 

Table 'D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

. -~ --- - 

Constituent 

Arsenic 
Arsenic 
Barium 
Barium 
Barium 

Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Sarium 
Barium 
Barium 

- Concen- 
tration 

0.002 
0.002 
0.05 
0.05 
0.034 
0.037 
0.036 
0.05 
0.045 
0.036 
0.043 
0.08 
0.072 
0.05 1 

0.058 
0.036 
0.036 
0.036 
0.036 
0.102 
0.109 
0.033 
0.048 
0.04 
0.066 
0.044 
0.041 
0.03 
0.037 
0.048 
0.0448 
0.042 
0.028 
0.03 

D-QO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- 

- -~ 

validation 
qualifier (5 )  - 

409 195WernaldBGW D-15 
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- 
WeL 
NO. 

409t 
40% 
4096 
2036 
203C 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 

- 

- 

- 

ID 

4083 
3 184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3 974 
4082 
4257 

- 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

409195WernaldBGW 

F 

F 

. . . ~  

Constituent 

Barium 
Barium 
Barium 
Cadmium 
Cadmium 

Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
3admium 
Sadmium 

.Concen: 
tration 

0.028 
0.033 

0.0361 
0.005 
0.005 
0.002 
0.002 
0.005 
0.005 
0.002 
0.002 
0.005 
0.002 
0.002 

0.002 
0.002 
0.005 
0.002 
0.002 
0.005 
0.006 
0.006 
0.005 
0.005 
0.005 
0.002 
0.017 
0.004 
0.002 
0.002 
0.002 
0.005 

0.0042 
0.003 

D-16 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 

U 

U 

U 
U 
U 
U 

- 
DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

-~ - Data .- 

validation 
qualifier ( 5 )  

U 
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- 
We1 
No. 

40% 
40% 
409t 
409t 
409t 
203t 
203t 
203t 
203t 
203t 
205’ 
205: 
205: 
205; 
209C 
209C 
209C 
2096 
2096 
2 104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
23 84 
!384 
1044 
1044 
1044 
1044 
1044 
1044 
1044 
1096 
1096 
1096 

- 

- 

- 

. . . . . . . . . . . 

i m  
- 

3788 
3975 
4083 
3 184 
3 185 
3564 
3770 
3 983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3 974 

- 

- 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number 
M i x  Constituent 

(1) 
Cadmium 

F Cadmium 
Cadmium 
Cadmium 
Cadmium 

Calcium 
Calcium 

F Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 

F Calcium 
Calcium 

Concen- 
tration 

0.002 
0.002 
0.002 
0.004 

0.003 1 
94 

92.3 
99.4 
92.8 
110 
84.1 
83.4 
83.5 
90 

129 
120 
122 
116 

81.7 
91.4 
88.7 
92 
149 
168 
74.4 
85 
90 

81.8 
85.7 
86.3 
1.3 
80 

84.3 
88.3 

Lab 
qualifiei 

(2) 
U 
U 
U 

...... 

DQC 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

. -Data 
validation 

qualifier (5) - 
- 
- 
U - 

409195Wernald\BGW D-17 4% 
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a 

a 

a 

- 
Wet 
No. 

30% 
30% 
409t 
409t 
409t 
409t 
409t 
203f 
203t 
203C 
203C 
203C 
205; 
205; 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
1104 
1104 
2104 
2104 
2123 
!I23 
!I23 
!I23 
!384 
!384 
1044 
1044 
1044 
1044 
1044 
1044 
1044 
1096 

- 

- 

- 

ID 

3474 
3584 
3788 
3975 
4083 
3 184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
377 1 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 - 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number - 

suffix Constituent 
(1) 

Calcium 
Calcium 
calcium 

F Calcium 
Calcium 

Chloride 
Chloride . 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 

Concen- 
tration 

88.4 
86.3 
79.1 
77.2 
79 

87.2 
83 

12.3 
11.5 
11 
2 
12 

20.1 
3 

23 
25 
6 

26 
28 
26 

11.9 
11.5 

1 
13 
39 

33.2 
34.9 
22 
18 

19.5 
16 
24 
0.5 
5 

Lab 
qualifier 

(2) 

U 

U 

. .  

U 

U 

D W  
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

Data . 

validation 
qualifier (5: 

- 

J 
J 

UJ 

J 
UJ - 
- 
U 

J 

J 
U 

- 

- 
- 
- 
U 
UJ 

J 
- 

.. .. 
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- 
Wefl 
No. 

309t 
3096 
3096 
3096 
4096 
4096 
4096 
1096 
1096 
2036 
2036 
2036 
2036 
2036 
1057 
1057 
1057 
1057 
1096 
1096 
1096 
1096 
!096 
1104 
!lo4 
!lo4 
!lo4 
!lo4 
!lo4 
!123 
!123 
!123 
!123 
!384 
!384 
1044 
1044 
1044 
1044 
1044 
1044 

- 

- 

- 

4082 
4257 
3474 
3584 
3788 
3975 
4083 
3184 
3 185 
3 564 
3 770 
3 983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3 984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 

1 aDie u-L. v ruioarea inorganic umswuems lor nawgrouoa brounowarer 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

F 

. ~- 

Constituent 

Chloride 
Chloride 
Chloride 
Chloride 
Chloride 

Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Zhromium 
Zhromium 
Zhromium 
Zhromium 
Zhromium 
Zhromium 
Zhromium 
Zhromium 
Zhromium 

Concen- 
tration 

2.5 
0.75 
9 
6.4 
8 
7.5 
3 
4 
4.8 
0.02 
0.02 
0.02 
0.02 
0.03 

0.0207 
0.016 
0.02 
0.02 
0.02 
0.02 
0.0 1 
0.011 
0.02 
0.02 
0.02 
0.02 
0.045 
0.04 1 
0.02 
0.0 1 
0.023 
0.02 
0.036 
0.018 

Lab 
qualifier 

(2) 

U 
U 
U 
U 

U 
U 
U 

U 
u 

U 

U 
U 

U 
U 

U 

Units 
(3) 

m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
mgn 

m a -  
m g n  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
ma- 
m a -  
m a -  

m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m s n  
m a -  
m a -  
mgn 

DQO 
- (4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

.Data 
validation 

gualifier (5) 

U 

J 
J 

J 

- 
- 

- 
- 

D-19 5.0 G 
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- 
Well 
No. 

3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 

- 

- 

- 

3789 
3 974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3184 
3 185 
3564 
3 770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
4081 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
368 1 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

F 

_ ~ _  - 

Constituent 

Chromium 
Chromium 
Chromium 
C hromi um 
Chromium 

Concen- 
tration 

0.02 
0.02 
0.02 
0.024 

0.0142 
0.02 1 
0.02 
0.02 
0.02 

0.022 
0.01 18 
0.01 
0.01 

0.027 

0.01 
0.01 1 
0.0 13 
0.014 
0.01 
0.0 1 
0.0 1 
0.01 
0.01 
0.01 
0.01 
0.023 
0.012 
0.02 
0.01 
0.013 
0.01 
0.03 
0.01 
0.01 

409195\Fernald\BGW D-20 

Lab 
qualifier 

(2) 
U 
U 
U 

U 
U 
U 

U 
U 

U 
U 

U 
U 
U 

, u  
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 

- 
DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

. Data 
validation 

qualifier (5) 
UJ - 
- 
- 
U - 
- 
- 
- 
U 
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- 
Wd 
No. 

3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 

- 

- 

- 

ID 

8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3 975 
4083 
3 184 
3 185 
3 564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3 156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 

- 

- 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

_ _ _  - Number 
suffix -I- - - Constituent 

F 

Concen- 
tration 

0.034 
0.013 
0.0 1 
0.01 
0.0 1 
0.012 
0.01 1 
0.014 
0.0 1 
0.01 
0.01 
0.009 
0.01 
0.27 

~- 

0.2 
0.27 
0.175 
0.19 
0.3 
0.2 

0.29 
0.23 
0.19 
0.05 
0.2 
0.2 

0.32 
0.3 

0.19 
0.2 

0.118 
0.05 
0.3 
0.73 

. Lab-... 
qualifier 

(2) 

U 
U 
U 

U 
U 
U 

U 

U 

- 
D~ 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- .- Data - 

validation 
qualifier (5) 

U 
UJ 

- 

- 
- 
- 
U 

U 
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Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

.. 

e 

e 

Well 
No. 
- 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
3044 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 

7 

- 

Sample 
ID 
- 

3548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
8263 
3 184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3 970 
4235 
4269 
3 156 
3565 
3771 
3984 
4189 

F 

Constituent - 

Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 

Fluoride 
Fluoride 
Fluoride 

Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 

Concen- 
tration 

0.11 
0.14 
0.12 
0.2 
0.1 
0.22 
0.19 
0.12 
0.24 
0.2 

0.23 
0.52 
0.21 
0.12 

1.25 
1.38 

0.019 
0.02 
2.6 
2.65 
2.38 
1.46 
3.55 
2.38 
2.992 
3.57 
2.4 
2.9 

2.88 
0.005 
0.005 
0.019 
0.02 
0.076 

Lab 
qualifier 

(2) 

U 

U 
U 

U 

..... 
U 

U 
U 

U 

- 
DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 
- 

- 

Data 
validation 

qualifier (5) 

J 
- 
- 

UJ - 
- 
- 
- 
- 
- 
- 
- 

409 195WeddWGW D-22 
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Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

We1 
No. 

238~ 
3044 
3041 
3041 
3041 
304~ 
304f 
304d 
309t 
309t 
309t 
309t 
309t 
409t 
409C 
4096 
4096 
4096 
2036 
2036 
2036 
2057 
2057 
2057 
2096 
2096 
1096 
I104 
1.104 
1.104 
!lo4 
!123 
!123 
!123 
!384 
!384 
1044 
1044 
1044 
1044 
1044 

- 

- 

3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3564 
3770 
3 983 
3573 
3779 
3965 
3790 
3985 
4234 
3744 
3970 
4235 
4269 
3565 
3771 
3984 
4189 
4296 
3392 
3548 
368 1 
3878 
4245 

- 

F 

Constituent 

Iron 
Iron 
Iron 
Iron 
Iron 
.......... 

Iron 

Concen- 
tration 

0.113 
0.005 

1.1 
1.1 
1 

0.571 
0.829 
0.046 
0.005 
0.642 
0.076 
0.0426 
0.704 
0.085 

0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.004 
0.002 
0.002 
0.005 
0.004 
0.005 
0.002 
0.0 1 
0.002 
0.002 

Lab 
qualifiei 

(2) 

U 

U 

U 
U 

U 
U 
U 
U 
. u  
U 

U 
U 
u ..... 

U 
U 

U 
U 

U 
U 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 .  ...... 
j-.$:i:i . . .  

3 
3 
3 
3 
3 
3 

- 

.......... 
.... . . . .  ...... 

- 

Data 
ialidation 

qualifier ( 5 )  
J - 
- 
- 
- 
- 
- 
J - 
- 
- 
U 

- 
- 
- 
U 
UJ 
UJ 
J 
UJ 

UJ 
UJ 
UJ 

UJ 

- 

- 

J 
UJ 
UJ 

........ - 
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Table D-2.' Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
Well 
No. 

3096 
3096 
3096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2 104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 

- 

- 

- 

4257 
3474 
3788 
3975 
3 184 
3185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3 744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 

Number _ _  

SUfG Constituent 
(1) 

Lead 
Lead 
Lead 
Lead 
Lead 

Magnesium 
Magnesium 
Magnesium 

F Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 

F Magnesium 
IMaenesium 

Concen- 
tration 

0.002 
0.002 
0.002 
0.006 
0.002 
0.002 
25.5 
24.7 
26.2 
24.7 
25 

23.1 
22.7 
22.8 

28.88 
32.8 
29 

31.4 
30.3 
20.7 
22.9 
22.2 
21 

42.2 
46.5 
21.8 
20 

23.7 
20.9 
22.9 
21.5 
0.5 
22.4 
22.8 

409 195Wernaldl3GW D-24 

...... 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

_Data. . 
validation 

qualifier (5) 
UJ 
UJ 

J 
UJ 
UJ 

- 

- 

J 

J 

- 
- 
- 
- 
- 
- 
- 
- 

J 

J 

J 

I 

505: 
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Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald. Ohio 

- 
Well 
No. 

30% 
30% 
3096 
4096 
4096 
4096 
4096 
4096 

- 

2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 

4257 
3474 
3584 
3788 
3 975 
4083 
3 184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 

Number - 

&lX Constituent 

Magnesium 
Magnesium 
Magnesium 
Magnesium 

F Magnesium 

(1) 

Manganese 
Manganese 
Manganese 
Manganese 
Manganese 

F Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Maneanese 

Concen- 
tration 

24.5 
23.9 
22.6 
19.8 
21.2 
20 

22.6 
20.7 
0.02 
0.02 
0.001 
0.001 
0.005 
0.17 

0.409 
0.28 

0.268 
0.3 12 
0.27 
0.281 
0.272 
0.005 
0.002 
0.00 1 
0.005 
0.029 
0.017 
0.099 
0.2 

0.186 
0.2 

0.192 
0.198 
0.006 
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- 
Dgc 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data 
validation 

qualifier (5 )  

- 
- 
- 
- 
- 
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Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Well 
No. 

3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 

- 

- 

- 

:Sample 
! I D  

3 585 
3789 
3 974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3 184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
4081 
4234 
3146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 

Number 

(1) 
F Manganese 

Manganese 
Manganese 
Manganese 
Manganese 

suffix: Constituent 

F 

Mercury 
Mercury . 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 

F Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 

Concen- 
tration 

0.06 
0.054 
0.08 1 
0.107 
0.074 
0.854 
0.8 

0.883 
0.895 
0.838 

0.0002 
0.0002 
0.0002 
0.0002 

0.0002 
0.0003 
0.0002 
0.0002 
0.0002 
0.0004 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.00 1 1 
0.0002 
0.0002 
0.0002 
0.0004 

Lab 
qualifier 

(2) 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

. .  

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

Data - -  

validation 
qualifier (5) - 

- 
- 

- 

- 

UJ 

UJ 

UJ 
UJ 

J 

- 

- 
- 
- 

UJ 
J 
UJ 
U 
U - 
- 
- 
UJ. 

. . . . . . . . 

J 
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0 
. . 

a 

a 

- 
WeI1 
No. 

3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
1384 
3044 
3044 
3044 

- 

- 

- 

. .  

ID 

3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3 184 
3185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3 156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number 
suffix 

(1) 

F 

F 

F 

Constituent 

Mercury 
Mercury 
Mercury 
Mercury 
Mercury 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
M o 1 y b d e n u m 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Concen- 
tration 

0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.02 
0.02 

0.02 
0.02 
0.004 
0.01 
0.0 1 
0.02 
0.02 
0.012 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.0 1 
0.0 1 
0.01 
0.02 
0.05 
0.02 

- Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

D W  
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data 
validation 

gualifier ( 5 )  

- 
UJ 

UJ - 
- 

UJ 

UJ 
- 

- 

D-27 SO8 
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- 
We1 
No. 

304 
304 
3041 
304~ 
309t 
309t 
309t 
309C 
309C 
409C 
409f 
409C 
409C 
409t 
203t 
203C 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 

- 

- 

- 
SampL 
ID 

3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4251 
3474 
3584 
3788 
3975 
4083 
3184 
3 185 
3564 
3770 
3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3146 
3498 
3744 
3970 
4235 
4269 
3156 
3565 
377 1 
3984 
4189 
4296 
3126 

- 

- 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

409195FemaldU3GW 

F 

Constituent 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Molybdenum 
Molybdenum 
Molybdenum 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Wickel 
Vickel 
Vickel 
Vickel 
Vickel 
Vickel 
Vickel 
Vickel 

Concen- 
tration 

0.02 
0.03 1 
0.012 
0.02 
0.02 
0.02 
0.01 
0.01 
0.0 1 
0.02 
0.02 
0.02 

0.004 
0.01 

0.02 
0.03 
0.02 
0.02 
0.012 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.03 
0.02 

D-28 

Lab 
qualifiei 

(2) 
U 

U 
U 
U 

U 
U 
U 

U 

U 
U 
U 
U 
.U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 
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- 
Wef 
No. 

3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 

- 

2036 
2036 
2036 
2036 
2036 
2057 
2057 
2096 
2096 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3096 
3096 
2036 
2036 
2036 

- 

- 

ID 

3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3 184 
3185 
3564 
3770 
3983 
3573 
3965 
3790 
3985 
3 146 
4235 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
368J 
8263 
3585 
3789 
3184 
3185 
3564 

- 

- 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

F 

Constituent 
Concen- 
tration 

0.04 
0.02 
0.02 

0.036 
0.02 
0.02 1 
0.02 
0.02 
0.018 
0.02 
0.02 
0.02 
0.02 
0.02 

0.1 
0.03 
0.014 
0.23 
0.1 

0.09 
10 
0.5 
11.4 
3.7 

6.87 
5.82 
0.1 
0.1 
0.4 

0.35 
0.023 
0.052 
0.05 
0.06 
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_Lab .  
qualitiei 

(2) 
U 
U 
U 

U 

U 
U 

U 
U 
U 

U 

U 

U 

... , 

U 
U 

. _  

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

3 
3 
3 - 

.Data ~ . 

validation 
qualifier ( 5 )  

- 
- 
- 
- 
J - 
- 

- .  

J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

- 

- 

...... 
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e 
- 

e 

e 

- 
Well 
NO. 

2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
)096 
1096 
1096 
1096 
1096 
1096 
!036 
!036 

- 

- 
- 

3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3970 
4235 
4269 
3 156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 
3184 
3185 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 

Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 

Concen- 
tration 

0.036 
0.05 
0.195 
0.05 
0.175 
0.08 
0.095 
1.74 
0.27 
1.62 
0.03 
0.065 
0.05 
0.04 

0.11 
0.02 
1.64 
0.04 
0.29 
0.095 
0.24 
0.02 
0.05 
0.954 
0.09 
0.077 
0.02 
1.33 

0.015 
0.39 
0.02 
0.067 
1.34 
1.28 

409195WernaldU3GW D-30 

qualifier 
(2) 

U 

U 

U 
U 

U 

... ... 

- 

D W  
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- 

. Data. 
validation 

qualifier (5 )  

J 

- 
- 
J 

- 
J 

- 
UJ 
U 

UJ 
UJ 
UJ 

U 
J 
J 
UJ 

J 
J 

J 

- 

- 

J 
- 

. . . . . . . . - 
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Number 
W I X  

(1) 

- 
Well 
NO. 

2034 
2036 
2036 
2051 
2057 
2051 
2051 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
1096 
$096 
1096 
$096 
1096 

- 

- 

Constituent 

Potassium 
Potassium 
Potassium 
Potassium 
Potassium 

3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3 744 
3970 
4235 
4269 
3156 
3565 
377 1 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 

F 

F 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

. . . . . . . . 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 

F 

1 Potassium 

Concen- 
tration 

1.7 
1.27 
1.3 

0.91 
1.6 

0.801 
0.86 
1.65 
1.62 
1.31 
1.69 
1 72 
2.76 
2.5 

1.2 
2.88 
2.88 
2.21 

5 
2.03 
1.92 
2.18 
2.21 
0.2 
1.36 
13.5 
1.35 
1.37 
1.33 
1.05 
1.8 

1.11 
1.12 
1.18 

(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

409 195WernaldD3GW D-3 1 
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Number 
suffix 

(1) 

a 

a 

a 

Constituent 

Selenium 
Selenium 
S e 1 e N u m 
Selenium 
Selenium 

- 
Well 
NQ. 

2036 
2036 
2036 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
1096 
1096 
1096 
1096 
2096 
1104 
2 104 
1384 
2384 
3044 
5096 

- 

- 

F 

F 

2036 
2036 - 

Selenium 
Selenium . 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 

3983 
3573 
3779 
3965 
3586 
3790 
3985 
4234 
3744 
3 970 
4235 
4269 
3565 
3771 
3984 
4189 
4296 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3974 
4257 
3474 
3584 
3788 
3 975 
4234 
4235 
4269 
4189 
4296 
4245 
4257 
3184 
3185 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

F 

Selenium 
Silicon 
Silicon 
Silicon 
Silicon 
Silicon 
Silicon 
Silicon 
Silver 
Silver 

Concen-. 
tration 

0.002 
0.002 
0.005 
0.002 
0.002 
0.005 
0.002 
0.002 
0.002 
0.003 
0.002 
0.005 
0.003 
0.003 

0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.002 

3.3 
2.5 
2.7 

5.99 
6.14 

2 
2.9 

0.11 
0.02 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
, u  
U 
U 
U 
U 
U 

U 

(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- 

Data 
validation 

qualifier (5) 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 
UJ 

- 

- 
UJ 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

- 

- 
- 
UJ - 

UJ 
UJ - 
UJ 
UJ 
UJ 
J - 
- 

. . . . . . . . - 
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Number 
d l X  

(1) 

a 

a 

a 

Constituent 

Silver 
Silver 
Silver 
Silver 
Silver 

- 
Wet 
No. 

203C 
2 0 3  
2036 
205; 
205; 
205i 
205i 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
23 84 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
1096 
1096 
1096 
1096 
1096 

- 

- 

F 

F 

ID 

3983 
3265 
3573 
3779 
3965 
3586 
3790 
3985 
4081 
4234 
3 146 
3498 
3 744 
3970 
4235 
4269 
3 156 
3565 
3771 
3984 
4189 
4296 
3126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 - 

Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

F 

I Silver 

Concen- 
tration 

0.01 
0.0005 

0.01 
0.034 
0.01 
0.01 
0.01 
0.0 1 

0.0005 
0.0005 
0.0005 
0.01 
0.01 
0.01 

0.01 
0.0 14 
0.023 
0.01 
0.01 

0.0005 
0.01 

0.0005 
0.01 
0.01 
0.01 

0.0005 
0.0005 
0.0005 
0.01 
0.01 
0.01 
0.012 

0.0005 
0.0005 

409195WernaldBGW D-33 

Lab 
qualifier 

(2) 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
, u  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

DQ( 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

- -Data 
validation 

qualifier ( 5 )  

UJ 
UJ 

- 

- 
- 
UJ 
UJ 

UJ 
UJ 

- 

- 

U 
U - 
- 
UJ 

J 
- 

- 
- 
- 
- 
UJ 

UJ 
UJ 

- 



4347 
4/29/93 

- 
Well 
Nu. 

2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 

- 

- 

ID 

3564 
3 770 
3983 
3265 
3573 
3779 
3 965 
3586 
3790 
3985 
408 1 
4234 
3146 
3498 
3744 
3970 
4235 
4269 
3 156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3548 
368 1 
3878 
4245 
8263 
3585 
3789 
3 914 
4082 
4251 
3474 
3584 
3788 

Table D-2. Validated Inorganic Constituents for Background Grouodwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Sodium 
Sodium 
Sodium 
Sodium 
Sodium 

Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 

Concen- 
tration 

3.41 
3.37 
3.3 

3.28 
3.1 

3.99 
3.86 
3.61 
3.9 
6.1 
6.34 
4.28 
7.88 
6.75 

2.9 
2.75 
2.1 

47.1 
30.7 
22.9 
10 

10.1 
10 
12 

9.64 
0.61 
2.9 

2.91 
6.1 

4.95 
2.75 
4.15 
5.1 

3.93 

Lab 
qualifier 

(2) 

. . . . . . . 

- 
D& 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 
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- 
Welt 
No. 

- 
40% 
40% 
2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2 104 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2 123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
1044 
1096 
1096 
bo96 
1096 
1096 
1096 - 

3 184 
3 185 
3 564 
3770 
3 983 
3265 
3573 
3779 
3 965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3 744 
3970 
423 5 
4269 
3156 
3565 
3771 
3984 
4189 
4296 
3 126 
3392 
3 548 
3681 
3878 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 

Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Sulfate 
Sulfate 

Concen- 
tration 

4.14 
4.69 

7 
35 
25 

39.9 
34 
2 1  
23 

43.7 
24 
151 
76.3 
92.8 

136 
35 
36 

3.24 
34 

135.3 
152 
114 
85 

78.3 
164 
82.4 
75.3 

4 
28 

48.7 
52.9 
47.2 
39.2 
22.2 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

. Data 
validation 

gualifier ( 5 )  

. . .  
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Table D-2. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
Well 
N O .  

- 
40% 
4096 
4096 
4096 
2096 
2104 
2104 
2384 
2384 
3044 
3096 

- 

2036 
2036 
2057 
2057 
2096 
2096 
2096 
2104 
2104 
2123 
2123 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
1096 
1096 
lo96 
!lo4 
!lo4 
!384 
!384 
1044 
IO96 

- 

- 

ID 

3975 
4083 
4234 
4235 
4269 
4189 
4296 
4245 
4257 
3770 
3983 
3779 
3965 
3790 
3985 
408 1 
3 744 
3970 
3771 
3984 
3548 
3681 
3878 
3789 
3974 
4082 
3474 
3788 
3975 
4083 
4234 
4235 
4269 
4189 
4296 
4245 
4257 

- 

Number 
suffix Constituent 

Sulfate 
'Sulfate 
Sulfate 
Sulfide 

Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitro 
Total Kjeldahl Nitro 
Total Kjeldahl Nitro 
Total Kjeldahl Nitro 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Vanadium 
Vanadium 
Vanadium 
Vanadium 
Vanadium 
Vanadium 
Vanadium 

Concen- 
tration 

85 
22.6 
16.4 
25.9 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.2 I 
0.2 
0.23 

0.2 
0.1 
0.14 
0.116 
0.52 
0. I63 
0.116 
0.28 
0.67 
0.1 
0.1 
0.014 
0.01 
0.01 
0.025 
0.017 
0.01 1 
0.01 

Lab 
qualifiei 
(2) 

U 
U 
U 
U 
U 
U 
U 

U 

U 

U 
U 

U 
U 

U 
U 

.. 

DQC 
- (4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

3 
3 
3 
3 
3 
3 
3 - 

Data 
validation 

qualifier (5 )  

J 

J 
U 

- 

- 

UJ 
UJ 
U 
J 
UJ 
J 
UJ 
J 
J 

UJ 
U 
UJ 
UJ 
UJ 
J 
J 
J 
J 

- 

- 
- 
UJ 
- 
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a 

a 

e 

- 
Wd1 
No. 
- 
401 1 
4011 
2043 
2043 
2043 
2060 
2066 
2383 
2383 
3024 
3024 
3043 
3043 
401 1 
401 1 
401 1 
401 1 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3043 
3043 

- 

- 

- 

66438 
66572 
66577 
66436 
66498 
4190 
4294 
66460 
66515 
66439 
66573 
4345 
4345 
4382 
4382 
309 1 
3440 
3700 
3887 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
3967 
4045 
3 124 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
3090 
3397 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Scction, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

U 
F 
F 
U 

D 

Constituent 

Alkalinity as CaC03 
Alkalinity as CaC03 
Aluminum 
Aluminum 
Aluminum 

Aluminum 
Aluminum. 
Aluminum 
Aluminum 
Aluminum 

Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
4 m m o n i a 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4nimonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 

Concen- 
tration 

383 
373 

0.1 16 
0.163 
0.182 

0.0816 
0.143 
0.087 
0.088 
0.138 
0.175 
0 09 
0.156 

0.0825 

1.5 
2.98 
0.3 
2.7 
3.1 

3.24 
3.2 
3.2 
3.1 
4.1 

4.22 
4.2 
0.1 
0.1 
0.1 
0.1 

0.65 
0.3 
3.18 
3.2 

Lab 
qualifier 

(2) 

U 

. .  ... 

U 
U 
U 
U 

U 

3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- Data 
validation 

qualifier ( 5 )  - 
- 

4091 95WernaldBGW D-37 
,518 



4 347 
4/29/93 

- 
Wei 
No. 

3041 
304: 
401 1 
4011 
204: 
2042 
304: 
401 1 
401 I 
401 1 
401 1 
204: 
2042 
2043 
2043 
2043 
205C 

- 

- 

- 

205a 
205a 
2056 
2056 
2056 
2056 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
401 1 
401 1 
401 1 
2043 
2043 
2043 

- 

- 

4345 
4382 
66572 
66577 
66573 
4345 
4345 
4382 
4382 
3440 
3700 
3887 

66572 
66577 
3497 
3743 
3969 
3575 
378 1 
3967 
4045 
3710 
3891 
4190 
4291 
3377 
3658 
3842 
3397 
3694 
3886 

66573 
4345 
4345 
4382 
4382 
3440 
3700 
3 887 

- 

- 

- 

- 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

U 
F 
F 
U 

F 
U 
F 
U 

Constituent 

Ammonia 
Ammonia 
Ammonia 
Ammonia 
Antimony 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
4rsenic 
Arsenic 
Arsenic 
Arsenic 
Barium 
Barium 
Barium 

Conccn- 
tration 

4.39 
12.6 
1.06 
0.92 
0.03 
0.03 
0.03 
0.03 

0.0381 
0.03 
0.03 
0.01 

0.002 
0.002 

0.027 
0.027 
0.042 
0.02 1 
0.002 
0.002 
0.0 1 
0.002 
0.002 
0.0 1 
0.014 
0.01 1 
0.0 121 
0.002 
0.002 
0.002 
0.002 

0.2 
0.04 
0.272 

Lab 
qualifier 

(2) 

U 
U 
U 
U 
B 
U 
U 
U 
U 
U 
U 
U 

u 
U 
U 
u: 
U. 

U 
U 

U 

(4) 
3 
3 
3 
3 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 

- 

- 

- 

3 
3 
3 - 

Data 
validation 

qualifier ( 5 )  - 
- 
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Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
Wet1 
No. 

2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
401 I 
401 1 
401 1 
401 1 
2043 
2043 
2043 
2066 
2066 
3024 - 

Sample 
ID 

66438 
66572 
66577 
3 147 
3497 
3743 
3969 
3159 
3575 
378 1 
3 967 
4045 
3 121 
3710 
3891 

66436 
66498 
4190 
4294 
3096 
3658 
3842 
7246 
66460 
66515 
3397 
3694 
3886 
7794 
66439 
66573 
4345 
4345 
4382 
4382 
66438 
66572 
66577 
66436 
66498 
66460 

Number 
Constituent 

Barium 

F 
U 
F 

Barium 
Barium 
Barium 
Barium 

Barium 
Barium . 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 

U Barium 
Beryllium 
Beryllium 
Beryllium 
Beryllium 
Beryllium 
Beryllium 

Concen- 
tration 

0.2509 
0.251 
0.229 
0.52 
0.51 1 
0.572 
0.52 
0.669 
0.658 
0.713 
0.66 
0.67 
0 758 
0.668 

0.141 
0.006 
0.143 
0.112 

0.3 
0.3 

0.279 
0.006 
0.219 
0.255 
0.408 
0.408 
0.037 
0.35 
0.00 I 

0.00 I7 
0.00 17 
0.00 1 
0.001 

0.0022 

Lab 
qualifier 

(2) 

U 
B 
B 
U 

DQO 
(4) 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 

- 

- 
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Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

- 
Wet 
No. 

3024 
304: 
304: 
4011 
4011 
401 1 
4011 
204: 
2042 
2042 
2041 
2041 
2043 
205C 
2050 

- 

205a 
205a 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
1011 
1011 
101 1 - 

.............. .......... ............ ........ ............... ........... ................ ............. ........... ............ ............... . . . . . . . . . . .  . . .  . . . . . . . . . .  .... - 
Sample 

ID 

665 15 
66439 
66573 
4345 
4345 
4382 
4382 
3091 
3440 
3700 
3887 

66572 
66577 
3 147 
3497 
3743 
3969 
3 159 
3575 
378 1 
3967 
4045 
3 124 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
3090 

3694 
3886 
7794 
66573 
4345 
4345 
4382 

3397 

U 
F 
F 

Constituent I - - -  

Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmiurn 
Cad ni i u m 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 

Concen- 
tration 

0.002 
0.001 
0.00 18 
0.002 

0.0023 
0.001 
0.00 1 
0.002 
0.005 
0.002 
0.007 
0.0056 
0.006 
0.006 

0.005 
0.005 
0.002 
0.005 
0.004 
0.004 
0.005 
0.005 
0.002 
0.005 
0.004 
0.002 
0.005 
0.002 
0.006 
0.005 
0.005 1 
0.0052 
0.0082 
0.005 

Lab 
qualifier 

(2) 

U 
B 
U 
B 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 

U 

DQC 
(4) 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 

- 

- 

- 

-Data 
validation 

qualifier ( 5 )  
- 
- 
- 
- 
J - 

4091 95EernaldBGW D 3 0  
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a 
._ ~. . 

a 

a 

- 
Well 
NO. 

4011 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
205C 
205C 
205C 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
3043 
1011 
$01 1 
101 1 
101 1 

- - 

- 

3440 
3700 
3887 

66338 
66572 
66577 
3 147 
3497 
3743 
3969 
3 159 
3575 
378 1 
3 967 
4045 
3 124 
3710 
3894 

66436 
66498 
4190 
4294 
3096 
3377 
3658 
3842 

66460 
66515 
3090 
3397 
3694 
3886 
7794 
66439 
66573 
4345 
4345 
4382 
4382 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number 
M I S  

(1) 
U 

U 
F 
F 
U 

_ .  - . -  

~ - Constituent 

Cadmium 
Calcium 
Calcium 
Calcium 
Calcium 

Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
C a 1 c i u m 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 

Concen- 
tration 

0.005 
103 
100 
72.4 
110 
106 
121 
1 1 1  

82.9 
85.9 
88 
89 

63.6 
73.3 

81.7 
155 
1 IO 

81.7 
85 
135 
133 
133 
133 

82.8 
86 

78.4 
91.1 
1.03 
87.1 
14.1 
125 
127 
85 
119 

D& 
- (4) 

3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 

- 

- 

Data 
validation 

qualifier (5 )  

J - 
- 
- 

J 

J 
J 

- 
J 
J - 

- 

- 
J 

- 
J 
- 
- 
- 

409195FernaldElGW D-4 1 592 
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a 

a 

I .  

a 

- 
Well 
No. 

2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
101 1 
1011 
1043 
1043 
1043 

- 

- 

- 

3700 
7799 

66438 
66542 
66517 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4045 
3 124 
3710 
3894 

66436 
66498 
4190 
4294 
3096 
3377 
3658 
3842 
7246 

66460 
665 15 
3090 
3397 
3691 
7791 
66439 
66543 
4345 
4382 
3091 
3 440 
3700 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

409 195FernaldU3GW 

Constituent 

Chloride 
Chloride 
Chloride 
Chloride 
Chloride 

Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chromium 
Chromium 
Chromium 

Concen- 
tration 

51.1 
66 

54.2 
1 

2.73 
51.2 
51 

78 9 
I00 

70.7 
76 

39.5 
44 
6 

22 
11.8 

9 
3.7 
19.4 
20 
0.5 
17.8 
22 

2.75 
11.5 
15. I 
0.5 
11.8 
23 

38.8 
37.9 
0.02 
0.01 
0.02 

D-42 
\ 

. Lab. 
qualifier 

(2) 

U 

U 

U 
U 
U 

- 
DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

Data 
validation 

gualifier ( 5 )  
J 

- 
- 
- 
- 

J 
J 

- 

J 
J 

J 
- 

- 

J 
UJ - 
- 
J - 
- 
J 

s ?3* 
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a 

a 

e 

- 
Wet] 
No. 

2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
1043 
1043 
1043 
101 1 
IO1 1 
101 1 
I011 
!043 
!043 
!043 

- 

- 

ID 

66572 
66577 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4045 
3124 
3710 
3894 

66436 
66498 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
66160 
665 15 
3090 
3397 
3691 
3886 
7794 
66439 
66573 
4345 
4345 
4382 
4382 
66438 
66572 
66577 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number 

(1) 
sufris Constituent 

Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
.... 

Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
C h roni i u m 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 

U Chromium 
F Chromium 
F Chromium 

Cobalt 
Cobalt 

Conccn- 
tration 

0.021 
0.0115 
0.0303 
0.027 1 
0.02 
0.02 
0.02 
0.03 
0.02 
0.02 
0 02 
0.03 
0.02 
0.02 

0.56 
0.02 

0.028 
0.02 

0.044 1 
0.012 
0.02 
0.01 
0.02 
0.02 1 
0.02 
0.02 1 
0.0292 
0.02 11 
0.0228 
0.0 1 
0.0 1 
0.0 1 
0.0 1 
0.0 1 

Lab 
qualifier 

(2) 

U 
U 
U 

U 
U 
U 

U 
U 

U 

U 

U 

U 
U 
U 
U 
U 

DW 
- (4) 

3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
4 
4 

- 

- 
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0 

0 

- 
We1 
No. 

206t 
206t 
3024 
3024 
3042 
3041 
401 1 
401 1 
401 1 
401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
lo50 
1056 
LO56 
lo56 
!056 
!056 
!066 
!066 
!066 
!066 
!066 
!383 
!383 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1043 

- 

- 

- 

ID 

66460 
66515 
66439 
66573 
4345 
4345 
4382 
4382 
309 1 
3440 
3700 
3887 

66438 
66572 
66577 
3147 
3197 
3743 
3969 
3 159 
3575 
3781 
3967 
4045 
3 124 
37 10 
3 894 

66436 
66198 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
66460 
66515 
3090 

409 195\Fernald\BG W 

1 ame u-3. vaiiuaic'u invrganir- Lunstitucnts ivr oiicwgrouna wwunawater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number 
suffix 

(1) 

F 
U 
F 
U 

Constituent 

Cobalt 
Cobalt 
Cobalt 
Cobalt 
Cobalt 

Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
eopper 
Zopper 
Zopper 
2opper 
2opper 
2opper 
Zopper 
Zopper 
2opper 
Zopper 
Zopper 

Concen- 
tration 

0.0 1 
0.0 1 
0.0 1 
0.0 1 
0.01 
0.01 
0.01 
0.0 1 
0.02 
0.02 
0.01 
0.03 
0.0 1 

0.022 

0.0 1 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.0 1 
0.0 1 
0.01 
0.01 1 
0.0 1 
0.017 
0.025 
0.01 
0.012 
0.13 
0.01 
0.0 1 
0.01 

D4.l 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U"""" 

U 

U 
U 

U 
U 
U 

- 
DQC 
(4) 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data 
validation 

qualifier (5 
UJ - 
- 
- 
- 
- 
- 

UJ 

- 
- 

UJ 

UJ 
UJ 
- 

UJ 
UJ 

- 
- 

. .. 

UJ 
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- 
Well 
No. 

3043 
3043 
3043 
3043 
3043 
3043 
401 1 
401 1 
401 1 
401 1 
2043 
2043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
1066 
1066 
1383 
2383 
5024 
5024 

- 

- 

- 

- 

3886 
7794 

66439 
66573 
4345 
4345 
4382 
4382 

66572 
66577 
66573 
4345 
4382 
3091 
3440 
3700 
3887 
7799 
66438 
66542 
66547 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4045 
3 124 
3710 
3894 
66136 
66498 
4190 
4294 
3096 
3377 

i avic u-J. vaiiuaieu inurganic umstitucnts wr Dacwgruuno lrruunuwrrrer 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number 
SufilS 

(1) 

F 
U 
F 
U 

Constituent 

Copper 
Copper 
Copper 
Copper 

Cyanide 
Cyan I de 
Cyanide 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
%oride 
Fluoride 
:Iuoride 
’luoride 
:luoride 
:luoride 
‘luoride 
’luoride 
‘luoride 
:luoride 
:luoride 
‘luoride 
‘luoride 
:luoride 
:luoride 
‘luoride 
:luoride 
:luoride 
:luoride 
Yuoride 

Concen- 
tration 

0.03 
0.01 
0.022 
0.01 
0.0 1 
0.01 

0.0 102 
0.01 13 
0.0 1 
0.0 I 
0.005 
0.005 
0.005 
0.002 

0.55 
0.51 
1.2 

0.82 
0.8 
0.7 
1.1 

1.25 
1.05 
0.9 
0.9 
0.91 
0.78 

1 
0.4 

0.88 
0.1 
0.05 
0.73 
1.9 

Lab 
qualifier 

(2) 
U 
U 

U 
U 
B 
B 

U 
U 
U 
U 
U 
U 

U 

U 

DQC 
- (4) 

3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 
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- 
Wei 
NO. 

3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
401 1 
401 I 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 

- 

- 
- 

ID 

7246 
66460 
665 15 
3090 
3397 
3694 
3886 

66439 
66543 
4345 
4382 
7799 
309 1 
3440 
3700 
3887 

66438 
66572 
66577 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4045 
3 124 
3710 
3894 

66436 
66198 
4190 
4291 
3096 
3377 
3658 
3842 

Table D-3. Validatcd Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Consti tuent 

Fluoride 
'Fluoride 
Fluoride 
Fluoride 
Fluoride 

Fluoride 

Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 

Concen- 
tration 

0.5 
0.4 
0.1 
0.44 
0.43 
0.46 
0.34 
0.19 
0.3 
0.37 
0.32 
0.14 
0.36 
0.0 1 

1.63 
2.227 
2.46 
2.2 

2.5 1 
2.15 
3.5 1 
3.5 
3.6 
I .6 

I .703 
1.6 

1.73 
0.506 

I .78 
0.628 
0.005 

3 
4.2 
4.1 

Lab 
qualifier 

(2) 
U 

U 

U 

. . . . . . . 

U 

DQC 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 
- 

- 

Data - 

validation 
qualifier (5 )  

J 
- 
- 
- 
- 
- 
J 

- 
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Well 
No. 

3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
3043 
4011 
401 1 
401 1 
2043 
2043 
2043 
2043 
2013 
2043 
2050 
2050 
2056 
2056 
2056 
2056 
1066 
1066 
I066 
1383 
!383 
1024 
1024 
1024 
1024 
1024 
1043 
1043 
1043 
1043 
1043 
101 1 

- 

- 

- 

ID 

66515 
3090 
3397 
3691 
3886 
7791 

66439 
66573 
4345 
4382 
4382 
3410 
3700 
3887 

664 3 8 
66572 
66577 
3743 
3969 
3575 
378 1 
3967 
4045 
3894 

66436 
66498 
4190 
4294 
3658 
3842 
7216 

66460 
66515 
3397 
3694 
3886 

66439 
66573 
4345 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Humbcr 
sul3is 

(1) 

U 
F 
U 

F 

- 

Constitucnr 

Iron 
1 ron 
Iron 
Iron 
Iron 

Iron 
Iron 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
-cad 
-cad 
-cad 
-cad 

Conccn- 
tration 

0.005 
4.16 

4 
1.52 

4 
3 6  

4.14 
1.9 

3.66 
3.63 
3.68 
0.04 
5.5 

0.005 

0.028 
0.002 
0.002 
0.002 
0.009 
0.002 
0.005 
0.002 
0.002 
0.004 
0.002 
0.14 

0.002 
0.002 
0.005 
0.005 
0.029 
0.0044 
0.0027 
0.002 

Lab 
qualifier 

(2) 
U 

U 

UWN 
B W N  

U 

U 
U 
U 

U 

U 
U 

U 

U 
U 
U 

BWN 
U 

D W  
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 

- 

- 

- 

Data - 
validation 

gualifier ( 5 )  

- 
- 
- 
J 

UJ - 
- 
UJ 
UJ 
J 
UJ 
J 
UJ 
UJ 
UJ 
J 
UJ 

- 
- 
UJ 
UJ 
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0 
. .. 

- 
Wel 
NQ 

40 1 
40 € 
40 1 
204 
204 
204 
204 
204. 
204. 
204: 
203  
203  
203 
203  
20% 
20% 
2 0 3  
20% 
20% 
206C 
206C 
206C 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
1043 
1043 
IO43 
1011 
101 1 

- 

- 

- 

ID 

4382 
309 1 
3440 
3700 
3887 

66438 
66572 
66577 
3147 
3497 
3743 
3969 
3159 
3575 
378 1 
3967 
4045 
3124 
3710 
3894 

66136 
66498 
4190 
4294 
3096 
3377 
3658 
3842 
66460 
665 15 
3090 
3397 
3694 
3886 
7791 
56439 
56573 
4345 
4382 

- 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Numbcr 

(1) 
U Lcad 
F Lead 
U Lcad 

suliis Constituent 

Magnesium 
Magnesium 

U 
F IMagnesium 

Concen- 
tration 

0.002 
0.002 
0.002 
36.4 
38 

25.9 
38.8 
38.5 
41 

38.7 
28.3 
29.1 
27 8 
27 

28 
30.15 
31.3 
37 

28.9 
21.2 
46 

28.1 
28.1 
27.8 
26.6 
24.6 
26 

23.5 
26 8 

0.58 1 
27.8 
29 

29.3 
20.1 

Lab 
qualifiei 

(2) 
uw 
U 
U 

. . . . . . . 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 

- 

4347 
412 919 3 
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Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEM P 
Fcrnald, Ohio 

- 
We1 
NO& 

4011 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
101 1 
101 1 
1011 
1011 
2043 
2013 
2043 
2043 
2043 

- 
- 

- 

- 

ID 

3440 
3700 
3887 

66572 
66577 
3 147 
3197 
3743 
3 969 
3 159 
3575 
3781 
3 967 
4015 
3 124 
3710 
3894 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
3090 
3397 
3691 
3886 
7791 

66573 
4345 
4315 
4382 
4382 
309 1 
3440 
3700 
3887 

66572 

Numbcr - 

Constituent 
Concen- 
tration 

26.6 
0.168 
0.15 
0.1 

0. 145 
0.192 
0.376 
0.09 
0.088 
0.113 

0.1 
0.014 
0.018 
0.018 

0.202 
0.78 
0.2 

0.119 
0.897 
0.06 
0.05 
0.05 
0.068 
0.016 
0.078 
0.147 
0.154 
0.016 
0.15 

0.0002 
0.0003 
0.0002 
0.0062 
0.0002 

Lab 
qualifier 

(2) 

. ... 

DQO 
(4) 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
4 

- 
- 

- 

- 

Data - 

validation 
qualifier (5 )  
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0 
.. . 

0 

a 

- 
Wet1 
No. 

2013 
2050 
2050 

2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3043 
3043 
3013 
3043 
3043 
3043 
401 1 
401 1 
401 1 

- 

205a 

2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 

Sample 
ID 

3197 
3 743 
3969 
3 159 
3575 
378 1 
3967 
4015 
3 124 
3710 
3891 
4190 
4291 
3096 
3377 
3658 
3812 
3090 
3397 
3694 
3886 
7791 

66573 
4315 
4345 
4382 
309 1 
3410 
3700 
3887 
3 147 
3497 
3743 
3969 
3 159 
3575 
3781 
3967 
4015 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wclls in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constitucnt 

Mercury 
Mcrcury 
Mercury 

Mcrcury 
Mercury 
Mercury 
Mcrcury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mcrcury 
Mercury 
Mcrcury 
Mcrcury 

F Mercury 
U Mercun 

Mcrcurv 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
'Molybdenum 
Molybdenum 
IMolybdenum 
'Molybdenum 
Molybdenum 
Molybdcnum 
Molybdenum 
Molvbdenum 

Concen- 
tration 

0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0004 
0.001 
0.0002 
0.0002 
0.0002 

0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.001 
0.02 
0.05 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 

.. ... 
U 
U 
U 
U 
U 

U 
U 
U 

- 

- (4) 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

- Data 
validation 

qualifier (5: 
- 

UJ 

UJ 

UJ 

J 
J 

- 

UJ 

UJ 

UJ 
UJ - 
- 

UJ 
UJ - 
- 

409195WernaldV3GW D-50 
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e 

e 

e 

- 
Well 
NO. 

20& 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
401 1 
401 1 
401 1 
401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
1066 
2066 
2066 
2066 
2383 

- 

- 

ID 

3894 
4190 
4294 
3096 
3377 
3658 
3842 
7246 
3090 
3397 
3694 
3 886 
7794 
4345 
4345 
4382 
4382 
309 1 
3440 
3700 
3887 

66438 
66572 
66577 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3 967 
4045 
3124 
37 10 
3894 

66436 
66498 
4190 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Sliandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
Number 

(1) 
S f l i S  

F 
U 
F 
U 

.. 

Constituent 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Nickel 
Nickel 
Nickel 
Nickel 
Nickcl 
Nickel 
Nickel 
Nickel 
Nickel 
Nickcl 
Nickel 
Nickel 
Nickel 
Nickcl 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 

Conccn- 
tration 

0.02 
0.02 
0.02 
0.0 1 
0.0 I 
0.02 
0.05 
0.02 
0.02 
0.02 
0.03 
0.05 
0.02 
0.02 

0.02 
0.023 

0.02 12 
0.0262 
0.0232 
0.02 
0.02 
0.02 
0.03 
0.02 
0.02 
0.02 
0.03 
0.03 
0.02 
0.02 
0.03 
0.02 
0.02 
0.02 

Lab 
qualifier 

(2) 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

B 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

... 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

Data - ~ 

validation 
qualifier ( 5 )  - 

- 
J - 
- 
- 
- 

UJ 

UJ 
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a 

a 

a 

- 
We1 
No. 

238: 
3024 
3024 
3024 
3024 
3024 
3024 
3024 
301: 
304: 
304: 
304: 
304: 
3013 
3043 
101 I 
101 1 
101 1 
101 1 
2043 
2043 
2043 
2056 
2056 
2056 
1066 
2066 
!383 
!383 
1024 
1024 
1024 
1024 
1043 
1043 
1013 
1011 
!043 
!043 
1043 
101 1 

- 

- 

- 

- 
- 

ID 

3377 
3658 
3842 
7216 

66460 
66515 
3090 
3397 
3691 
3886 
7791 

66439 
66573 
4345 
4315 
4382 
4382 
3700 
7799 

66512 
3575 
3781 
4015 
3124 

66436 
4190 
4291 
3096 
3658 

66460 
66515 
3090 
3397 
3691 
4382 
66572 
66577 
66573 
4315 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Sliandon Section, Great Miami Aquifer 

FEM P 
Fernald, Ohio 

Constituent 
Conccn- 
tration 

0.02 
0.02 
0.78 
0.02 
0.02 
0.02 

0.023 1 
0.02 
0.02 
0.01 
0.02 
0.02 
0.02 
0.02 

0.869 
0.1 

0.016 
0.02 
0.1 
0.1 

1 
1.1 

0.24 
0.15 

0.604 
0.65 
0.12 
0.1 
0. I 
0. I 
0.5 
0.5 
0.5 
7.51 

Lab 
qualifier 

(2) 
U 
U 

U 
U 
U 

U 
U 
U 
U 

U 
B 
U 
B 
U 
U 
U 
U 

U 

.... 

U 
U 
U 
U 
U 
U 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
3 

- 

- 
- 

Data 
validation 

qualifier ( 5 )  

- 
J 

UJ 
- 
- 
- 

- 

UJ - 

- 
- 
UJ 

J 

J 
J 

J 
J 
J 
J 
J 
J 
J 
J 

- 

._ 

..  
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- 
Well 
No. 

4011 
2013 
2043 

- 
- 

2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
401 1 
2043 
2013 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 

- 

- 

Sample 
ID 

3440 
3700 
3887 
3 147 
3497 
3713 
3969 
3159 
3575 
3781 
3967 
4015 
3 124 
3710 
3891 
4190 
4291 
3096 
3377 
3658 
3812 
3090 
3397 
3691 
3886 
4345 
4382 
3091 
3410 
3700 
3887 

66572 
66577 
3 147 
3497 
3743 
3969 
3159 
3575 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

- -  Mumbcr .__ _ _  

Ml s Constitucnl 

Phosphorus 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 

Conccn-. 
tration 

7.47 
0.1 

0.06 
0.02 
1.07 
0.12 
0.085 
0.902 
0 08 
0.11 

0.125 
0.098 
0.07 
0.04 

0.02 
0.3 
0.08 
0.3 

0.104 
0.52 
1.27 
0.38 
1.82 

5 
0.777 

I .16 
1.33 
1.42 
1.58 

2 
1.52 
1.4 

1.33 
I .9 

~~ Lab 
qualifier 

(2) 

U 

U 

U 

U 

B 
B 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 - 

- Data- 
validation 

qualifier ( 5 )  

J - 
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Number 
suflis 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 

Constituent 

- 
We1 
No. 

20% 
20% 
20% 
206C 
206C 
206t 
2383 
238: 
3024 
3024 
3024 
3024 
3042 
3013 
3043 
3043 
3043 
3043 
101 1 
101 I 
101 1 
$01 1 
1013 
2043 
1013 
!043 
!043 
1050 
2050 
!056 
!056 
!056 
!056 
!066 
!383 
!383 
1024 
1024 
1024 
1043 
1013 

- 

- 

- 

F 
U 
U 

Sample 
ID 

404 5 
3 124 
3710 
3891 
4190 
4291 
3096 
3377 
3658 
3812 
3090 
3397 
3691 
3 886 
7791 

66573 
4345 
4345 
4382 
4382 
3410 
3700 
3887 

66572 
66577 
3743 
3969 
3575 
378 1 
3967 
4045 
3894 
4190 
4291 
3377 
3658 
3842 
3397 
3691 - 

Potassium 
‘Potassium 
Potassium 
Potassi urn 
Potassium 
Potassium 
Potassium 

F 

(1) 
Potassium 

Potassium 
Sclcnium 
Sclenium 
Scleniuni 
Selenium 
Sclcnium 
Sclcnium 
Sclcniuni 
Sclcniuni 
Sclcniuni 
Sclehiuni 
Seleniuni 
Scleniuni 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 

Concen- 
tration 

13.1 
1.3 
1.3 

1.67 
1.23 
1.6 
2.8 

2 37 
4 03 

5 
1 09 
0.92 
1.09 

5 

3 
0.005 
0.002 
0.006 
0.002 
0.002 
0.002 
0.005 
0.002 
0.002 
0.005 
0 005 
0.005 
0.003 
0.002 
0.005 
0.002 
0.002 
0.005 
0.002 

Lab 
qualifier 

(2) 

U 

U 

U 
B 
B 
B 

U 
U 

..... 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DQC 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data 
validation 

qualifier ( 5 )  

J 
J 

- 

- 
- 
J - 
- 
J 
UJ 
U 
J 
J 

J - 
- 
- 
- 

UJ 
J 
UJ 
UJ 

UJ 

UJ 
UJ 
UJ 
UJ 

- 

..... 

UJ 
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a 

0 

a 

- 
We1 
No. 
- 
301: 
301: 

4011 
401 1 
401 1 
401 I 
2382 
2382 
2043 
2042 
2042 
204: 
2043 
2043 
2043 
205C 
2050 
2050 

2056 
2056 
2056 
2056 
2056 
2066 
1066 
1066 
2066 
1066 
!383 
!383 
1024 
1024 
1024 
1021 
1024 
1024 
io24 
1043 
1043 

301: 

- 
- 

2050 

- 

ID 

66573 
4345 
4345 
4382 
4382 
4190 
4291 
309 1 
3440 
3700 
3887 

66138 
66572 
66577 
3 147 
3497 
3743 
3969 
3159 
3575 
3781 
3967 
4015 
3 121 
3710 
3891 

66136 
66198 
1190 
4294 
3096 
3377 
3658 
3812 
7216 

66460 
66515 
3090 
3397 - 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Scction, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

- 
Number 

sulrls 

(1) 

F 
U 
F 
U 

I 

. . -  

Constituent 

Sclcnium 
Selcniuiii 
Selenium 
Selenium 
Selenium 

Silver 
Si I ver 
SiI\.cr 
Silver 
SI Ivcr 
s I 1 \ref 
Silver 
Silvcr 
Silver 
Silver 
Silver 
Si 1 ver 
Silver 
Silver 
Si h e r  
Silver 
Silver 
Si h e r  
Silver 
Silvcr 
Silvcr 
S i 1 vcr 
Silver 
Silver 
Silver 
Silver 
Si 1 ver 
Silvcr 
Silver 

Conccn- 
tration 

0.005 
0.06 

0.002 
0.002 
0.002 
0.002 
0.002 

2.5 
4.66 
0.0 I 
0.01 
0.0 I 

0.0005 
0.0127 

0.0 1 
0.0005 
0.0 I 
0.0 1 
0.0 1 
0.01 
0.0 1 
0.014 
0.0 I 
0.0 I 
0 017 
0.0 I 
0.0 I 
0.0 I 

0.0005 
0.0 1 

0.0138 
0.012 
0.01 
0.01 

Lab 
qualifier 

(2) 
U 

UE 
UWN 
UWN 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U . . . . . . . 

U 
U 
U 
U 
U 

U 
U 

3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Data - -  

validation 
qualifier ( 5 )  

J 
UJ 
UJ 
UJ 
UJ - 
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- 
Well 
No. 

3011 
3041 
3043 
3043 
3041 
401 1 
4011 
401 1 
401 1 

- 

2043 
2043 
201: 
2043 
2043 
2043 
2050 
205a 

205a 
205C 

2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
3043 
401 1 - 

7794 
66439 
66573 
4345 
4345 
4382 
4382 
309 1 
3440 
3700 
3887 

66572 
66577 
3 147 
3497 
3743 
3 969 
3 159 
3575 
378 1 
3 967 
4045 
3124 
3710 
3 891 
4190 
4294 
3096 
3377 
3658 
3812 
7246 
3090 
3397 
3691 
3886 
7794 

66573 
4345 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in  the Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

Numbcr 
sulli s 

(1) - 

U 
F 
F 
U 

U 

.. . -  

Constituciit 

Silver 
Silver 
Silver 
Silver 
Silver 

Sodium 
Sodium . 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 

Conccn- 
tration 

0.01 
0.0005 
0.01 
0.01 

0.0138 
0.01 17 
0.0 126 
0 005 
0.005 
35.3 
10 
7.6 

39.2 
35.3 

36.4 
40 
41 

46.6 
12.7 
17  
8 

8.19 
21.8 
38 

12.1 
9.97 
3.56 
13.8 
16 

11.9 
I5 

0.87 
16.3 
23 7 

Lab 
qualifier 

(2) 
U 
U 
U 
U 

U 
U 

. . . . . . .. 

DQO 
(4) 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 

- 

- 

- 

Data -- 

validation 
gualifier ( 5 )  - 

UJ 
- 
- 
- 

J - 

- 
- 
J 

J - 
- 
J 
J 

J 

- 

J 

. . . . . . . . 
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4347 
4/29/93 

- 
We1 
Nil. 

401 1 
4011 
401 1 

- 

4011 
4011 
201: 
204: 
204: 
204: 
204: 
204: 
204: 
201: 
205C 
205C 
205C 
205C 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3021 
3024 
3024 
3021 
3043 
3043 
3013 
3043 
3013 

- 

- 

ID 

4382 
4345 
4382 
3091 
3410 
3 700 
3887 
7799 
66138 
66542 
66517 
3147 
3197 
3713 
3969 
3159 
3575 
378 1 
3967 
4015 
3 124 
3710 
3891 

66136 
66198 
4190 
4291 
3096 
3377 
3658 
3842 
7246 

66160 
66515 
3090 
3397 
3691 
3886 

66139 - 

Table D-3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in tlic Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

Number 
suflis 

(1) 
F 
F 
U 

~ ~~~ 

Constituent 

Sodi u n i  
Sod i uni 
Sodium 
Specific conductivity 
Specific conductivity 
. . . . . . . . 

Sulfatc 
su I rate 
Sulfatc 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Su I fate 
sulfalc 
Sulfate 
Sulfate 
SUI fatc 
Sulfate 
Sulfate 
Sulfate 
Sulfatc 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfarc 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
;ulfate 

Co nce n- 
tration 

23.8 
1 1  

30.3 
862 
8710 
40 
13 
166 
54 
2 

I6 1 
38 8 
20 7 

4 

2 
2 

133 
2 

2.79 
13.4 
265 
77 
63 
58 
I12 
I60 
2 

122 
I30 
8 
12 

182 
5.5 

4 75 

Lab 
qualifiei 

(2) 

U 

U 

U 

U 

U 
U 
U 

U 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

Data 
validation 

qualifier (5) - 

409195FernaldBGW D-57 538 



4347 
4/29/93 

a 

a 

- 
Wdi 
No. 

3043 
4011 
401 I 
2043 
2043 
2383 
2383 
3043 
2043 
2043 
3043 
401 1 
401 1 
401 1 
401 1 
2043 
2043 
3043 
401 1 
401 1 
2043 
2043 
2050 
2050 
2056 
2056 
2056 
2056 
2066 
2066 
3024 
3024 
3043 
3013 
2013 
2043 
2013 
2066 
!066 
!383 
!383 

- 

- 

- 

- 
- 

- 

4382 
66572 
66577 
4190 
4294 

66573 
66572 
66577 
66573 
4345 
4345 
4382 
4382 
66572 
66577 
66573 
4345 
4382 
3700 
3887 
3743 
3969 
3781 
3967 
3967 
4045 
3710 
3891 
3658 
3842 
3694 
3886 

66438 
66572 
66577 
66436 
66198 
4190 
4291 

Table D-3. Validated Inorgiinic Constituents for Background Groundwater 
Monitoring Wells i n  the Shandon Section, Grcat Miami Aquifer 

FEMP 
Fcrnald, Ohio 

Numbcr 
dl s 

(1) 

F 
U 
F 
U 

D 

~ -~~ Constituent 

Sulfate 
Sulfate 
Sulfate 
Sulfide 
Sulfide 

Thal 1 i uni 
Tliallium 
Tha I I i um 
Tin 
Tin 
Tin 
Total Dissolved Solids 
Total Dissolved Solids 
Total Kjddahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjcldahl Nitrogen 
Total Kjcldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogcn 
Total Kjcldahl Nitrogcn 
Total Kjcldahl Nitrogen 
Total Kjeldahl Nitrogcn 
Told Kjeldahl Nitrogcn 
Vanadium 
Vaiiadiuni 
Vanadium 
Vanadi um 
Vanadium 
Vanadium 
Vanadium 

Concen- 
tration 

2 
62.8 
49.2 
0.5 
0.5 
0.5 
0.5 

0.0005 
0.00 1 
0 001 
0.00 1 
0.002 
0.002 
0.04 

1.63 
2.46 
0.6 
3.5 
I .1 
2.7 
2.8 

4.74 
1 

0.83 
0.6 
4 

3 44 
0.0234 
0.0226 
0.0205 
0.0167 
0.016 
0.0 15 
0.016 

Lab 
qualifiei 

(2) 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

..... 

B 
B 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
3 
3 
3 
3 
4 
4 
4 
3 
3 

- 

- 

- 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 

- 

- 

Data 
validation 

qualifier (5:  

- 
- 

UJ 
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a 

a 

- 
Welt 
No. 

3021 
3021 
3043 
3043 
4011 
401 1 
401 1 
401 1 
2013 
2043 
2013 
2066 
2066 
3024 
3021 
3043 
3043 
401 1 
401 1 
401 1 
401 1 

- 

- 

- 

Sample 
ID 

66160 
665 15 
66439 
66573 
4345 
4315 
4382 
4382 
661 3 8 
66572 
66577 
66136 
66198 
66160 
66515 
66139 
66573 
4315 
4345 
4382 
4382 

Table D-3. Validated lnorganic Constituents for Background Groundwater 
Monitoring Wells in tlic Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

Numbcr Co iicc n - 
surrn Constilucnr tration 

Lab- 
qualifier 

(2) 

B 
B 
B 
U 
U 

E 
E 

E 
B 

3 
4 
4 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 - 

4347 
4/29/93 

Data- 
validation 

qualifier ( 5 )  - 
- 
- 
- 
- 
- 
- 
- 

409 195\Fernald\BG W D-59 



4347  
4/29/93 

- 
Well 
No. 
- 
2098 - 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2 122 
2122 
2 122 
2 122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
1026 

- 

- 

3 187 
3505 
3750 
3 980 
3591 
3796 
3 990 
4087 
3158 
3571 
3776 
3962 
3 157 
3504 
3749 
3 979 
3 190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3 186 
3 187 
3505 
3750 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Aluminum 
Ammonia 
Ammonia 
Ammonia 
Ammonia ..... . 

Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia 
Ammonia . 

Ammonia 
Ammonia 
Ammonia 
Ammonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4mmonia 
4rsenic , 

4rsenic 
4rsenic 
4rsenic 

Concen- 
tration 

0.0982 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.33 1 
0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.3 
0.3 

0.55 
0.002 

Lab 
qualifier 

(2) 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
u 
U 

U 
U 
U 
U 

U 
U 

U 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

3 
3 
3 
3 - 

Data 
validation 

qualifier (5) 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 

J 
UJ 

- 

UJ 

UJ 

UJ 
UJ 

U 
UJ 

UJ 
UJ - 

UJ 
UJ 
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434'7 
4/29/93 

Number 
suffix 

(1) 

- 
We1 
NO. 

2024 
2091 
2091 
2091 
2091 
2121 
2121 
2121 
212; 
212; 
306: 
306: 
306: 
3092 
3092 
3098 
3098 
309s 
3095 
3 1OC 
3 1OC 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 

2098 
2098 
1121 
2121 
2121 
1121 
1122 
2122 
I122 
1122 
5063 
5063 

- 

- 

2098 

- 

. - 

Constituent 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 

ID 

3796 
3990 
4087 
3571 
3776 
3962 
3749 
3979 
3190 
374 1 
3966 
3589 
3795 
3989 
4088 
3742 
3977 
3517 
3761 
3978 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 
Barium 

3186 
3187 
3505 
3750 
3 980 
3591 
3796 
3990 
4087 
3158 
3571 
3776 
3962 
3 157 
3504 
3749 
3979 
3190 
3 191 - 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Concen- 
tration 

0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.003 
0.3 

0.002 
0.003 
0.002 

0.003 
0.06 
0.06 
0.055 
0.01 
0.073 
0.05 
0.015 
0.052 
0.034 
0.035 
0.04 
0.014 
0.01 
0.039 
0.035 
0.057 
0.013 
0.05 
0.05 

Lab - 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data - 

validation 
qualifier (5) 

UJ 
UJ 
UJ 
J 
UJ - 
- 
UJ - 
- 
- 
UJ 
UJ 
UJ 
J 
UJ 
UJ 
UJ 

UJ 
UJ 

- 

J - 
J 
UJ - 
- 
- 

. . . . . . . - 
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4347 
4/29/93 

- 
Well 
No. 

3063 
3063 
3063 
3098 
3098 
3098 
3098 
309s 
3095 
309s 
3095 
309s 
3 100 
3 loa 
3 loa 
3100 
3100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 

- 

- 

- 
Sample 
ID 

3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3186 
3 187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3158 
3571 
3776 
3 962 
3157 
3 504 
3749 
3979 
3190 
3191 
3495 
3741 
3 966 
3589 
3795 

- 

Table D-4. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Barium 
Barium 
Barium 
Barium 
Barium 

Barium 
Barium 
Barium 
Barium 
Barium 

Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Zadmium 
Cadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
Zadmium 
2idmium 
3admium 
zadmium 
3admium 
3admium 
3admium 
3admium 

Concen- 
tration 

0.017 
0.066 
0.045 
0.04 

0.048 
0.049 

0.05 14 
0.062 
0.064 
0.06 1 
0.064 
0.06 1 
0.05 
0.05 

0.005 
0.002 
0.002 
0.006 

0.0039 
0.005 
0.002 
0.002 
0.005 
0.005 
0.002 
0.002 
0.005 
0.005 
0.005 
0.002 
0.01 
0.005 
0.002 
0.002 

-Lab 
qualifier 

(2) 

U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

Data 
validation 

qualifier ( 5 )  - 
- 
J 
J 

J 
J - 

U 
J - 
- 
- 
U 
J 
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4347 
4/29/93 

- 
W d  
No. 

309! 
3091 
309! 
309! 
309! 
309! 
309! 
3 10( 
3 10( 
3 10( 
310( 
310( 
202f 
202t 
202c 
202f 
2026 
2098 
2091 
2098 

2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
1063 
1063 
1063 
1098 
1098 
1098 
1098 
1099 
1099 
1099 

- 

- 

2098 

- 

.............. ............. ....... ............ ................ 
............. ............. ............. ............. ............... .............. ............ ............. . . . . .  ..... 

Samplc 

3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3 186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 - 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent I -  
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 

Calcium . 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 
Calcium 

Concen- 
tration 

0.006 
0.0054 
0.005 
0.005 
0.002 
0.002 
0.005 
0.005 
0.005 
0.002 
0.002 
0.005 
87.7 
86.7 

70.2 
89.6 
95.2 
95 

76.7 
83.5 
93 
91 

86.3 
87.9 
96.5 
91.7 
100 
103 
106 
108 
114 

95.5 
93.6 
100.9 

Lab 
qualifiei 

(2) 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data 
validation 

qualifier (5 )  
J 
J - 
- 

UJ 

- 
- 
UJ - 
- 
- 
- 
J 
- 
- 
J 
UJ - 
- 
J 

- 

J 

...... 
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4347 
4/29/93 

- 
Wd 
No. 

3095 
30% 
3 10( 
3 10( 
3 10( 
3 10( 
3 lo( 
202c 
202c 
202c 
2026 
202c 
2098 
2098 
209E 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3100 

- 

- 

ID 

3239 
3240 
3517 
3761 
3978 
3186 
3187 
3505 
3750 
3980 
3591 
3796 
3 990 
4087 
3158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3.742 
3977 
3239 
3240 
3517 

Table D-l. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Calcium 
Calcium 
Calcium 
Calcium 

Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
ehloride 
rhloride 

. .  

Concen- 
tration 

99 
110 
92.8 
88.5 
96.8 
98.9 
100 

41 9 
45.4 
41 
3 

120 
20.5 

9 

20 
5 

23 
22.5 
6.2 

24.5 
6 
26 

17.5 
8 
16 
26 

49.5 
37.5 
41 
1.5 
35 

42.5 
28 
28 

D-64 

Lab 
qualifier 

(2) 

U 

...... 

U 

- 
DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

Data 
validation 

qualifier ( 5 )  

J - 
- 

J 
J 
J 
J 

J 

J 
J 
J 

- 

- 
J 
UJ 

J - 
- 
J 
J 
J 
J 
U 
J 
J 
J 
J - 

. . . . . . . . 
- 

- .  
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- 
Well 
No. 

3 100 
3 100 

- 

2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3100 
3100 
3 100 
3 100 
3100 
2026 
2026 
2026 

- 

- 

ID 

3 186 
3 187 
3505 
3750 
3 980 
3591 
3796 
3 990 
4087 
3 158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3 186 
3187 
3505 

Table D-4. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 

' 

Chromium 
Copper 
Copper 

Concen- 
tration 

2.5 
39 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 

0.0358 
0.02 
0.02 
0.02 

0.02 
0.02 
0.03 
0.02 
0.02 
0.026 
0.04 1 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.01 
0.01 
0.01 

409195WernaldWGW D-65 

Lab 
qualifier 

(2) 

U 
U 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 
U 

U 
u 

U 
U 
U 
U 

U 
U 
U 
U 

U 
U 

. u  

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- 

- 

- 

- Data 
validation 

qualifier ( 5 )  
U 
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Table D-l. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
Well 
No. 

2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2 122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 

- 

- 

- 

3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3 962 
3 157 
3504 
3749 
3 979 
3 190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 

.. 

Constituent 

Copper 
Copper 
Copper 
Copper 
.... Copper 

Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Comer 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 

Concen- 
tration 

0.021 
0.02 
0.05 
0.0 1 
0.014 
0.01 1 
0.012 
0.13 
0.176 
0.12 
0.01 
0.01 
0.0 15 
0.01 

0.01 1 
0.01 
0.025 
0.09 1 
0.083 
0.056 
0.05 
0.0 1 
0.01 
0.01 
0.018 
0.01 
0.34 
0.35 
0.23 
0.25 
0.2 

0.28 
0.26 
0.17 

-Lab 
qualifier 

(2) 

U 

U 
U 

U 
U 

U 
U 
U 

U 

U 
U 
U 

U 

- 
DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

Data 
validation 

qualifier (5 )  

J 

J 
J 
U 

J 

- 

UJ 
UJ 

J 
UJ 

- 

- 
- 
- 
U 
J - 
- 
U 
UJ 

.... 

J 
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- 
We11 
No. 

2098 
2121 
2121 
2121 
2121 
2122 
2122 
2 122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 

- 

- 

- 

Sample 
ID 

3571 
3776 
3 962 
3 157 
3504 
3749 
3 979 
3 190 
3191 
3495 
3741 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3 240 
3517 
376 1 
3978 
3 186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3962 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Fluoride 
Fluoride 
Fluoride 
Fluoride 

Fluoride 
Fluoride 
Fluoride . 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 

Concen- 
tration 

0.28 
0.35 
0.32 
0.29 
0.2 

0.34 
0.22 
0.2 1 
0.2 
0.37 
0.36 
0.28 
0.25 
0.2 

0.2 
0.2 

0.27 
0.29 
0.23 
0.18 
0.2 
0.05 
0.05 
0.005 
0.016 
0.02 
0.4 
0.1 

0. I I6 
0.0181 
0.005 
0.005 
0.005 
0.02 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- Data 
validation 

qualifier ( 5 )  
J 

- 

J - 

- 
- 

- 
UJ 

J 
J 

J - 
- 
- 

UJ 

UJ 

409 195Wernaldl3GW D-67 548 
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e 

e 

e 

- 
We1 
No. 

2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 

- 

3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3100 
3 100 
3 100 
2026 
2026 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
3063 
3063 
3098 
3098 
3098 
3098 

- 

- 

Sample 
ID 

3749 
3979 
3190 
3191 
3495 
374 1 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3 977 
3239 
3240 
3517 
3761 
3978 
3750 
3980 
3796 
3990 
4087 
3158 
3571 
3776 
3 962 
3157 
3749 
3979 
3741 
3966 
3589 
3795 
3989 
4088 

- 

- 

Table D-l. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Iron 
Iron 
Iron 
Iron 
Iron 
. . . . . . . . . . . 

Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 

Concen- 
tration 

0.005 
0.005 
0.005 
0.05 
0.05 
0.05 
0.037 
0.007 
0.07 
0.005 
0.022 
0.027 
0.057 
0.05 

0.028 
0.03 
0.002 
0.002 
0.002 
0.002 
0.002 
0.08 
0.002 
0.002 
0.002 
0.06 

0.002 
0.002 
0.002 
0.002 
0.005 
0.002 
0.002 
0.008 

4091 95FernaldWGW D-68 

~ Lab 
qualifier 

(2) 
U 
U 
U 

U 
U 

U 

U 
U 
U 
U 

U 

U 

..... U 

U 
U 

U 
U 
U 
U 

U 
U 
U 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

Data 
validation 

qualifier ( 5 )  - 
- 
UJ - 
- 

J 
UJ 
UJ 
J 
UJ 

- 
U 
UJ 

- 
- 
U 
J 

UJ 
UJ 
J 
UJ 

UJ 

UJ 

UJ 

- 

UJ 

.. 

. .  . 
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- 
Well 
No. 

30% 
30% 
3 1OC 
3 1OC 
3 1OC 
2026 
2026 
2026 
2026 
2026 

- 

- 

2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 - 

3517 
3761 
3978 
3 186 
3 187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3158 
3571 
3776 
3962 
3 157 
3504 
3749 
3979 
3 190 
3191 
3495 
3741 
3966 
3589 
3795 
3 989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 

- 

- 

Table D-l. Validated Inorganic Constituents for Background Grouodwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number 
suffix 

(1) 

I Constituent 

Lead 
Lead 
Lead 
Lead 
Lead 

Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 

. . . . . . . . 

]Magnesium 

Concen- 
tration 

0.001 
0.002 
0.002 
0.003 
0.002 
28.6 
28.3 
30 

18.3 
33 

32.4 
31.7 
31.7 
25.8 

18 
22.1 
22.8 
24.36 
21.4 
21  

30.9 
29.8 
31.4 
32.9 
31.9 
31.3 
32.88 
32.4 
33 

28.8 
26.8 
29.4 
29.6 
28 

409 195\FemldU3GW D-69 

Lab 
qualifier 

(2) 

U 
U 

U 

DQC 
- (4) 

3 
3 

,3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

4/29/93 

_. 

-Data 
validation 

qualifier (5 )  
UJ 
UJ 
UJ 
UJ 
UJ - 
- 
- 

J 
- 
- 
J 
J 

- 
J - 
- 
- 

- 

J 
J 

J 
J 

- 

J 

,550 
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Table D-l. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wclls in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
We1 
NO, 

202t 
202t 
202c 
2026 
202c 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
1026 
!026 

- 
ID 

3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3 962 
3157 
3504 
3749 
3979 
3 190 
3191 
3495 
3741 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3 186 
3187 
3505 
3750 
3980 

Number 
Constituent 

Manganese 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 

Concen- 
tration 

0.02 
0.02 
0.00 1 
0.00 1 
0.005 
0.02 
0.009 
0.014 

0.0 135 
0.003 
0.002 
0 002 
0.073 
0.001 

0.006 
0.02 
0.02 
0.019 

0.0208 
0.02 
0.02 
0.001 
0.002 
0.009 
0.02 
0.02 
0.009 
0.006 
0.016 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 

Lab 
qualifier 

(2) 
U 
u 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 
U 
U 

DQC 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

-Data 
validation 

qualifier ( 5 )  

- 
- 
UJ 

J 
J 

- 
U 
J 

- 
- 
- 
- 

J 
J 

J 
J 

- 

- 

U 
J 
- 
- 
- 

UJ 
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Table D-4. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

- 
Wd 
No. 

209€ 
2091 
2091 
2098 
2121 
2121 
2121 
2121 
2 122 
2122 
2122 
2122 
3062 
3063 
3063 
3063 
3063 

- 

3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3100 
3100 
3100 
3 100 
3100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 

- 

- 

ID 

3990 
4087 
3 158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
376 1 
3978 
3186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3158 

- 

- .  

Constituent 

Mercury 
Mercury 
Mercury 
Mercury 
Mercury 

Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercurv 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Concen- 
tration 

0.0002 
0.0002 
0.0002 
0.0005 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 

0.0002 
0.0002 
0.0002 
0.0004 
0.0003 
0.0002 
0.0002 
0.0002 
0.0002 
0.0002 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.057 
0.02 
0.01 
0.02 

Lab - 

qualifier 
(2) 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 
U 
U 
U 
U 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Data 
validation 

qualifier ( 5 )  
UJ 

J 
J 

UJ 

UJ 

J 

UJ 

- 

- 
- 
- 

- 
- 
UJ 

UJ 
UJ 

J 
UJ 

- 

- 

UJ 
J 
J 

- 
I -  

UJ 

- 
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- 
We1 
No. 

212 
212 
212 
212: 
212: 
212: 
212: 
306: 
306: 
306: 
306: 
306: 
3091 
3092 
3092 
3092 
3095 
3095 
3095 
3095 
3095 
3 1OC 
310C 
3 1oc 
310C 
310C 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
1098 
1098 
!121 
!121 
!121 
!121 
!122 
! 122 

- 

- 

- 

3962 
3 157 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
376 1 
3978 
3186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3962 
3 157 
3504 

Table D-4. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- - - - - - . . . - . 

Constituent 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 

Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Molybdenum 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 

Concen- 
tration 

0.02 
0.02 
0.0 1 
0.02 
0.025 
0.04 
0.01 
0.02 
0.02 
0.027 
0.092 
0.01 
0.02 
0.02 

0.02 
0.038 
0.02 
0.02 
0.01 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.02 

- Lab 
qualifier 

(2) 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 

U 

U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

7 

~ - .~ 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

- Data - .  

validation 
qualifier ( 5 )  - 

UJ 
- 
- 
- 

- 
U 
J 
UJ 

J 
UJ - 

- 
J 
- 

- 

J 

- 

UJ 

J 

-. 

- -. .. . . .. . . 
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- 
WeU 
NO. 

2121 
2 122 
306: 
3062 
3063 
3063 
3063 
3098 

3098 
3098 
309s 
309s 
309s 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 

- 

3098 

- 

- 

ID 

3 190 
3191 
3495 
3741 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3 978 
3 186 
3187 
3505 
3750 
3980 
3591 
3796 
3 990 
4087 
3158 
3571 
3776 
3962 
3 157 
3504 
3749 
3979 
3190 
3191 
3741 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

. .  

Constituent 

Nickel 
Nickel 
Nickel 
Nickel 
Nickel 

Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nickel 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Yitrite 
Vitrate 
Vitrate 
Vitrate 
Vitrate 
Vitrate 
Vitrate 
Vitrate 
Vitrate 
Vitrate 

Concen- 
tration 

0.02 
0.03 
0.02 
0.02 
0.02 
0.024 
0.03 
0.02 
0.02 
0.02 
0.02 
0.026 
0.02 1 
0.02 

6.8 
8.9 
16 

7.98 
8.4 
0.1 
11.1 
1.96 
1.71 
0.1 
2 

6.75 
1.3 
0.8 
5.7 

9.32 
1.2 
0.8 
0.7 
5.41 

D-73 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data . 

validation 
qualifier ( 5 )  - 

- 
- 
- 
- 
UJ 
UJ 

J 
UJ 

- 
- 

UJ 

- 
- 
- 
UJ 
J 
J 
J 
J 
J 

J *  
J 
J 
J 

J 
J 

- 

J 

554 
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- 
Wd 
No. 

3063 
3048 
3098 
3098 
3098 
3099 
3099 
3 100 
3 100 

- 

2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
1098 
1098 
1099 
IO99 
IO99 
I099 
1099 
I100 - 

3795 
3989 
4088 
3742 
3977 
3761 
3978 
3186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 

Table D-l. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number - . - - . . -  

suffix Constituent 
(1) 

Nitrate 
Nitrate 
Nitrate 
Nitrate 

Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 
Phosphorus 

Concen- 
tration 

1.5 
1.88 
4.6 1 
1.74 
2.7 

24.9 
0.45 
10.9 
2.3 

0.05 
0.05 
0.05 
0.02 
0.01 

0.02 
0.05 
0.05 
0.184 
0.02 
0.05 
0.05 
0.05 

0.03 1 
0.05 
0.01 
0.02 
0.13 
0.113 
0.07 
0.06 
0.05 
0.02 
0.01 
0.06 

. Lab 
qualifiei 

(2) 

U 
U 
U 
U 

U 

U 

U 
U 

U 
U 

. . . . . . . 

U 
U 

U 
U 
U 

D W  
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- Data 
validation 

qualifier ( 5 )  
J 
J 
J 
J 
J 
J 
J 
J 
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4 3 4 7  
4/29/93 

- 
Well 
No. 

3 100 
3 100 
3 100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3 100 
3 100 
2026 

- 

- 

- 
- 

ID 

3761 
3978 
3 186 
3187 
3505 
3750 
3 980 
3591 
3796 
3 990 
4087 
3158 
3571 
3776 
3962 
3 157 
3504 
3749 
3979 
3190 
3191 
3495 
374 1 
3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3750 

- 

- 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Phosphorus 
Phosphorus 
Phosphorus 
PhosDhorus 
Potassium . . . . . . . 

Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassi um 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
Potassium 
?otassium 
?otassium 
?otassium 
?otassium 
'otassium 
'otassium 
Selenium 

Concen- 
tration 

0.05 
0.05 
0.299 
0.0 1 
2.16 
2.25 
2.4 

2.57 
2.7 
1.62 
1.58 
1.81 
1.37 
3.01 

2.57 
2.58 
3.28 
2.56 
2.5 

2.42 
1.7 
1.76 
1.87 
2.66 
2.55 
2.86 
2.51 
2.3 
2.3 

2.56 
2.4 

2.42 
2.4 

0.002 

Lab 
qualifier 

(2) 
U 
U 

U 

. . . . . . . . 

U 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
- 
- 

Data 
validation 

qualifier (5) 

UJ 
U 

- 

- 
- 
- 
- 
- 
J 
- 

J 
J - 
- 

J 

- 

J 
J 

J 
J 

- 

- 
- 

. . . . . . . . . . . . . . . . . . . . 

UJ 

.. 

I 
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4/29/93 

- 
We1 
No. 

202t 
209I 
2091 
2091 
2091 
2121 
2121 
2121 
212; 
212; 
306: 
306: 
309t 
3091 
3092 
3098 
3095 
309s 
3 1OC 
3 1oc 

- 

3 loa 
2098 
- 
- 
2026 
2026 
2026 
2026 
2026 

2098 
2098 
2121 
2121 
2121 
2121 
2 122 
2122 
2122 
2122 
3063 
3063 
3063 

3796 
3990 
4087 
3571 
3776 
3962 
3749 
3979 
374 1 
3966 
3589 
3795 
3989 
4088 
3742 
3977 
3517 
3761 
3978 
4087 
3186 
3187 
3505 
3750 
3 980 
3591 
3990 
4087 
3158 
3571 
3776 
3962 
3 157 
3504 
3749 
3979 
3190 
3191 
3495 

Table D-i. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Number - 

suffix Constituent 
(1) 

Selenium 
Selenium 
Selenium 
Selenium 
Selenium 

Selenium 
S e 1 en i u m 
Selenium 
Selenium 
Selenium 

1 Selenium 
Selenium 
Selenium 
Selenium 
Silicon 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 

Concen- 
tration 

0.005 
0.006 
0.002 
0.005 
0.002 
0.002 
0.002 
0.005 
0.002 
0.005 
0.002 
0 005 
0.002 
0.002 

3.46 
0.02 
0.02 
0.033 

0.0005 
0.01 
0.01 

0.0005 
0.0128 
0.0 1 
0.0 1 
0.01 
0.0 1 
0.01 
0.01 

0.0005 
0.0 1 
0.02 
0.02 

,0.01 

409 195FernaldBGW D-76 

Lab 
qualifier 

(2) 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

. u  
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

- 
DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

Data 
validation 

qualifier ( 5 )  
UJ 

UJ 
J 
UJ 

UJ 
UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
J 
UJ 
UJ 
UJ 

UJ 
UJ 

- 

J 
- 

UJ 
UJ 

J 
J 

- 

- 
UJ 
UJ 

. . . . . . . . 



4347 
4/29/93 

- 
Well 
No. 

3063 
3063 
3098 
3098 
3098 
3099 
3099 
3099 
3099 
3099 
3 100 
3 100 
3 100 
3100 
3 100 
2026 
2026 
2026 
2026 
2026 
2098 
2098 
2098 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
3098 
1098 

- 

- 

- 
Sample 

ID 

374% 
3966 
3589 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3962 
3 157 
3504 
3749 
3979 
3190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 

Constituent 

Silver 
Silver 
Silver 
Silver 
Silver 

Silver 
Silver . 

Sodium 
Sodium 

Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 

Concen- 
tration 

0.01 
0.01 
0.0 1 

0.0005 
0.0142 

0.0 1 
0.0 1 
0.0 1 
0.02 
0.0 1 
0.01 
0.01 
0.0 1 
0.02 

9.4 
9.8 1 
12.6 
17.2 
11.6 
16.7 
16.2 
16 

9.4 1 
10.9 
22.4 

12 
12.1 
12.4 

14.46 
14.7 
13 
8.2 
7.2 

6.44 
8.16 

Lab 
qualifier 

(2) 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DQC 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data - 

validation 
qualifier ( 5 )  

UJ 
UJ 
UJ 
J 
J - 

UJ - 
- 
- 
UJ - 
- 

J 

J 
J - 
- 
- 
J - 

J 
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4347  
4/29/93 

a 

a 

0 

- 
WtA 
No. 

30% 
30% 
309! 
309! 
309! 
3 10( 
3 10( 
3 10( 
3 10( 
3 10( 
202t 
202t 
2026 
202t 
2026 
2098 
2092 
2092 
2098 
2121 
2121 
2121 
2121 
2122 
2122 
2122 
2122 
3063 
3063 
3063 
3063 
3063 
3098 
3098 
1098 
1098 
1099 
5099 
1099 
1099 
IO99 

- 

- 

- 

:Sam p 1 t 
ID 

3496 
3742 
3977 
3239 
3240 
3517 
3761 
3978 
3186 
3187 
3505 
3750 
3980 
3591 
3796 
3990 
4087 
3 158 
3571 
3776 
3962 
3 157 
3 504 
3749 
3979 
3190 
3 191 
3495 
374 1 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 - 

Table D-4. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Sodium 
Sodium 
Sodium 
Sodium 
Sodium 

Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 

Concen- 
tration 

15.6 
15.2 
17.52 
14.5 
13 

17.3 
16.2 
13.7 
16.6 
21 
39 
40 
24 
202 

13 
49 
52 
18 

3.08 
58 
65 
65 
8 

42.2 
65 
116 

65.2 
71.8 
62.7 
60 
72 
4 

68.2 
72 

Lab 
qualifier 

(2) 

... 

- 
DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 

Data 
validation 

qualifier (5 )  

- 
J 

J 
- 
- 
- 
- 
J - 
- 
J 

J 

J 
J 
J 

J 
J 
J 

J 

- 
- 

- 

- 
- 
- 
- 
- 
J 
J 

J 

, . . . . . . 

J 
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4347 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4/29/93 

. .  Data -- 
validation 

qualifier (5 )  

- 
- 

J 
J 
J 

UJ 
J 
J 
J 
J 
J 
J 

U 
J 
U 
J 
J 
J 
UJ 
UJ 
UJ 
U 
J 

Table D3. Validated Inorganic Constituents for Background Groundwater 
Monitoring Wells in  the Ross Section, Grcat Miami Aquifer 

FEMP 
Fernald, Ohio 

30981 4088 I 
2026 3750 
2026 3980 
2098 3796 
2098 3990 
2098 4087 
2121 3776 
2121 3962 
2122 3749 
2122 3979 
3063 3741 
3063 3966 
3098 3795 
3098 3989 
3098 4088 
3099 3742 
3099 3977 
3100 3761 * 2098 4087 

1 . - - .. . . - - - Xoncen-. . Lab . . -  

~ 

Constituent tration qualifier Units 
(2) (3) 

Sulfate 60 
Sulfate 35  sulfate 3.08 

Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrog 
Total Kjeldahl Nitrog 
Total Kjeldahl Nitro 
Total Kjeldahl Nitro 

Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 

U 

U 
U 
U 

409 195WernaldlBGW D-79 



a 

a 

a 

Table D-5. Validated Inorganic Constituents for Background Surface Water 
in the Great Miami River 

FEMP 
Fernald, Ohio 

Number 
Constituent 

Ammonia 
Ammonia 
Ammonia 

F Arsenic 

F 
U 
F 
U 

F 
U 
F 
U 

Calcium 
Chloride 
Chloride 
Chloride 
Chromium 

F Chromium 
U Chromium 
F Chromium 
U Chromium 

Chromium 
Copper 

F Copper 
U Copper 
F Copper 
U Copper , 

Copper 
Fluoride 
Fluoride 

D-80 

Concen- 
tration 

1.2 
0.1 

0.11 
0.002 
0.005 
0.002 
0.089 
0.089 
0.089 
0.1 
0.1 

0.0493 
0.006 
0.005 

77 
66 

70.1 
61.2 
325 
135 

17.99 
0.02 
0.02 
0.02 
0.02 
0.02 
0.002 
0.01 
0.01 
0.01 
0.01 
0.01 

0.0091 
0.82 
0.9 

DQO 
(4) 
3 
3 

- 

3 
3 
4 
4 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
4 
4 

- 

- 

Data 
validation 

qualifier ( 5 )  

J 

4347 
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4347 
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.. Table D-5. Validated Inorganic Constituents for Background Surface Water 
in the Great Miami River 

FEMP 
Fernald, Ohio 

Concen- Lab 
Constituent tration qualifier 

.w1 
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
Wl 
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  

1 I78 Fluoride 0.3 1 
1035 Iron 0.22 

U 

U 

1178 
1035 U 
1035 F U 
1035 U 
1092 F 
1092 U 
1178 
1035 
1035 F 
1035 U 
1092 F U 
1092 U U 
1178 IMolvbdenum I 0.003 I U 

. . . . . . . . 0.02 
0.02 
0.02 
0.02 

1035 Nickel 
1035 F Nickel 
1035 U Nickel 
1092 F Nickel 
1092 U Nickel 

0.02 
0.02 
0.02 
0.02 

U 
U 
U 
U 

1178 Nickel 0.0105 
1035 Nitrate 0.4 

3 
3 
3 
4 
4 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
4 
4 
3 
3 
3 
3 
4 
4 
3 

- 

- 

- 

3 - 

- Data 
validation 

qualifier (5) 

UJ 
UJ 

J 

409195WernaldBGW D-8 1 
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a 

a 

-. Table D-5. Validated Inorganic Constituents for Background Surface Water 

w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  
w 1  

1035 
1092 
1178 
1035 
1035 
1035 
1092 
1092 
1178 
1092 
1092 
1178 
1035 
1035 
1035 
1092 
1092 
1178 
1035 
1035 
1035 
1092 
1092 
1178 
1035 
1092 
1178 
1178 

- 

- 

- 

- 
- 

in the Great Miami River 
FEMP 

Fernald, Ohio 

. . . . . . . 

D-82 563 
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1060 
1060 
1060 
1024 
1040 
1060 

Table Dd. Rejectedl 

3045 
300 1 
3045 

66651 
3964 D 
3001 

$+E+++ 6665 1 

1060 
1060 
1024 
1024 
1060 
1060 
1024 

3001 
3045 
6665 1 
6665 1 
300 1 
3045 

6665 1 
. . . . . . . . 

1024 66651 F 
1060 3001 
1060 3045 
1024 66651 
1024 66651 F 
1040 3219 D1 
1040 3219 D2 
1060 300 1 
1060 3045 
1060 3695 D1 
1060 3695 D2 
1024 66651 
1060 300 1 
1060 3045 
1024 66651 
1024 66651 F 
1060 3001 

1024 I 66651 I F 
1024 
1024 
1060 

6665 1 
6665 1 
3001 

F 

invalidated Inorganic Constituents for Background Groundwater 
[onitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

Constituent 

Chromium 
Chromium 0.005 1 U mg/L 3 
Cobalt 0.025 1 U mg/L. 3 
Cobalt I 0.025 I U I mdL I 3 

409 195WernaldV3GW D-83 
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a 

a 

a 

Table D-6. RejectedMonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald. Ohio 

Lab 
qualifier 

(2) 

Concen- 
tration 

Number 
suffix 

(1) 
Constituent 

Fluoride 0.61 
0.005 
0.005 
4.66 

0.627 
2.73 
0.05 

U 
U 

U 

Hexavalent Chromium 
Hexavalent Chromium 
Iron 
Iron 

,1060 
1024 
1024 
1060 
1060 
1024 
1024 
1024 
1060 
1060 
1024 
1024 
1040 
1040 
1060 
1060 
1060 
1060 

3045 
6665 1 
6665 1 
300 1 
3045 
3657 

6665 1 
6665 1 
3001 
3045 

6665 1 
6665 1 
3219 
3219 
3001 
3045 
3695 
3695 

F 

. . . . . . . . 

0.004 
0.005 
0.005 
0.005 
0.005 
43.8 
40.7 
24.5 
25.4 
25.1 
30.2 
34.2 
33.9 

U 
U 
U 
U 

Magnesium 
Magnesium 

Manganese 
Manganese 
Manganese 

F 
D1 
D2 

D1 
D2 

1024 
1024 
1060 
1060 

6665 1 
6665 1 
300 1 
3045 

" 0.245 
0.146 
0.343 
0.0 15 

F 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 

... 

0.1 
0.1 
0.1 
0.05 
0.1 
0.1 

0.44 
0.02 
0.26 
0.151 
0.02 

1060 
1060 
1024 
1024 
1060 
1060 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1059 
1059 
1060 

300 1 
3045 

6665 1 
6665 1 
300 1 
3045 
3 106 
3376 
3657 
3847 
66420 
66497 
6665 1 
3 964 
3562 
3751 
3001 

Mercury 
Mercury 
Nickel 
Nickel 
Nickel 
Nickel 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 

F 

409195WernaldBGW D-81 
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Number . - . .  Concen- 
suffix: Constituent tration 

(1) 
Nitrate 1.14 

pH 7.66 
PH 7.44 

Phosphorus 0.02 

Table D-6. RejectedINonvalidated Inorganic Constituents for Background Groundwater 

Lab . 

qualifier 
(2) 

U 
1060 
1060 
1060 
1060 
1060 

F 

1024 
1060 
1060 

Vanadium 0.05 U 
Zinc 0.02 U 
Zinc 0.028 

1024 
1024 
1060 
1060 
1024 
1024 
1040 
1040 
1060 
1060 
1060 
1060 

Zinc 
Zinc 

1024 
1060 
1060 
1060 
1060 

0.092 
0.02 U 

1024 
1024 
1024 
1024 
1060 
1060 

3045 
3001 
3045 
3001 
3045 
3657 
3001 
3045 

6665 1 
6665 1 
300 1 
3045 
6665 1 
6665 1 
3219 
3219 
300 1 
3045 
3695 
3695 
6665 1 
300 1 
3045 
300 1 
3045 
6665 1 
66651 
6665 1 
6665 1 
3001 
3045 

409 195WernaldE3GW 

Monitoring Wells in the Glacial Overburden 
FEMP 

Fernald, Ohio 

U 
U 
U 

D-85 

U 
U 
U 
U 

.. . ._ . 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

566 
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Table D-7. RcjectedlNonvalidatcd Inorganic Constituents for Background Groundwater 

2057 
2123 
2123 
4096 
4096 
4096 
4096 
2104 
2123 
2096 
2096 
3096 
3096 
4096 
4096 
2057 
2057 
2123 
2123 
4096 
4096 
4096 
4096 
2057 
2057 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
3044 
3044 
3044 
3044 
3096 
3096 
3096 - 

3265 
3565 
3565 
3474 
3474 
4083 
4083 
3970 
3984 
3586 
408 1 
3585 
4082 
3584 
4083 
3265 
3265 
3565 
3565 
3474 
3474 
4083 
4083 
3265 
3779 
3586 
408 1 
4234 
3498 
3744 
3 970 
4269 
3392 
3548 
3878 
4245 
3974 
4082 
4257 

Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

Number 
SUlrlS 

(1) 

D1 
D2 
D1 
D2 

F 

F 

F 

D1 
D2 
D1 
D2 
D1 
D2 
D1 
D2 

Constituent 

Ammonia 
C a 1 c i u m 
Calcium 
Calcium 
Calcium 

Lead 
Lead 
Lead 

Magnesium 
Magnesium 
Magnesium 
Magnesium 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 

Concen- 
tration 

0.5 
81.1 
83.7 
88.9 
92.1 
76.6 
77.7 
83.6 
83.5 
27 
13 

0.135 
0.0052 
0.098 

0.0101 
0.152 

0.0171 
21.9 
22.8 
22.3 
23 

18.8 
19.6 
20.8 
20.8 
0.1 
0.1 
0.1 
0.1 
0.02 
0.1 
0.1 

0.05 
0.02 
0.1 
0.1 
0.1 

0.02 
0.1 
0.1 

0.02 

Lab 
qualifier 

(2) 
U 

U 

U 

-U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

- - .  

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 

409 195WernaldBGW D-86 
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Table D-7. RejectecVNonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

... 

409195WernaldBGW D-87 568 
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Table D-8. RejectedDionvalidated Inorganic Constituents for Background Grouodwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2050 
2050 
2056 
2056 
2066 
2043 
3043 
2043 
2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2043 
2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 

66683 
66683 
66687 
66687 
66735 
66735 
7794 

66685 
66685 
3 147 
3969 
3575 
3 575 
3443 
7799 
7794 
7799 

66683 
66683 
3443 

66687 
66687 
66735 
66735 
7794 

66685 
66685 
3091 
7799 

66683 
66683 
3443 

66687 
66687 
66735 
66735 
3090 
7794 

66685 

409 195WernaldBGW 

FEMP 
Fernald, Ohio 

Constituent 

D-88 

Concen- 
tration 

375 
0.302 
0.05 

0.266 
0.05 
0.339 
0.05 
0.078 
0.345 
0.05 
0.05 
0.5 
0.2 

2.99 
3.15 
3.8 

0.03 
0.03 
0.03 

0.0025 
0.0025 
0.03 
0.023 
0.023 

0.016 
0.283 
0.292 
0.8 

0.844 
0.895 
0.371 

0.2 
0.214 
0.004 
0.299 

U 

U 

U 

U 
U 
U 

U 
U 
U 
U 
U 

.... 

- 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
4 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
4 

3 
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Table D-8. RejectedNonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2066 
3043 
2043 
2043 
2043 
2066 
2066 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2066 
2066 
3024 
3043 
2043 
2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 

66683 
66683 
66687 
66687 
66735 
66735 
7794 

66685 
66685' 
7799 
3443 
7794 
7799 

66683 
66683 
3443 
3710 
3710 

66687 
66687 
66735 
66735 
7794 

66685 
66685 
66777 
3443 

66687 
66735 
66685 
7799 

66683 
66683 
3443 

66687 
66687 
66735 
6673 5 
7794 

409195WernaldU3GW 

FEMP 
Fernald, Ohio 

Number ~ - . 

Constituent suffix I 

F 

D1 
D2 

D-89 

Concen- 
tration 

0.241 
0.001 
0.01 
0.01 
0.0 1 
0.01 
0.01 
0.01 
0.001 
0.01 
0.01 
0.005 
0.005 
0.005 

2.2 
104 
96.7 
73 

68.9 
71.2 
84.5 
70.6 
119 
116 

21 
15 

0.01 1 
0.01 1 
0.005 
0.01 
0.01 
0.005 
0.005 
0.005 
0.01 

Lab 
qualifier 

(2) 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

. . . . . . . . . . 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
4 

3 
3 
3 
4 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 '  
3 
3 
3 
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a 

a 

a 

Table D-8. RejcctedMonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2043 
2066 
2066 
3024 
3043 
3043 
3024 
3043 
2043 
2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 

66683 
66683 
66687 
66687 
66735 
66735 
7794 

66685 
66685 
7799 

66683 
66683 
3443 

66687 
66687 
66735 
66735 
7794 

66685 
66685 
7799 

66777 
3443 

66687 
66735 
7794 

66685 
7246 
7794 
7799 

66683 
66683 
3443 

66687 
66687 
6673 5 
66735 
7794 

Number ~ - 

suffix I Constituent 

Chromium 

Copper 
F Copper 

Copper 
Copper 

F Copper 
Copper 

F Copper 
Copper 
Copper 

F Copper 
D Fluoride 

Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
Fluoride 
IHexavalent Chromium 
Hexavalent Chromium 

Iron 

Iron 

Concen- 
tration 

0.005 
0.005 
0.02 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.02 
0.025 
0.025 
0.236 
0.033 
0.025 
0.03 
0.025 
0.025 
0.025 
0.025 
0.01 
0.025 
0.025 

\ 

0.1 

..... 
0.01 
0.01 
2.17 

0.548 
1.72 
1.7 
2.1 
1.61 
3.88 
4.22 
2.55 

. Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 

3 
3 
3 
4 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

D-90 57111 
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Table D-8. RejectedAYonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

4011 
2043 
2043 
2043 
2066 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2043 
2043 
2066 
2066 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
401 1 
2043 
2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 

4345 
7799 

66683 
66683 
3443 
3710 

66687 
66687 
66735 
66735 
7794 

66685 
66685 
7799 

66683 
66683 
3443 
3710 
3710 

66687 
66687 
66735 
66735 
7794 

66685 
66685 
4345 
7799 

66683 
66683 
3443 

66687 
66687 
66735 
66735 
7794 

66685 
66685 
7799 

Number 
suffix 

(1) 
F 

F 

F 

F 

F 

D1 
D2 

F 

F 

F 
F 

409 195WemaldD3GW 

- .  

Constituent 

Iron 
Iron 
Iron 
Lead 
Lead 

Lead 
Lead 
Lead 

Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Mercury 

D-9 1 

Concen- 
tration 

1.73 . 
3.41 
3.67 
0.03 

0.007 
0.005 
0.005 
0.015 
0.005 
0.005 
0.005 
0.005 
0.03 
0.005 
0.005 
0.654 
37.2 
34.2 
24 

27.3 
28.1 
34 

27.2 
25.2 

0.252 
0.205 
0.06 

0.037 
0.027 
0.156 
0.151 
0.025 
0.062 
0.061 

0.0002 

Lab - 
qualifier 

(2) 

U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
B 

... 

... 

U 

. . .. 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 

3 
3 
3 
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_. . . 

a 

e 

Table D-8. Rejected/Nonvalidatcd Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2066 
2066 
2066 
2066 
2066 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
3043 
401 1 

66683 
66683 
3443 

66687 
66687 
66735 
66735 
7794 

66685 
66685 
309 1 
3440 
3887 

66438 
66547 
66777 
3 147 
3497 
3743 
3969 
3 159 
3967 
3443 
3710 
3894 

66498 
66687 
3377 
3842 
7246 

66735 
3886 
7794 

6643 9 
66543 
66685 
4345 

Constituent 
Concen- 
tration 

0.0002 
0.0002 
0.05 
0.02 
0.005 
0.005 
0.04 

0.005 
0.005 
0.005 
0.005 
0.02 
0.005 
0.005 
0.1 
0.1 
0.1 
0.1 
0.1 

0.02 
0.1 

0.87 
0.1 
0.02 
0.1 

0.02 
2.5 
0.1 

0.02 
0.1 

0.03 
0.1 

0.05 
0.1 

0.13 
0.1 
0.1 
0.1 
0.1 

0.02 
0.1 

Lab 
quallfier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 

U 
U .... 

U 
U 

U 
U 
U 

U 
U 
U 
U 

U 

~~ .. . 

DQO 
(4) 
3 
3 
4 
3 
3 
3 
4 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 

573 D-92 



4347 
4/29/93 

Table D-8. RejectedlNonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio '1 

0.123 
0.134 

.. 

Constituent 
Number 
suffix: 

(1) 
D 

D1 
D2 

- 

- 

F 

F 

F 

F 

F 

D1 
D2 
F 

F 

F 

DQO 
(4) 
3 
3 
3 
3 
3 
4 

3 
4 
3 

3 
3 
3 
4 
3 
3 
3 
3 

3 
3 

pH 
Phosphate 
Phosphorus 
Phosphorus 
Potassium 

Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Silver 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sodium 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 

,2056 
2056 

3575 
3575 
7799 
3443 
7794 

2043 
2066 
3043 
2043 
2066 
2066 
3043 
2043 
2043 
2043 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 

7799 
3443 
3710 
7794 
7799 

66683 
66683 
3443 

66687 
66687 
66735 
66735 
7794 

66685 
66685 

0.016 0.0°5 I 
=t+ 0.005 

0.001 
0.001 
0.01 

0.001 
0.00 1 
0.001 
0.001 
0.005 
0.001 
0.001 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
B 2043 

2043 
2043 
2066 
2066 
2066 
2066 
2066 
3024 
3024 
3043 
3043 
3043 

~~ 

7799 
66683 
66683 
3443 
3710 
3710 

66687 
66687 
66735 
66735 
7794 

66685 
66685 

0.494 
38.9 

3 
3 
3 
4 
3 
3 
3 
3 
3 
3 

3 

3 

38.2 
48 

45.8 
47 

46.8 
40 

12.3 
38.4 
0.663 
18.5 
24.6 

B 

2043 
2066 
2066 
3024 
3043 
3043 

66777 
3443 

66687 
66735 
7794 

66685 

15 
1.5 
7 

110 
2 
4 

U 

574 409 195Wernald\BGW D-93 
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Table D-8. RejectedlNonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

2066 
2043 
2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
3043 
2043 
2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
3043 

3 147 
3894 
7799 

66683 
66683 
66687 
66687 
66735 
66735 
7794 

66685 
66685 
7799 
66683 
66683 
66687 
66687 
66735 
66735 
7794 

66685 
66685 

tration 
- I Concen- 

Constituent 

Thallium 
Thallium 
Total Kjeldahl Nitrogen 
Total Kjeldahl Nitrogen 
Vanadium 

ium 
ium 
ium 
ium 
ium 
ium 
ium 

Vanadium 
Vanadium 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

0.03 
0.03 
0.5 
3.5 

0.005 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.005 
0.05 
0.05 
0.862 
0.02 

0.081 
0.02 
0.02 
0.02 
0.02 
0.039 I 0.037 

Lab 
qualifier 

(2) 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 

U 

4/29/93 

.. 

DQO 
(4) 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 

.... 
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Table D-9. Rcjectcd/Nonvalidatcd Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Grcat Miami Aquifer 

FEMP 
Fernald, Ohio 

2026 
2098 
2098 
2121 
2121 
2122 
2122 
3063 
3063 
3 100 
3 100 
3099 
2098 
2026 
2026 
2098 
2098 
2121 
2121 
2122 
2122 
3063 
3063 
3 100 
3 100 
3063 
3099 
3099 
3099 
3 100 
3 100 
3 100 
2026 
2026 
2098 
3098 
2026 
2026 
2098 

3505 
3591 
3591 
3571 
3571 
3749 
3749 
374 1 
3741 
3239 
3239 
3977 
3591 
3505 
3505 
3591 
3591 
3571 
3571 
3749 
3749 
374 1 
3741 
3239 
3239 
3495 
3237 
3238 
3496 
3239 
3240 
3517 
3187 
3 187 
3796 
3795 
3505 
3505 
3591 

Constituent 

D2 Magnesium 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 

D1 Potassium 
D2 Potassium 

Silver 
Silver 

Concen- Lab 
tration qualifier 

(2) 
0.1 
94.7 
95.9 
122 
13 1 
90.9 
90 

95.7 
93.6 
90.5 
92.5 
93.1 
95.2 

;29; I 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

3 
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._ Table D-9. RejectecUNonvalidated Inorganic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

-2121 
2122 
2122 
3063 
3063 
3 100 
3 100 

3571 
3749 
3149 
374 1 
374 1 
3239 
3239 

~ - -.. 

. . . . . . . 

409195WernaldV3GW D-96 577 



4347 
4/29/93 

Table D-10. RejcctedlNonvalidated Inorganic Constituents for Background Surface Water 
in the Great Miami River 

FEMP 
Fernald, Ohio 

409 195FernaldBGW 
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Well 
No. 

1024 
1040 
1040 
1059 
1059 
1059 
1060 
1065 
2036 
2043 
2050 
2056 
2057 
2066 
2104 
2121 
2122 
2122 
2123 
2384 
3024 
3024 
3043 
3043 
3044 
3044 
3063 
3063 
3099 
3099 
3099 
3 100 
3 100 
w 1  
w 1  
w 1  
1024 
1060 
3024 
3044 
1060 
1024 

- 

- 
- 
- 

- 
Sample 

ID 

3 106 
32f8 
3219 
3188 
3189 
3562 
3255 
3136 
3 184 
3091 
3 147 
3 159 
3265 
3 124 
3 146 
3158 
3 157 
3504 
3 156 
4296 
3096 
7246 
3090 
7794 
3 126 
8263 
3191 
3495 
3237 
3238 
3496 
3239 
3240 
1035 
1035 
1035 
3376 
3398 
3377 
3392 
3888 
3 106 

Table D-11. Nondetcct Data with High Sample Quantitation Limits 
FEMP 

Fernald, Ohio 

F 

Constituent 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 

Arsenic 
Arsenic 
Arsenic r. 

Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
4rsenic 
3arium 
3arium 
3arium 
3arium 
zadmium 
,ead 

Concen- 
t ra t ion 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.02 
0.05 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

- (4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 
- 
- 
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Table D-11. Nondetect Data with High Sample Quantitation Limits 
FEMP 

Fernald, Ohio 

We1 
NO. 

102r 
104( 
105! 
105! 
109  
106( 
106f 
202C 
202c 
202c 
203C 
203C 
204: 
205( 
205C 
2056 
2057 
2066 
2104 
2104 
2122 
2123 
3024 
3024 
3043 
3043 
3044 
3044 
3063 
3063 
3063 
3099 
1099 
1099 
I100 
I100 
w 1  
w1 
w 1  
1024 
1040 
1040 

- 

- 

- 

ID 

3 189 
3562 
3255 
3 136 
3 186 
3187 
3505 
3184 
3 185 
309 1 
3 147 
3497 
3 159 
3265 
3 124 
3 146 
3498 
3 504 
3 156 
3096 
3377 
3090 
7794 
3126 
8263 
3190 
3191 
3495 
3237 
3238 
3496 
3239 
3240 
1035 
1035 
1035 
3 106 
3218 
3219 

- 

409 195\Fernald\BGW 

Constituent 

Lead 
Lead 
Lead 
Lead 
Lead 
. Lead. . . . . . . . . 

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead. 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Selenium 
Selenium 
Selenium 

Concen- 
tration 

0.2 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.2 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.2 
0.2 
0.2 

D-99 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

. . . . . . . , 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DW 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

- 
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Table D-11. Nondetect Data with High Sample Quantitation Limits 
FEMP 

Fernald, Ohio 

- 
Well 
No. 

1059 
1059 
1059 
1060 
1065 
2026 
2026 
2026 
2036 
2036 
2043 
2050 
2050 
2056 
2057 
2066 
2104 
2104 
2121 
2122 
2122 
2123 
3024 
3024 
3043 
3044 
3044 
3063 
3063 
3063 
3099 
3099 
3099 
3100 
3 100 
w1 
w1 
w1 

- 

- 

3255 
3 136 
3 186 
3 187 
3505 
3 184 
3 185 
3091 
3 147 
3497 
3 159 
3265 
3 124 
3 146 
3498 
3158 
3157 
3 504 
3156 
3096 
7246 
3090 
3126 
8263 
3190 
3191 
3495 
3237 
3238 
3496 
3239 
3240 
1035 
1035 
1035 

Number 
sm1 x 

(1) 

F 
U 

Constituent 

Selenium 
Selcnium 
Selcnium 
Selenium 
Selenium 
Selenium 

Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Sclcnium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 

Concen- 
tration 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
. u  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

. . . . . . . 

Units 
(3) 

m a -  
m a -  
m a -  
m g n  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  
m a  
m g n  
m g n  
m a -  
m g n  
m g n  
m g n  
m a -  
m a -  
m a -  
m a -  
m a -  
m a -  

m a -  
m a  
m a -  
m a  
m a -  
m a -  
m a -  
m a -  
mgn 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 
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.- Table D-12. Major Cation and Anion Concentrations in m g L  for 
Background Groundwater Monitoring Wells 

FEMP 
Fernald, Ohio 

a 

D-101 582 
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a 

a 

a 

Tablc D-12. Major Cation and Anion Concentrations in mg/L for 
Background Groundwater Monitoring Wells 

FEMP 
Fernald, Ohio 

409 195WernaldBGW D- 102 583 
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~ 

SO4 
(mg/L) 

82.40 
65.00 

8.00 
42.20 
65.00 
28.00 
48.70 
52.90 
47.20 

116.00 
65.20 
71.80 
62.70 
60.00 
4.00 

. C1 NO3 

16.00 0.00 
22.50 0.80 
24.50 0.28 
6.00 5.44 

26.00 1.50 
5.00 0.35 
2.50 0.02 
0.75 0.00 
9.00 0.00 

17.50 1.88 
8.00 4.61 

16.00 1.74 
26.00 2.70 
49.50 4.50 
41.00 4.00 

(mg/L) (mg/L) 

Table D-12. Major Cation and Anion Conccntrations in mg/L for 
Background Groundwater Monitoring Wells 

FEMP 
Fernald, Ohio 

72.00 
54.00 

3099 3977 110.00 33.00 13.00 
3100 3239 92.80 28.80 17.30 

0.00 0.45 
42.50 1.60 

3100 3240 
3100 3517 
3100 3761 
3100 3978 

60.00 
35.00 
3.08 

50.00 
22.20 
85.00 
22.60 
16.40 
25.90 

4096 
4096 
4096 
4096 
4096 

28.00 
28.00 
2.50 

39.00 
8.00 
7.50 
3.00 
4.00 
4.80 

3471 
3584 
3788 
3975 
4083 

88.50 
96.80 
98.90 

77.20 
79.00 
87.20 
83.00 

26.80 16.20 

29.60 16.60 

19.80 
21.20 
20.00 
22.60 4.14 
20.70 4.69 

* 
2.57 
3.28 
2.56 
2.50 

0.00 
0.00 
0. 10 

1.36 
13.50 
1.35 
1.37 
2.42 
1.70 
1.76 
1.87 
2.66 
2.86 

0.00 
0.00 
0.00 
0.00 
0 00 
0.00 
0.00 
0.00 
0.10 
0.00 

HC03 
(mg/L) 

262.10 
306.50 
3 12.70 
303.40 
323.10 
315.80 
3 10.20 
3 10.40 
313.30 
374.70 
367.00 
371.00 
375.10 
361.20 
356.20 
347.80 
331.20 
338.40 
327.90 
33 1 S O  
327.90 

~ 

336.30 
323.70 
337.20 
333.30 

.;;:;;;;;::~?$#j ...... ...... .. :.:.:.:.:.:.:.... ............. 
..... ..... .... 

1.50 
12.40 
10.90 

0.00 
0.00 
0.00 
0.00 

D- 103 
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U = Not detected at specified SQL 

sociated field or lab blank@) 
value may not be accurate or precise 

normal due to sample matrix intexferences 
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(5) DataValidationOualitT er: 
U =  Analyteconsidered 

2 = Definition unconfirmed 
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Table E-1. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

-. 

. .  
- 

Well 
No. 

1024 
1024 

- 
Concen- 
tration Units 

(3 

Number 
suffix Constituent 

Lab 
qualifier 

(2) 
U 
U 
BJ 
BJ 
B 
B 

Data 
validation 

qualifier (5) 
- 

U 
U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- 
- 
- 

5 
5 

1,1 -Dichloroethane 
1.1-Dichloroethane 
Acetone 1024 

1024 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1040 
1040 
1059 
1059 
1059 
1059 
1059 
1060 
1060 
1060 
1060 
1065 
1065 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1040 
1040 
1040 
1059 
1059 
1059 

- 
- 

- 

- 

66420 
66497 
66420 
66497 
3 106 
3376 
3657 
3847 
3218 
3219 
3572 
3778 
3964 
3 188 
3189 
3562 
375 1 
3981 
3255 
3398 
3695 
3888 
3136 
3860 

66420 
66497 
66420 
66497 
3657 
3847 
3847 
66420 
66497 
3572 
3778 
3 964 
3562 
3751 
3981 

- 
- 

10 
10 
10 
8 

U 
U - 

J 
UJ 

J 
J 
J 

UJ 

J 

J 

- 
- 

- 
UJ 
UJ 

0.01 
0.05 
0.03 
0.01 
0.02 
0.0 1 
0.01 
0.017 

0.02 
0.01 
0.01 
0.02 
0.01 

U 
U 

U 

U 

U 

U 

U 

U 
U 
U 

U 
U 
U 
U 
U 
U 

Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Toluene 

Total Organic Carbon 
Total Organic Carbon 

5 
5 -  

3.266 
1 

U - 
3 
3 
3 
3 
3 
3 

3 - 

Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

0.05 
0.01 
0.01 
0.067 
0.126 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

- 
- 
J 
J ............ .......... ............. .......... 

............ .......... ........... .... ................ ......... ................ ; ............ 

: -  

- 
. -  

UJ 

D 
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Table E-1. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio 

1065 3860 
1065 3860 D 
1024 3106 
1024 3376 
1024 3657 
1024 3847 
1040 3218 
1040 3219 
1040 3572 
1040 3778 
1040 3964 
1059 3188 
1059 3189 
1059 3562 
1059 3751 
1059 3981 
1060 3255 
1060 3398 
1060 3695 
1060 3888 
1065 3136 

I 1024 I 66497 

Concen- I -  - - - - ~  ~ ~ - - - 

Constituent tration 

ITotal Organic Halides 
iTotal Organic Halides 
Total Organic Halides 
ITotal Organic Halides 
‘Total Organic Nitrogen 

Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitroge 
Total Organic Nitroge 
Total Organic Nitrog 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 

Tnchloroethene 
Trichloroethene 

0.05 
0.01 1 
0.01 
0.01 
0.1 
0.1 
0.13 
0.1 
1.3 
1.4 
5.5 
0.1 
0.3 
0.1 

0.3 19 
0.178 
0.1 

. . . . . . . . 

-. . . .. 

(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4091 95WernaldWGW E-2 
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- 
Well 
No. 

2036 
2036 
2036 
2036 
2036 
2057 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2 104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
1096 
1096 
1096 
1096 
IO96 

- 

- 

3 €84 
3185 
3564 
3770 
3983 
3265 
3573 
3779 
3 965 
3586 
3790 
3985 
408 1 
4234 
3 146 
3498 
3744 
3 970 
4235 
4269 
3156 
3565 
3771 
3 984 
4189 
4296 
3 126 
3392 
3681 
4245 
8263 
3585 
3789 
3974 
4082 
4257 
3474 
3584 
3788 
3975 
4083 

Table E-2. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

-~ - -  

Constituent 

Phenols 
Phenols 
Phenols 
Phenols 
Phenols 

Phenols 
Phenols 
Phenols . 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 

Concen- 
tration 

0.03 
0.0 1 
0.0 1 
0.0 1 
0.01 1 
0.02 

0.012 
0.01 

0.007 
0.02 

0.026 
0.0 1 
0.022 
0.078 

0.02 
0.02 

0.005 
0.012 
0.01 
0.0 1 
0.05 
0.01 
0.01 
0.01 
0.02 

0.023 
0.01 
0.01 

0.011 
0.01 
0.03 
0.01 

0.091 
0.01 

Lab 
qualifier 

(2) 

U 

U 

U 

U 

U 
U 

U 

U . . . . . . . . . . . . . 

U 

U 
U 

U 

U 

U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
- Data 
validation 

qualifier (5 )  
J 
J 
J 

J - 

J 
- 
- 
UJ - 
- 

J - 
- 
- 

UJ 
J 

UJ 

UJ 

- 
- 
- 
- 
- 
- 
UJ 
- 
- 
UJ 

$98 409195WernaldBGW E-3 
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Table E-2. Validated Organic Constituents for Background Groundwater 

Well 
No. 

2096 
2104 
2 104 
2384 
3044 
3096 
2036 
2036 
2036 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2 123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 
2036 
2036 
2036 

- 

- 

- 

- 

4269 
4296 
4245 
4257 
3564 
3770 
3 983 
3573 
3779 
3965 
3586 
3790 
3985 
408 1 
3498 
3 744 
3970 
4235 
4269 
3565 
3771 
3984 
4189 
4296 
3548 
368 1 
3878 
3585 
3789 
3974 
4082 
3474 
3584 
3788 
3975 
4083 
3 184 
3 185 
3564 

Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

Constituent 

Total Organic Carbon 

Total Organic Halides 

Total Organic Halide 
Total Organic Halide 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

tal Organic Halides 
tal Organic Halides 
tal Organic Halides 
tal Organic Halides 
tal Organic Halides 
tal Organic Halides 
tal Organic Halides 
tal Organic Halides 

1 Organic Halides 
Total Organic Nitrogen 
Total Organic Nitrogen 

Concen- 
tration 

1 
1 
1 

2.05 
1 
1 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.01 

0.096 
0.05 
0.05 
0.05 
0.05 
0.05 
0.01 
0.016 
0.017 
0.05 

0.035 
0.01 
0.016 
0.1 
0.1 
0.1 

Lab 
qualifier 

(2) 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U -  
U 

U 
U 

U 

U 

U 
U 

~ 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 '  
3 
3 
3 
3 
::3. F:::;::; 
3 
3 
3 
3 
3 
3 

- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
..... ..... .. .... 

- 

- 

- Data 
validation 

gualifier (5) 
.u - 
J 
UJ 

J 

UJ 

UJ 
UJ 

- 

- 

- 
- 
- 
- 
- 
- 
UJ 
UJ 
J 

UJ 
UJ 
J 

- 

- 
- 
- 
- 
- 
- 
- 
- 

J 

409195WernaldBGW E 3  599 
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Table E-2. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
-Well 
No. 

2036 
2036 
2057 
2057 
2057 
2096 
2096 
2096 
2096 
2096 
2104 
2104 
2104 
2104 
2104 
2123 
2123 
2123 
2123 
2384 
2384 
3044 
3044 
3044 
3044 
3044 
3044 
3096 
3096 
3096 
3096 
3096 
4096 
4096 
4096 
4096 
4096 - 

3265 
3573 
3779 
3586 
3790 
3985 
4081 
4234 
3498 
3744 
3 970 
4235 
4269 
3 156 
3565 
377 1 
3984 
4189 
4296 
3 126 
3392 
3548 
3681 
3878 
4245 
3585 
3789 
3 974 
4082 
4251 
3474 
3584 
3788 
3975 
4083 

~~ 

Constituent 

Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 

rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitroge 
rota1 Organic Nitroge 
rota1 Organic Nitrog 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 

Concen- 
tration 

0.2 1 
0.1 
0.3 
0.1 
0.11 
0.22 
0.77 

0.163 
0.676 
0.2 
0.1 
0.11 
0.1 
0.1 

0.18 
0.1 
0.1 
0.1 
0.14 
0.1 
0.1 
0.1 

0.52 
0.163 
0.116 
0.3 
0.28 
0.2 
0.56 

0.101 
0.1 

Lab 
qualifier 

(2) 

U 
U 
U 

U 

U 
U 
U 

U 
U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
Data - 

validation 
qualifier (5) 

J 
J 
UJ - 
- 
J 
J 
J - 
- 
UJ 

U 
U 

J 
UJ 
J 

J 

UJ 
UJ 

- 

- 

- 
- 
J 
J 
J 

...... 

409 195\Fernald\BGW E-5 
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- 
Well 
No. 

2043 
2043 
3043 
2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
3043 
3043 
4011 
401 1 
2043 
2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
4011 
401 1 
2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 

- 

- 

- 

- 

- 

- 

- 
- 
- 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 

66573 
66572 
66577 
66439 
66573 
4345 
4382 
66572 
66577 
66439 
66573 
4345 
4382 
66572 
66577 
66439 
66573 
4345 
4382 
66438 
66572 
66577 
66436 
66498 
66460 
66515 
66439 
66573 
4345 
4382 
66572 
66577 
66439 
66573 
4345 
4382 
66588 
66587 
66588 

Fernald. Ohio 

Number Concen- Lab 
sucfrs Constituent tration qualifier 

1.1,1.2-Tetrachloroethane 
1,l. 1,2-Tetrachloroethane 

1,l. I-Trichloroethane U 

1,1.2-Trichloroethane 
I, 1.2-Trichloroethane 
1,1,2-Trichloroethane 

1,l-Dichloroethane 
1. I-Dichloroethane 
1,l -Dichloroethane 
1,1 -Dichloroethane 
1, I-Dichloroethane 
1.1 -Dichloroethane 
1, I-Dichloroethane 
1, I-Dichloroethane 

1,l -Dichloroethene 
1, I-Dichlorocthene 
1,l -Dichlorocthene 
1.1 -Dichloroelhene 

5 U 
2 J 
5 U 
5 U 

409195Wernald\BGW E-6 60 1 
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4 
4 
3 
4 
3 
3 
3 
3 
3 
4 
4 
3 
4 
3 
3 
4 
4 
4 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 

- 

UJ - 
- 
UJ - 
- 
- 
- 
UJ 
- 
- 
- 
- 

Fernald, Ohio 

2043 
2043 
2043 
2043 
3043 
2043 
2043 
2043 

Constituent 

1.2-Dichloroethane 
1,2-Dichloroethane 

1,2-DichIoropropane 
1.2-Dichloropropane 

66588 1 -Naphthylamine 120 U 
66588 2.3,4,6-Tetrachlorophenol 10 U 
66572 2,3,7,8-TCDD 0.39 U 
66577 2,3,7,8-TCDD 0.27 U 
66573 2,3.7.8-TCDD 0.29 U 
66581 2,4.5-T 0.1 U 
66588 2.4.5-T 5 U 
66587 2.4.5-TP (Silves) 0. I U 

4011 I 4382 1 1 1.2-Dichloropropane 5 
2043 I 66588 I I 1.3.5-Trinitrobenzene I 10 I U 

DQO 7 validation 
(4) ualifier (5 + y 4 - 

4 1  4 : 

409195FemaldV3GW E-7 602 
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Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

2043 I 66588 

2043 I 66587 

Consti went 

2,4,6-TrichlorophenoI 

; 603 409195WemaldV3G W E-8 
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Table E-3. Validated Organic Constituents I( 
Monitoring Wells in the Shandon Sectioi 

FEMP 
Fernald, Ohio 

Constitucnt 

3,3'-Dichlorobenzidi ne 
3.3'-Dichlorobenzidine 

66588 3.3'-Dimethylbenzidine 
66572 3 -Chloropropene 

2043 I 66577 3-Chloro~ro~ene 

2043 I 66588 I 14-Bromo~henvl Dhenvl ether 
2043 66587 4-Chloro-3-methylphcnol 
2043 66588 4-Chloro-3-methylphenol 
2043 66587 4-Cliloroaniline 
2043 66588 4-Chloroaniline 
2043 66587 
2043 66588 
2043 66572 
2043 66577 
3043 66439 
3043 66573 
4011 4345 t 4011 4382 

4-Chlorophenylphenyl ether 
4-Chlorophenylphenyl ether 
4-Melhyl-2-pentanone 
4-Methyl-2-pentanone 
4-Mcthy l-2-pentanone 
I-Methyl-2-pentanone 
4-Methyl-2-pentanone 
4-Methvl-2-~enlanone 

2043 66587 4-Mcthy lphenol 
2043 66588 I-Mcthylphcnol 
2043 66587 I-Nitrophenol 
2043 66588 4-NilroDhenol 

~ 

2043 I 66588 I 14-Nitroquinoline- 1 -oside 
2043 I 66588 I I 5-Nitro-o-toluidine 
2043 I 66588 I (7,12-Dimethylbenz(a)anthracenc 
2043 I 66588 I la.a-DimethvlDhenethvlaminc 

r Background Groundwater 
, Great Miami Aquifer 

tration qualifier Units DQO validation 
(4) ualifier ( 5  

ug/L 
20 U U g l L  4 - 
80 U UgJL 4 - 

409 195WernaldBG W E-9 604- 



4347 
4/29/93 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

- 
Well 
No. 

2043 
2043 

- 
Concen- 
tration 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
BJ 
U 
U 
BJ 

- J  
BJ 
BJ 
BJ 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 

Data 
validation 

jualifier (5  

-~ ... 

Constitucnt 

10 
10 
10 
10 

Accnaphthene 
Acenaphthene 
Acenaphthylene 
Acenaphthylene 
Acetone 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 

. .  . . . . . . . . 

2043 
2043 
2043 
2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
401 1 
401 1 
2043 
2043 
3043 
2043 
2043 
2043 
3043 
2043 
2043 
3043 
2043 
2043 

- 

- 

- 
- 

- 

- 

66587 
66588 
66438 
66572 
66577 
66436 
66498 
66460 
66515 
66439 
66573 
4345 
4382 
66572 
66577 
66573 
66588 
66572 
66577 
66573 
66572 
66577 
66573 
66587 
66588 

3 
4 
4 
3 
3 
3 
3 
3 
4 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

- 

- 
- 

- 

- 

10 
10 
10 
10 
6 
10 
10 
10 
10 
7 
10 

200 
200 
200 
10 
10 
10 
10 
10 
10 

0.5 
10 

U 
UJ 
UJ 
U 
J 
U 
U 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 

- 

Acetone 
Acetone 
Acetone 

Acrolein 
Acrolein 
Acrylonitrile 
4cnlonitrile 
kcrylonitrile 
41drin 
4ldrin 

2043 
2043 
2043 
2043 
2043 

7 

7 

4 
4 
4 
4 

- 
1 I p ha -BH C 
ilpha-BHC 
3 I p ha-Chlordane 
11 pha-Chlordane 
4niline 

Z 

Z 
- 66587 

66588 
66587 
66588 
66588 
66587 
66588 
66588 
66587 
66588 
66587 
66588 

U 4 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 

- 
- 
- 
- 
- 

4nthracene 
hthracene 
4raniite 

10 
10 
10 

U 
U 
U 

4 .  
4 

4 - 

9roclor-I0 I6 
9roclor-1016 
4roclor-122 1 
9roclor-1221 

0.5 
0.5 
0.5 
0.5 

U 
U 
U '  
U 

9roclor- 1232 
9roclor-1232 

0.5 
0.5 

U 
U 

66587 
66588 

E-IO 605 409 195WernaldBGW 
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Tab 

2043 66587 
2043 66588 
2043 66587 
2043 66588 
2043 66587 
2043 66588 
2043 66587 
2043 66588 
2043 66587 
2043 66588 

2043 I 66588 I 
2043 I 66587 I 

2043 I 66588 I 

e E-3. Validated Orgilnic Constituents for Background Groundwater 
Monitoring Wells in the Shaiidon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

I Constituent 

Bromodichloromethane 

E-1 1 6Q6 
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Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

2043 66512 
2043 66511 
3043 66439 
3043 66513 
4011 4345 
4011 4382 
2043 66572 
2043 66511 
3043 66439 
3043 66513 
4011 4345 

2043 66577 
3043 66439 
3043 66513 
4011 4345 

2043 66511 
3043 66439 
3043 66513 
4011 4345 
4011 4382 
2043 66512 
2043 66577 
3043 66439 
3043 66573 
4011 4345 
4011 4382 
2043 66572 
2043 66577 
3043 66439 
3043 66573 
4011 4315 

409195FernaldWG W 

Concen- 
Consritucnt tration 

Bromodichloronicthanc 5 
Broniodichloronietliaiie 5 
Bronioforni 5 
B romoforni 5 
Bromoform 5 

Bromomcthane I lo  
Bromomcthane IO 
Butyl benzyl phthalate 10 

Carbon disulfide 
Carbon disulfide 
Carbon disulfide 
Carbon disulfide 

5 
1 5  

Carbon Tetrachloride 

Chlorobenzene 
Chlorobenzene 
Chlorobenzene 

Chloroethanc 
Chlorocthane 
Chlorocthanc 
Chlorocthane 
Chloroet hane 
Chloroform 1 5 

E-12 

Lab 
qualifier 

(2) 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
u 
U 
U 
J 
U 
U 
U 
U 

U 

................. ..... ....... ....................... 
...... ........... .......... ;;;; ....... ............ ................ ................. 

.......................... ...... 
...... ..... .u,:;:;:;:::::': 
..................... ....................... ..................... ...... ...... . . . . . . . . . .  

U 
U 

U 

4 
3 
4 
3 
3 
4 
4 
3 
4 
3 
3 

- 

Data- 
validatior 
lualifier ( 5  

UJ - 

- 

UJ 

- 
- 
- 
UJ 

UJ 
UJ 

UJ 
UJ - 
UJ 
UJ 
J 
UJ 
J - 
- 
- 

UJ - 

607 
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Dibroniochloromethane 
Dibromochloroniethane 
Dibromochloroniethane 
Dibromochloromethane 
Dibromochloromethane 
Dibromomethane 
Dibromomethane 
Dibromomethanc 
Dieldrin 
Dieldrin 

5 U ug/L 
5 U ug/L 
5 U ug/L.>:.: :. ugn 
5 U Ug/L 
10 U ug/L 
IO U ug/L 
10 U U g n  
0.1 U ug/L 
0. I U Ue/L 

. . .  5 U .... 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wclls i n  the Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, 0 hio 

- 
Well 
No. 

2043 
3043 
3043 
401 1 
401 1 

- 
m tration qualifier Units 

- 
DW 
- (4) 

4 
3 
4 
3 
3 
4 
4 
3 
4 
3 
3 

- 

Data - 

validation 
palifter (5 

- 
- 

UJ 

UJ 
UJ 

UJ 
UJ - 

. .  

Constitucnt 

C hloroforni 
Chloroform 
Chloroform 
Chloroform 

. 66573 
4345 
4382 

5 U ug/L 
5 U ug/L 
5 U U g n  

10 U ug/L 
10 U ug/L 
10 U u g n  
10 U ug/L 
10 U ug/L 
10 U Ue/L 

Chloroform 

C h y sene 

2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
3043 
2043 
2043 

- 
- 

- 
- 

- 
- 
- 
- 

- 

- 
- 

66572 
66577 
66439 
66573 
4345 
4382 
66587 
66588 
66572 
66577 
66439 
66573 
4345 
4382 

66587 
66588 

4 
4 
4 
4 
3 
4 
3 
3 
4 
4 

- 

- 

C hrysene 10 U Ug/L 
cis- 1,3-DichIoropropene 5 U 
cis- 1.3-Dichloropropene 
cis-1.3-Dichloropropcne 
cis- I ,3-DichIoropropene 

delta-BHC 
66587 
66588 
66587 
66588 

Di-n-butyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Di-n-octvl Dlithalate 

66588 
66587 
66588 
66587 
66588 
66572 
66577 
66439 
66573 
4345 
4382 

66572 
66577 
66573 
66587 
66588 

4 
4 
4 
4 
4 
4 
4 
3 
4 

- 
- 
- 

4 

- 
- 
- 
- 

........... ............... ................ .... i:c<:zU ....... J 

- 

E-13 409195WernaldBGW 
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a 
- 

a 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Scction, Great Miami Aquifer 

FEMP 

2043 1 66588 

2043 I 66588 

2043 I 66588 

Constilucnt 

Fcrnald, Ohio 

Fluorene 0.01 U mg/L 4 
gamma-BHC (Lindane) 0.05 U Ugn. 4 
gamma-BHC (Lindane) 0.05 U Ug/L 4 
gamma-Chlordane 0.5 U ug/L 4 
gamma-Chlordane 0.5 U Ug/L 4 

Data 
validation 
palifier (5 

- 

Z 

Z 

Z 

UJ 
UJ 
UJ 
UJ 
UJ 

- ........ .......... ........... 
....... - ....... ... .... ...... .... . . . . .  . . . . . .  ........ 

- 
- 

E-14 - 609 409 195Wernaldb3GW 
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Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells i n  the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

Hcsachlorodi benzofuran 

409195FernaldE3GW E-15 610 
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e 
. -  

e 

e 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Oliio 

- 
Well 
No. 

3043 
2043 

- 
- 

~ . .  

units lDQo 
Data 

validation 
jualifier (5  - 

Number 
sms Constitucnt 

Concen- 
tration 

10 
IO 

Lab 
qualifier 

(2) 
U 
U 3@ U IMcthyl m e t h a c q h c  

I Methvl methancsulronatc 
2043 
2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
4011 
401 1 
2043 
2043 
2043 
2043 

- 
- 
- 

8 
5 
5 
7 
8 
7 
5 
8 
5 
13 
5 
10 
10 

B 
U 
U 
B 
B 
B 
BJ 
B 
U 
B 
BJ 
U 
U 

U - 
- 
U 
U 
U 
U 
UJ 

UJ 
U 

66438 
66572 
66577 
66436 
66498 
66460 
665 15 
66139 
66573 
4345 
4382 
66587 
66588 
66588 
66588 
66588 
66587 
66588 

Mcthylcne chlondc 
Methylene chloridc 
Methylene chloride 

N-Nitroso-di-n-DroD\~lan~inc 
20 
10 
IO 
10 
3 
IO 

U 
U 
U 
U 
BJ 
U 

2043 
2043 
2043 
2043 
2043 
2043 

- 
- 
- 

66588 
66588 
66588 
66588 
66587 
66588 
66587 
66588 
66588 
66588 
66588 
66588 
66588 
66589 
66588 
66589 

N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-NitrosoDvrrolidine 

10 
10 
10 

U 
U 
U 

:.::.::::::::iu' ........... ;z 
U 

_..\..__._. 

.... ......... ............................. ................. 

2043 
2043 
2043 
2043 
2043 

- 
Naphthalene 

.:.:.;::s&:;.;?:. ... ...... 

U 

..... ...................... ...... >,. ::..: ........ ...... :.:.:.. . . _..:. .. :.;:;:z:: 

2043 
2043 
2043 
2043 
2043 
3043 
2043 
3043 

- 
- 
- 
- 

U o-Toluidine 
p-Dimctlw laminoazobenzciie 30 

50 
0.05 
0.05 
0.05 
0.05 
20 

I p-Phenylenediaminc 
IParatIiion. ethyl 
Parathion. ethyl 
Parathion, methyl 
Parathion. methvl 

1043 
1043 
3043 
1043 
!043 ~ 

- 
- 
- 

66588 
66577 
66573 
66572 
66577 

1.3 
0.1 1 

0.099 
0.15 

U 
U 
U 
U Pcntachlorodibenzofuran 

6.11 409 195WernaldBGW E-I6 
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Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in thc Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

- 
Well 
No. 

3043 
2043 
2043 
2043 
2043 
2043 

- 
- 
- 
- 

- Data 
validation 

jualifier (5:  

Concen- 
tration 

Lab 
qualifie 

(2) 
U 

Constitucnt 

0.11 
4 
4 
4 
4 

- 
- 

20 
20 
50 
50 

U 
U 
U 
U 

66588 
66587 
66588 
66588 

- 

4 
4 
4 

- 10 
10 
10 
10 
10 

0.02 
0.03 
0.0 1 
0.01 
0.02 
0.04 
0.01 

0.005 
0.01 
0.01 
0.014 
0.009 
0.005 
0.01 

0.0 1 
0.0 1 
0.01 
0.05 
0.02 
0.01 
0.0 1 

0.014 
0.01 

1 
I 

U 
U 
U 

2043 
2043 
2043 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
401 1 
2043 
3043 

- 
- 

- 
- 

66587 
66588 
66587 
66588 
309 1 
3140 
3700 
7799 
3 147 
3497 
3743 
3969 
3159 
3575 
378 1 
3 967 
4045 
3 124 
3710 
3894 
4190 
4291 
3096 
3377 
3658 
3812 
7246 
3090 
3397 
3691 
7794 
4345 
4382 
66588 
66589 

- 

- 

U 
U 

U 
U 

U 
U 
U 
U 

U 

U 
U 
U 
U 

U 

U 
U 
U 

4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

4 - 

- 
J - 
- 
- 
J 
UJ 

UJ 
- 

- 
- 
- 
- 
- 
J - 
- 
- 
- 
- 
UJ - 
- ....... .............. ........... ..... . . . . .  .:::.;; ....... J ..... 

- 
J 
U 

6.1.2 409 195\Fernald\BG W E-17 
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Table E-3. Validated Oiganic Constituents for Background Groundwater 
Monitoring Wells i n  the Shandon Section, Great Miami Aquifer 

FEMP 
Fcrnald, Ohio 

- 
Well 
No. 

2043 
2043 
2043 

- 
- 

EzJy 
tration qualifiei 

- -Data 
validation 
lualifier (5 

- 

Numbcr - 

Cons t i t  ucn t 

Pronaniidc 
Pyrcnc 4 

4 
4 
4 
4 
4 
4 
4 
3 
4 
3 
3 
4 
4 
5 
5 
5 

- 

- 
- 

- 
- 

- 
- 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
UJ - 

66588 
66572 
66577 
66573 

Pyrene 
Pyridine 2043 

2043 
3043 
2043 
2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
3043 

- 
- 

- 

50000 
50000 

66588 
66572 
66577 
66139 
66573 
4315 
4382 

66588 
66589 
66572 
66577 
66573 
66572 
66577 
66573 
4345 
66588 
66589 

U 
U 
U 
U Styrenc 

Sulfotepp 

2043 
2043 
3043 
2043 
2043 
3043 

- 

Tctraclilorodibcnzo-p-diosiii 
Tetrachlorodibenzo-p-diouin 

etrachlorodibenzofuran 

0.14 
0.23 
0.19 
0.4 U 

5 
5 
5 
3 
4 
4 

- 401 1 
2043 
3043 
2043 
2043 
2043 
2066 
2066 
3024 
3024 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2066 
2066 
2383 

- 

7 

- 

Tctrachloroethene 
Thionazin 
Thionaziri 
Tolucne 
Toluene 
Tolucnc 
Tolucnc 
Toluene 
Toluene 
Tolucnc 
Tolucnc 
Tolucne 
Toluene 
Toluene 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Carbon 

UJ 

- 
664 3 8 
66572 
66577. 
66136 
66198 
66160 
665 15 
66439 
66573 
4315 
4382 
66138 
66542 
66517 
66436 
66198 
4190 

3 
4 
4 
3 
3 
3 
3 
3 
4 
3 

3 - 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
UJ 
UJ 

U 
- 
- 
- 
UJ 

63.3 409195\Fernald\BGW E-I8 
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a 

a 

a 

Well 
No. 

2383 
3024 
3024 
3043 
3043 
4011 
401 1 
2043 
2043 
2043 
2043 
2043 
2050 
2050 
2050 
2056 
2056 
2056 
2056 
2056 
2066 
2066 
2066 
2066 
2383 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
401 1 
401 1 
2043 
2043 
2043 
2043 
2050 
2050 
2050 

- 

- 

- 

- 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in tlic Shandon Section, Great Miami Aquifer 

665 15 
66439 
66543 
4345 
4382 
3700 
3887 

66138 
66542 
66517 
3497 
3743 
3969 
3575 
3781 
3 967 
3967 
4045 
3710 
3891 

66436 
66498 
4294 
3842 
66460 
66515 
3691 
3886 

66439 
66543 
4345 
4382 
3091 
3340 
3700 
3887 
3497 
3743 
3 969 

D 

FEMP 
Fcrnald, Ohio 

-. ~ 

Constilucnt 

Total Organic Carboii 
Total Organic Carboii 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Carboii 

Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halidcs 
Total Organic Halidcs 
Total Organic Halidcs 
Total Organic Halides 
Total Organic Halidcs 
Total Organic Halides 
Total Organic Halidcs 
Total Organic Halides 
Total Organic Halidcs 
Total Organic Halides 
rota1 Organic Halides 
Total Organic Halides 
Total Organic Halides 
rotal Organic Halides 
Total Organic Halides 
Total Organic Halides 
rota1 Organic Halides 
Total Organic Halides 
Total Oreanic Halides 
Total Organic Nitrogen 
rota1 Organic Nitrogeii 
rota1 Organic Nitrogen 
Total Organic Nitrogcn 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 

Concen- 
tration 

1.8 
6.17 
1.29 
3.32 
2.15 
4.12 
2.29 
0.05 
0.023 
0.321 
0.01 
0.01 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.01 
0.0 1 

0.0206'- 
0.0 I 
0.0 1 
0.01 
0.1 
2 

0.17 
0.1 

1 
0.1 
0.3 

Lab 
palifiei 

(2) 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 

U 

U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

3 - 

- Data 
validation 
lualifier (5' 

U 
- 
- 
- 

409 195\Femald\BGW E-I9 614 
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- 
Well 
No. 

2056 
2056 
2056 
2066 
2066 
2383 
2383 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
2043 
2043 
3043 
3043 
401 1 
4011 
2043 
2043 
2043 
2043 
3043 
2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
3043 
2043 
2043 
2043 
2066 
2066 
3024 

- 

- 

- 
- 

- 

- 

- 

- 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells i n  the Shandon Section, Great Miami Aquifer 

378 1 
3 121 
3710 
4190 
4291 
309G 
3377 
3658 
3842 
3090 
3397 
3691 
3886 

66572 
66577 
66439 
66573 
4345 
4382 
66587 
66588 
66572 
66577 
66573 
66572 
66577 
66139 
66573 
4345 
4382 
66572 
66577 
66573 
66138 
66572 
66577 
66136 
66198 
66160 

- 

- 

- 

FEMP 
Fcmald, Ohio 

. -  

Constituent 

Total Organic Nitrogcn 
Total Organic Nitrogcn 
Total Organic Nitrogcn 
Total Organic Nitrogcii 
Total Organic Nitrogcn 

Total Organic Nitrogen 

Total qlenes 
Total sylenes 
Total qlenes 
Total qlenes 
Total q4enes 
Total iylenes 
Tosaphcne 
Tosaphene 
trans- 1.2-Dichlorocthcnc 
trans- 1.2-Dichloroethcnc 
trans- 1.2-Dichloroct hciie 
trans-l,3-D1chloropropcne 
trans-l,3-Dichloropropcne 
trans- 1,3-Dichloropropcne 
trans-1.3-Dichloropropene 
trans- 1.3-Dichloropropenc 
trans- 1.3-Dichloropropene 
trans- 1 ,-!-Dichloro-2-butene 
Irans- 1.4-Dichloro-2-butene 
trans- 1.4-Dichloro-2-burcne 
Trichlorocthcne 
Trichloroetliene 
Trichloroethene 
Trichloroethene 
Trichloroethene 
Trichlorocthene 

Concen- 
tration 

0.2 
2.75 
0.26 
0.1 
0.52 
0.1 
0.2 1 
0.5 
0.1 
0.18 
0.6 
0.1 
0.1 
0.39 
0.1 
5 
5 .  
5 
5 
5 
5 
1 
1 
5 

... 
5 
5 

20 
20 
20 
5 
5 
5 
5 
5 
5 

Lab 
qualifier 

(2) 

U 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
3 
4 
3 
3 
4 
4 
4 
4 
4 
4 
4 
3 
4 
3 
3 

- 

- 
- 

- 

- Data 
validation 
pdifier (5  

J 
J 

J 
J 

- 

- 

- 
- 

J 
J 
J 

- 
UJ 
UJ 
UJ 
UJ 
UJ 

z 
- 
- 

- 
- . . . . . . . , ..... . .. . . . . . . . . . . . . . . . ... .. ..... . . ..... :.:::..:. - ..... . . . . . . . . - 

. -  

- 
- 
- 
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I -  - 
Well 
No. 

3024 
3043 
3043 
401 1 
401 1 
2043 
2043 
3043 

- 

- 

2043 
2043 
3043 
3043 
401 1 
401 1 
2043 
2043 
3043 
3043 
4011 
401 1 - 

Table E-3. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Sliandon Section, Grcat Miami Aquifer 

66573 
4345 
4382 
66572 
66577 
66573 
66572 
66577 
66439 
66573 
4345 
4382 

66572 
66577 
66439 
66573 
4345 
4382 

FEMP 
Fcrnald. Ohio 

Constituent 

Trichloroctliene 
Trichloroctliene 
Trichloroethene 

Vinyl Acctatc 
Vinyl Acctare 
Vi nvl Acctate 

Concen- 
tration 

5 
2 
5 
5 
5 
5 
5 
5 
10 
IO 
10 
IO 
IO 
10 
10 
10 
10 
10 
10 
10 

Lab 
qualifier 

(2) 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DQO 
(4) 
3 
3 
4 
3 
3 
4 
4 
4 
4 
4 
3 
4 
3 
3 

- 

- 

- 

4 
4 
3 
4 
3 
3 - 

Data 
validation 

p l i f i e r  (5: 

- 
UJ - 

- 

UJ 

... ... 

. . . . . . . 

409195WernaldU3G W E-2 I 
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Table E 4  Validated Organic Constituents for Background Groundwater 

3505 
3750 
3980 
3591 
3796 
3990 
4087 
3158 
3571 
3776 
3 962 
3157 
3504 
3749 
3979 
3190 
3191 
3495 
3741 
3966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
376 1 
3978 
4087 
4088 
3505 
3750 
3980 

Monitoring Wells in the Ross Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

Constituent 

Phenols 
Phenols 
Phenols 
Phe 
Phe 
Phe 
Phe 
Phe 
Phe 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Phenols 
Total Organic Carbon 
Total Organic Carbon 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

Concen- 
tration 

0.01 
0.01 
0.03 
0.01 
0.009 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
0.01 
0.025 
0.01 

0.0 1 
0.005 
0.02 
0.01 
0.01 
0.0 1 
0.02 
0.02 
0.02 
0.01 
0.005 
0.02 
0.02 
0.01 
0.026 
0.005 

1 
1 

0.05 
0.05 
0.05 

Lab 
qualifier 

(2) 

U 

U 
U 
U 
U 

U 
U 

U 

U 
U 

U 
U 
U 

... 

U 
U 

U 
U 
U 
U 
U 
U 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - 

Data 
validation 

qualifier ( 5 )  
J 
J 
J 

J 
UJ 

UJ 
UJ 
J 

- 

- 

- 
J 
J 
J - 
J 
J 
J - 
- 
J 

UJ 
UJ 
J 
J 
J 

UJ 
J 
J 

- 

UJ 

409195WernaldWGW E- 22 617 
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Table E-4. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

4087 
3571 
3776 
3 962 
3504 
3749 
3979 
3495 
3741 
3966 
3 966 
3589 
3795 
4088 
3496 
3742 
3977 
3517 
3761 
3978 
3186 
3187 
3505 
3750 
3 980 
3591 
3796 
3 990 
4087 
3 158 
3571 
3776 
3 962 
3 157 
3 504 
3749 
3 979 
3 190 
3191 

D 

FEMP 
Fernald, Ohio 

Constituent 

Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 
rota1 Organic Nitrogen 

Concen- 
tration 

0.05 
0.012 
0.01 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.1 
0.1 
0.1 

0.48 
0.1 
0.1 
0.17 
0.1 

0.459 
0.3 
0.1 

0.28 
0.4 
0.2 
0.1 
0.22 
0.2 
0.1 
0.1 

-Lab 
qualifier 

(2) 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 

U 

U 

U 
U 

- 
DQO 
- (4) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 

- 

Data 
validation 

qualifier (5 )  
UJ 
J - 
- 
UJ 
UJ - 
- 
- 
UJ 

- 
UJ 
J - 
- 
- 
UJ - 
- 
- 
UJ 
UJ 

J 
J 
UJ 

J 
J 

UJ 

- 

- 
- . . . . . . . . . . . . . . . . . . 

UJ 
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Table E-4. Validated Organic Constituents for Background Groundwater 
Monitoring Wells in the Ross Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

0 

3 966 
3589 
3795 
3989 
4088 
3237 
3238 
3496 
3742 
3977 
3239 
3240 
3517 
376 1 
3978 

Constituent 

Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 

Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
Total Organic Nitrogen 
rota1 Organic Nitrogen 

Concen- 
tration 

0.1 
0.26 
0.1 
0.1 
1.37 

0.262 
0.138 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

Lab 
qualifier 

(2) 

U 

U 

U 

U 

U 
U 

.. 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

- 
Data 

validation 
qualifier (5) - 

- 

UJ 

J 
J 
J 
UJ 

UJ 
J 
UJ 
J 
UJ 
UJ 

- 
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Table E-5. Validated Organic Constituents for Background Surface Water 
in the Great Miami River 

FEMP 

4 3 4 7  
4/29/93 

.... 
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- _  Table Ed. Rejected Nonvalidated Organic Constituents for Background Groundwater 
Monitoring Wells in the Glacial Overburden 

FEMP 
Fernald, Ohio a/ - -- --  - 

1,l-Dichloroethane 
1.2-Dichloroethane 

Constituent 

12,4,5-TP (Silvex) 1060 
1060 
1060 
1060 
1024 
1060 
1060 
1060 
1060 
1060 

3001 
3045 
300 1 
3045 
6665 1 
300 1 
3045 
300 1 
3001 
3045 

12,4,5-TP (Silvex) 
12.4-D 

0.5 I U 

2.5 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
2.5 U 
0.012 
0.005 U 
0.01 
2.5 U 

1024 
1024 
1060 
1060 
1024 

6665 1 
6665 1 
3001 
3045 
6665 1 

1024 
1060 
1060 

6665 1 
3001 
3045 

1 
1 

3.25 
0.05 
0.0345 
10 

0.05 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

U 

1024 
1024 
1024 
1040 
1040 
1059 
1059 
1060 
1060 
1060 
1060 
1060 
1060 

D Total Organic Halides 
D Total Organic Halides 

Total Organic Halides 
D Total Organic Halides 
D Total Organic Halides 
D ITotal Organic Halides 
D 'Total Organic Halides 

Total Organic Halides 
Total Organic Halides 

:l /Total Or? Halides 
Total Or anic Halides 
Toxaphene 
ToxaDhene 

3657 
66420 
6665 1 
3778 
3 964 
3751 

. 3981 
3001 
3045 
3695 
3888 
3001 
3045 

U 

U 
U 

I Tnchloroethene 2.5 I U 1024 6665 1 3 
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0.05 
0.05 
0.05 
0.05 
0.01 

0.015 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.01 
0.01 

0.013 
0.021 

Table E-7. Rejected Nonvalidated Organic Constituents for Background Groundwater 

U 
U 
U 
U 
u 

U 
U 
U 
U 
U 
U 
U 
U 
u 
u 

Monitoring Wells in the Dry Fork Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

4096 
2104 

2036 
2057 
2057 
2096 
2096 
2096 
2104 
2104 
2123 
2123 
3044 
3044 
3044 
3096 
3096 
3096 
4096 
4096 

3975 D Total Organic Halides 
3 146 Total Organic Nitrogen 

3983 
3779 
3965 
3790 
3985 
408 1 
3744 
3970 
3771 
3984 
3548 
3681 
3878 
3789 
3974 
4082 
3474 
3788 

D 
D . . . . . . . . . 

~ , 

D 
D 
D 
D 
D 
D 
D 

D1 
D 
D 

._ 

Constituent 

Phenols 
Phenols 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

Concen- 
DQO 

(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

. . . . . . . . . . 
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Table E-8. RejectedAVonvalidated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

1,2-Dichloroethane 
1,2-DicNoroethane 

409 195WernaldBGW E-28 623 
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Table Es. RejectedNonvalidated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

Constituent 

409 195WernalclBGW E-29 624 
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e 

e 

3024 I 3043 

P 2043 

I 2043 

2043 

- 2043 

2043 
2043 
2043 
2066 
2066 
3024 

2066 
3024 

Table E-8. Rejected/Nonvalidated Organic Constituents for Background Groundwater 
Monitoring Wells in the Shandon Section, Great Miami Aquifer 

FEMP 
Fernald, Ohio 

409195WernaldBGW E-30 625 
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2043 
2043 
2050 
2050 
2056 
2056 
2066 
2066 
2066 
2066 
3024 
3024 
3024 
3024 
3043 
3043 
3043 
3043 
2050 
2056 
2056 
2066 
4011 
401 1 
- 
2043 
2066 
3024 
3043 
4011 
4011 
4011 

- 

Table E-8. RejectedlNonvaIidated Organic Constituents for Background Groundwater 

66438 
66777 
3743 
3969 
3781 
4045 
3710 
3894 
66436 
66687 
3658 
3842 
66460 
6673 5 
3694 
3886 
66439 
66685 
3 147 
3575 
3575 
3443 
4345 
4345 
66683 
66687 
66735 
66685 
4345 
4345 
4345 

Monitoring Wells in the Shandon Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

_ _  - 

Constituent 

~~ ~ R ~trans-1.3-Dichloro~ro~ene 
Trichloroethene 
Trichloroethene 
Trichloroethene 
Trichloroethene 

R (Vinyl Acetate 
R IVinyl chloride 

Concen- 
tration 

0.05 
0.021 
0.237 
13 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.01 
13.9 
0.05 
0.01 
0.01 
10 

0.05, 
0.01 
0.0236 
10 
0.5 
2.83 
2.71 
0.1 _... . .  

5 
10 
10 

Lab 
qualifier 
(2) 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

U 
ir 
U 
U 
U 
U 
U 
U 
U 
U 

4130193 

. *  

_ _ _  - . 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 

3 
3 

409195WeddD3GW E-3 1 
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Table E-9. RejectedlNonvalidated Organic Constituents for Background Groundwater 

2098 
2098 
2098 
2098 
2121 
2121 
2122 
2 122 
3063 
3098 
3098 
3098 
3098 
3099 
3099 
3 100 
3 100 

3796 
3990 
3990 
4087 
3776 
3962 
3749 
3979 
374 1 
3795 
3989 
3989 
4088 
3742 
3 977 
3761 
3978 

Monitoring Wells in the Ross Section, Great Miami Aquifer 
FEMP 

Fernald, Ohio 

(1) 
D 
D 
D 
D 

D 
D 

D 
D 
D 
D 
D 

Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

Total Organic Halides 
Total Organic Halides 
Total Organic Halides 

Goncen- 
tration 

0.05 
0.05 

0.012 
0.015 
0.0 13 
0.0119 
0.05 
0.05 
0.05 
0.05 
0.05 

0.012 
0.01 
0.01 
0.01 
0.05 
0.05 
0.05 
0.05 

Lab- 
qualifier 

(2) 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

. 

DQO 
(4) 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

. . . . . . . . . . . 
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Table E-10. RejectedINonvalidated Organic Constituents for Background Surface Water 
in the Great Miami River 

FEMP 
Fernald, Ohio 

4130193 

.- 

Concert- - Lab 
Constituent tration qualifier Units DQO 

(2) (3 ) (4) . 
Phenols 0.01 U mgfL 3 
Total Organic Halides 0.16 m g n  3 
Total Organic Halides 0.25 m g n  3 
Total Organic Halides 0.08 m g n  3 

. . . . . . . 
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0 

Shapiro-Wilk Test for Normality 

The W test developed by Shapiro and Wilk (Gilbert 1987) was used to determine whether or 

0 
been drawn from a population which is normally distributed. By 

__  st on the natural logarithn-of-each data value, the -W test was used to _ _  __ 
er or not the sample was drawn from an underlying lognormal distribution. 
esis to be tested is: 

The population has a normal (lognormal when the data is transformed) 
distribution. 

versus . ... 

H,: on does not have a normal (lognormal when the data is 

If H, is rejected, 

The following presents a step-by-step procedure for conducting the W test. The equation for 
calculating w is: 

0 
1. Compute the denominator 

2 

d =  E x : - - ! [  n E n 

i-1 i=l 

WhCn:  x, = x, + x, + .... + a’ 

x: = x: + 4 + .... + 4 
2. Order the n data points in ascending order (smallest to largest) such that 

x, x, xs I...< a 
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3. Compute k, where: 

n 
2 

k = - if n is even 

_. ___. 1.- ____  - _._ _ _ _ _  _ _  
k = - i f n  is odd 

2.  . . . . . . . . . . . . . . . .. .... . .... ..... . .: .:. . . 
.. .. 

.... .. 
... .. . . .  ... . .  .... . 

4. Find the coefficients a,, +, a,, ..., a, for the sample size n from Table F-2. 

6. Reject H, at the a significance level if W is less than the quantile given in Table F-3. 
, I  

To test the null hypothesis that gnomal distribution, transfom the 
steps 1 through 6 as described above. observed data to Y,, Y2, -.-* y, 

Example: 

To illustrate the application of 
tributary of the Great Miami Aquifer is used. 

test, the barium data in the Ross 

step 1. Compute d, the denominator of the 
- .... .. 

1 
36 

= .0865 - - (1.707)2 

= .0056 
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Tab le  F-7 

6 0.1641 
7 0.1433 
8 0.1243 
9 0.1066 

10 0.0899 
11 0.0739 
1 2  0.058s 
1 3  0.043) 
14 0.0289 
1s  0.0144 
16 0.0000 
17 - 
18 - 
19 0 

20 - 

32 33 34 35 36 

0.4168 0.4156 
0.2898 0.2876 
0.2462 0.24Sl 
0.2141 0.2137 
0.1878 0.1880 
0.1651 0.1660 
0.1449 0.1463 
0.126s 0.1284 
0.1093 0.1116 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  

- 0 

0 0 

0.4121 
0.28S4 
0.2439 
0.2132 
0.1882 
0.1667 
0.1473 
0.1301 
0.1140 
0.0968 
0 .OW4 
0.0706 
0.0572 
0.0441 
0.0314 
0.0181 
0.0062 - 

0 - 

0. 40% 
0.2834 
0.2427 
0.2127 
0.1M3 
0.1673 
0.1487 
0.1317 
0.1160 
0.1013 
0.0873 
0.0739 
0.0610 
0.0484 
0.0361 
0.0239 
0.01 19 
0 .moo - 

0 

’ ’* 

0.4066 
0.2813 
0.2415 
0.2121 
0.1883 
0.1678 
0.1496 
0.1331 
0.1179 
0.1036 
0.0900 
0.0770 
0.0645 
0 .OS23 
0.0404 
0.0287 
0.0172 
0 .oO57 

0 

0 

37 38 39 

0.4040 0.401s 0.3989 

- _ _  

0.27% 0.2774 0.2755 
0.2403 0.2391 0.2380 
0.2116 0.2110 0.2104 
0.1883 0.1681 0.1880 
0.1683 0.1686 0.1689 
0.1305 0.1513 O.lS20 
0.1344 0.1356 0.1366 
0.11% 0.1211 0.1225 
O.lOS6 0.107s 0.1092 
0.0924 0.0947 0.0967 
0.0798 0.0824 0.0848 
0.0677 0.0706 0.0733 
O.OSS9 0.0592 0.0622 
0.0444 0.0481 0.051S 
0.0331 0.0372 0.0109 
0.0220 0.0264 0.0305 
0.0110 0.0158 0.0203 
O.OOO0 0.0053 0.0101 - - 0 .oooo 

c * 3964 
0.2737 
0.23M 
0.2C98 
0.1878 
0.1691 
O . l S 2 6  
0.1376 
0.1237 
0.1108 
0.0986 
0.0870 
0.0759 
0.0651 
0.0546 
0 .ob44 
0.0343 
0.0144 
0.0146 
0.0049 

1 0.3940 0.3917 0.3894 0 0.3830 0.3808 0.3789 0.3770 0.3751 

3 0.2357 0.2345 0.2334 0 0.2302 0.2291 0.2281 0.2271 0.2260 
4 0.2091 0.2085 0.2078 0 0.2058 0.2052 0.2045 0.2038 0.2032 
S 0.1876 0.1874 0.1171 0.1860 0.1- 0.18661 0.18S9 0.18S5 0.1851 0.1647 
6 0.1693 0.16% 0.1695 0.1695 0,1695 0.1695 0.1695 0.1693 0.1692 0.1691 

8 0.1384 0.1392 0.1398 0.14OS 0.1410 0.1413 0.1420 0.1423 0.1427 C.1430 
9 0.1249 O.12H 0 .120  0.1278 0.1286 0 .  0.1306 0.1315 0.1317 

10 0.1123 0.1136 O.llb9 0.1160 0.1170 0 .  0.1197 0.1205 0.1212 
11 0 . 1 m  0.1020 0.103s 0.1049 0.1062 0. 0.10% 0.1105 0.1113 

13 0.0782 0 . m  O . O W  O.O)42 0.0860 Om 0.0906 0.0919 0.0932 
14 0.0677 0.0701 0.0724 0.0743 0.0765 0 .  0.0017 0.0632 0.0846 
15 0.057s 0.0602 0.0628 0.001 0.0673 0. 0.0731 0.0748 0.07& 
16 0.0178 O.OSO6 0.0634 O e O S O  0.MW 0 .  0 . W 8  0.0667 0.0689 
17 0.0379 0.0111 0.0142 O.OS71 0.0497 0 .  0.0560 0.0588 0.0608 
16 0.010 0.0318 0.03S2 0.0383 0.0412 0 .  0.04H 0.0511 0.0532 

20 0.0096 0.0136 0.0175 0.0211 0.0245 0.0277 0.0307 0.0335 0.0361 0.0386 
21 O.ao00 O.OOb$ 0.0017 0.0126 0,0163 0.0197 0.022¶ 0.0259 0.0288 0.0314 

2 0.2719 0.2701 0.2684 0 0.2635 0.2620 0.2604 0.2S09 0.2574 

7 0.1531 0.1535 0.1~39 0 . 1 ~ 2  o.ins 0 . 1 5 ~  0.15s o.issi 0.1553 0 . 1 s ~  

12 6.0891 0.090) 0.0)27 0.0943 0.WH 0. 0.0990 0.1010 0.1020 

19 o.oiw 0.0227 0 . 0 2 ~  0.0296 0.0328 0.0357 0.030 0.0111 0.0436 0 . 0 4 ~ 9  

Source: Table A-6, Gilbert 1987. 
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Table 

- . ~  ~ .. . .  

tiles of the Shapiro-Wilk W Test for Normality (Values of W Such That i o o p ~ / ~  
of the Distribution of W Is Less Than W,) 

n '0.01 10.02 10.0s 10.10 '0. so 
3 
4 
I 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
2b 
2s 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3s 
36 
37 
38 
39 
40 
bl 
42 
43 
# u 
46 
47 
w 
49 
$0 

0 . 7 9  

0.83d 
0.044 
0.851 
0.8S8 
0.863 
0 .w 
0.873 
0.878 
0.801 
0.m 
0.8U 
0.101 
0.8% . 
0.8% 
0.8W 
0.900 
0.m 
0.m 
0 .M1 
0.900 
0.910 
0.912 
0.914 
0.916 
0.917 
0.919 
0.920 
0.922 
0 .9a3 
0.92b 
0.92b 
0.927 
0 A28 
0.9n 
0 .9n  
0.930 

0.7S6 0.767 
0 .707 0.7b8 
0.71s 0.762 
0.743 0.788 
0.760 0.803 
0.778 0.818 
0.791 0.82) 
0 .m 0.w2 
0.817 0 .uo  
0.828 0.8s) 
0.837 0 .Ob6 
0 .OM 0.87b 
0 . W  0.881 
0.863 ,O.M(t 

.a92 
497 
A01 
.m5 .so@ 
.91 1 
.914 
-91 b 
.918 
3 2 0  
323 

0.- 0.924 
0.910 0.926 
0.912 0.927 
0.¶14 0.929 
O.¶lS o.no 
0.917 0.931 
0.919 0.933 
0.920 0.9% 
0.922 0 .93S 
0.924 0.936 
0.92S 0.938 
0 A27 0 A39 
0.928 0.wo 
0.929 0.w1 
0.930 0.w2 
0.932 0.*3 
0 .Ut 0.- 
0.9% 0.W5 
0.935 0 .W5 
0.9% 0 .w 
0.937 O S 7  
0.937 0.W7 
0.938 0.U7 

0.789 
0.792 
0.806 
0.826 
0.838 
0.u1 
0 .8S9 
0 A69 
0.876 
0 .881 
0 . 8 9  
0.09s 
0 . m  
0.906 
0.910 
O.9lb 
0.917 
0.920 
0.923 
0.926 
0 . W  
0.930 
0.931 
0.¶33 
0 3 3 5  
0.936 
0.937 
0.939 
0 . W  

0 . m  
0 352 
0 3 5 3  
0 3 5 3  
0.9% 

0.9)s 
0.915 

o m  

0.959 
0.935 
0.917 
0.927 
0 .¶28 
0.932 
0.935 
0.938 
0.940 
0.343 
0 .94s 
0 .947 
q.95 
0.952 
0 .¶sb 
0.956 
0.957 

. 0.959 
0.9a  
O.%l 
0.962 
0.963 
0.96 
0 .W 
0 . W  
0.- 
0.9Y 
0.967 
0.967 
0 .¶a 
0 .90  
0.969 
0.¶69 
0.970 
0.970 
0.971 
0.971- 
0.972 
0.972 
0.972 

0 3 7 3  
0.973 
0.974 

o .,n 

. . . . . . . 

. . . . . . . 
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step 2. Order data pints from low to high 

step 4. cients a,, a,, ..., a, for n = 36 h m  Table F-2. 
a, = 0.4068 0.1678 a,, = 0.09oO at6 = 0.0287 
a, = 0.2813 0.1496 a,, = 0.0770 a,, = 0.0172 
a, = 0.2415 0.1231 a13 = 0.0645 a,, = 0.0057 
a, = 0.2121 0.1179 a,, = 0.0523 
a, = 0.1883 0.1036 a, = 0.0404 

step 5. COmpUtC 

L J 

+ 0212 (0.062 - 0.025) + 0.1883 (0.061 - 0.025) + 0.1678 (0.061 - 0.025) 

+ 0.1496 (0.060 - 0.032) + 0.1331 (0.06 - 0.035) + 0.1179 (0.57 - 0.35) 

+ 0.1036 (0.055 - 0.39) + 0.O900 (0.054 - 0.04) + 0.0770 (0.052 - 0.04) 

+ 0.0645 (0.051 - 0.040) + 0.0523 (0.050 - 0.040) + 0.0404 (0.49 - 0.043) 

+ 0.0287 (0.048 - 0.044) + 0.0172 (0.047 - 0.044) + 0.0057 (0.045 - 0.045) 

F-9 
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_ _ _  _ _ _  - _ _  _ _ _ _  - _ _ _  -- - -  - - -  - - -- 

/ 

Accept €I,, at the 0.05 SigJllficant level because W = 0.971 is greater 
than 0.935, the quantile given in Table F-3, and conclude that the data 
were drawn from a population with an underlying normal distribution. 

The W test was repeated after the transformation of y = In x, resulted in W =0.928. Because 
the calculated value is less than the critical value W = 0.935, there is sufficient evidence to 
reject the null hypo conclusion is that the data set was not &awn from a 

lognormal distribution. 

When the W test 
the distribution is 

distribution. 

r both the normal and lognormal distributions, 
for calculational purposes, however, the 
W test is selected as the most likely 

F-10 . 
6.1 I. 
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Shapiro-Francia Test for Normality ~0 
~ 

~ 

~ 

The W test developed by Shapiro and Wilk can be used for when the sample size is 50 or 
edification of the procedure called the Shapiro-Francia test (Shapiro and 
cau be used instead if the sample size is greater than 50. ~- - - ~ ... ~ ~ . _ _  - . .- . .. - ~- ~ ,... ~ . - ..~ .- 

Wilk test, the Shapiro-Francia test statistic (W') can be calculated using the 
of each data value. This is used to determine whether or not the sample 

H,: 

versus 

Ha: 

underlying lognormal distribution. The null hypothesis to be tested is: 

The data has normal (lognormal when data is transformed) distribution. 

on does not have a normal (lognormal when data is 
distribution. 

If H, is rejected, H, 

To calculate the test statistic one can use the f0Ilo-g formula: 

where xg represents the ith ordered value of the sample and where q denotes the 
approximate expected value of the ith ordered normal quantile. The value for m, can be 

where CP-' dmoterr the inverse of the standard normal distribution with zero mcau and unit 
variance. These values can be computed by hand using a normal probability table or via 
simple commands in many statistical computef packages. 

The following presents a step-by-step procechue for conducting the Shapiro- 
lead data from the Great Miami Aquifer as an example: 

F-1 1 

642 
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RpnL 
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 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

xi 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

(ih+ 1) 
0.012 
0.024 
0.036 

- 0.048- 
0.060 
0.071 
0.083 
0.095 
0.107 
0.119 
0.131 
0.143 
0.155 
0.167 
0.179 
0.190 
0.202 
0.214 
0.226 
0.238 

0.321 
0.333 
0.345 
0.357 
0.369 
0.381 
0.393 
0.405 
0.417 
0.429 
0.440 
0.452 
0.464 
0.476 
0.481 

N o d  
quantile 
-2.260 
-1.981 
-1.803 
-1.668 
-1.559 
-1.465 
-1.383 
-1.309 
-1.242 
-1.180 
-1.122 
-1.068 
-1.016 
4.967 
4.921 
4.876 
4.833 
4.792 
4.751 
'-0.712 
4.674 
4.637 
4.601 
4.566 
4.53 1 
4.497 
6.464 
4.43 1 
4.398 
4.366 
4.334 
4.303 
4.272 
4.241 
4.210 
-0.180 
4.150 
4.120 
4.090 
4.060 
4.030 

mi-2 
5.108 
3.923 
3.250 
2.784 
2.430 
2.147 
1.913 
1.714 
1.542 
1.392 
1.259 
1.140 
1.033 
0.936 

0.768 
0.694 
0.627 
0.565 
0.508 
0.455 
0.406 
0.362 
0.320 
0.282 
0.247 
0.215 
0.186 
0.159 
0.134 

0.848 

0.022 
0.014 
0.008 
0.004 
0.001 

mi xi 
-0.002 
4.002 
4.002 
4.002 
4.002 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
-0.001 
4.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0. 
0. 

F-12 
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Rank 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
Total 

. . ~ ~  ~~ 

. .... 

xi 
0.001 
0.001 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

OY00l 

0.002 
0.002 
0.0025 
0.0025 
0.0025 
0.0025 
0.0026 
0.003 
0.004 
0.004 
0.004 
0.0044 
0.005 
0.005 
0.005 
0.005 
0.006 
0.006 
0.009 
0.01 1 
0.028 
0.029 
0.06 
0.08 
0.14 

(i/n+ 1) 
0.500 
0.512 
0.524- - 
0.536 
0.548 
0.560 
0.571 
0.583 
0.595 
0.607 
0.619 
0.63 1 
0.643 
0.655 
0.667 
0.679 
0.690 
0.702 
0.714 
0.726 

0.810 
0.821 
0.833 
0.845 
0.857 
0.869 
0.881 
0.893 
0.90s 
0.917 
0.929 
0.940 
0.952 
0.964 
0.976 
0.988 

N o d  
quentile 

O.OO0 
0.030 
0.060 
0.090 
0.120 
0.150 
0.180 
0.210 
0.241 
0.272 
0.303 
0.334 
0.366 
0.398 
0.431 
0.464 
0.497 
0.53 1 
0.566 
0.601 
0.637 
0.674 

.712 

.751 

.792 

.833 
0.876 
0.921 
0.967 
1.016 
1.068 
1.122 
1.180 
1.242 
1.309 
1.383 
1.465 
1.559 
1.668 
1.803 
1.981 
2.260 

mi-2 
O.OO0 
0.001 
0.004 - 

0.00s 
0.014 
0.022 
0.032 

. 0.044 
0.058 
0.074 
0.092 
0.112 
0.134 
0.159 
0.186 
0.215 
0.247 
0.282 
0.320 
0.362 
0.406 
0.455 
0.508 
0.565 
0.627 
0.694 
0.768 
0.848 
0.936 
1.033 

2.147 
2.430 
2.784 
3 . m  
3.923 
5.108 
75.61 1 

mi xi 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.004 
0.004 
0.004 
0.005 
0.005 
0.006 
0.006 
0.007 
0.008 
0.012 
0.016 
0.044 
0.048 
0.108 
0. i5a 
0.316 
0.742 

. . .. - - -  
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step 1 Order the n data points in ascending order (smallest to 
largest) such that x& x& x& ...a,, as in the following 
table. 

~~ _._._ ~ . ~~ ._ . .. - ~ .. ._ - Compute. (i/n+l) where n isthe total- number of samples - ~- - - ~ 

(n = 83). The third column gives the normal quantile 
(q) corresponding to these probabilities. 

Compute the square of the normal quantile in the fourth 
column and multiply the normal quantile and the 
corresponding data point value in the fifth column. 

Compute the denominator of the Shapiro-Francia Test by 
calculating m2, in column 4 and multiplying by (n-1) and 
the variance (2). 

step 4 

. . . . . . . . 

(n-l)s2C, m: = 82 (0.019)2 (75.611) 
= 2.238 

step 5 

=.551 

Step 6 

step 7: 

compute 

w'=- .55 1 
2338 
=.246 

Reject €I,, at the 0.05 sipificaut level 
is less than 0.985, the quantile given in 
concluded that the data were not drawn from 
with an underlymg normal distribution. 

F-14 
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PERCENT POINTS OF THE NORMAL PROBABILITY PLOT 
CORRELETION COEFFICIENT FOR N=3( t)SO(S)loO 

4s 
44 
47 
48 
49 so 

.OS8 

.959 
,959 
.9a 
.%I 
.%2 

.972 
,914 
.97S 
.9l6 . \  

.at 

.978 .m 
981 

.% 

.% 

.% 

.% 

.% 

.% 

.97 

.97 

.97 

.91 

.QI 

.QI 

.9l 

.QI 

.QI 

.oI .a .m .m 

.or 

7 .9 
7 .9 
17 .9 
8 .9 
B .o 
B . -9 
0 .9 
0 .9 
'I .o 
'2 .9 

I4 .9 
'6 .9 
7 .9 
'8 .9 
'0 .9 

.9 

.9 
-9 
.9 
.9 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

3 

4 
4 
4 

7 
8 

Source: Table A - 4 ,  U.S.  EPA 1992.  

F-15 
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The Shapiro-Francia Test was repeated after the transformation of y = In resulted in W’ = 
0.659. Because the calculated value is less than the critical value 0.985, it is concluded that 
the data set was not drawn from a population having an underlying lognormal distribution. . 

0 
-.- ~~ ~- st rejects the nul-hypothesis- for--both normal and -lognormal dismbutions, the -~ - - ~ ~ - 

distribution is considered to be undefined; for calculation purposes, however, the distribution 
to passing the W’ test is selected as the likely distribution. 

. . . . . . . 
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Confidence Interval for the Arithmetic Mean - Normal Distribution 

for a sample of size n is r e f e d  to as a point estimate of the true but 
ation mean (p). If a second sample of size n is dram from the sample 
sample mean (c) will mostlikely not be equivalent to Z,. -In_fact if the . _ _  . 

replicated many times, the sample means themselves will have a 
r the distribution of means of samples of size n will tend toward a normal 

n is sufficiently large. 

An interval estimate, rather than a point estimate of the population mean 01) can also be 
calculated. This interval estimate is referred to as the 100 (1-a) percent confidence interval. 
When a = 0.05, the onfidence interval is: 

S - S 
5 P 5 x + t0msr-1 - 

fi 
. . . . . . . . . 

where: 

r .  n 
deviation 

b-mw, = Value from the "t" distribution in Table F-5. 
. . . . . . . . 

It should be nwed that the 95 percan confidence interval for a second sample of size n drawn 
from the samepop\llation will most likely not be the same as that for the first sample. In 
theory if an intaval estimate is calculated for the means of a very large set of samples of size 
n, the m e  population mean will be within 95 percent of these intcxvals. 

F-17 
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Quantiles of the t Distribution (Values of t Such That i ~ o p o / ~  
of the Distribution Is Less Than tp) 

of 
Freedow .60 ‘0.70 ‘0.CQ ‘0.90 ‘0.9s ‘0.97s .990 ‘i9.995 

a 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
1 2  
13 
l b  
15 

16 
1: 
18 
19 
20 

21 
2 2  
23 
2b 
25 

26 
28 27 

29 
3G 

40 
60 

120 
0 

. 32S  

.289 

.2?7  

. 2 7 l  

.26? 

.265 
,263 
.26; 
.261 
.260 

.260 
,259 
.254 
.258 
.2S8 

.2S8 

.157 

.257 

.257 

.257 

.237 

.256 

.256 

.256 

.256 

.256 

.256 

.256 

.256 

.25b 

.u3 

.1w 

.2W 

.253 

.w2 

. s o  

.539 
,538 
.537 
.536 

.535 
3 3 4  
.53b 
.533 
.s33 

.532 

.532 

.532 

.531 
3 3 1  

.531 

.531 

.530 

.53G . 530 

. 529 

.527 

.52b 
A 2 4  

.a79 

.a76 

.873 

.e70 

.Ma 

.a66 

.e65 
,663 
.862 
.a61 
.e60 

.a39 

.OS8 

. a 7  

.8Sb 

.a4 
A55 
.e55 .en 
. a 4  

.U1 

.we 

.ws 

.M2 

.e51 

3.078 
1 .e86 
1.638 
1 .s33 
1 .476 

1 .bbO 
1 .b15 
1.391 
1.383 
1.312 

6.374 
2.920 
2 3 3  
2.132 
2.015 

1.943 
? .a95 
1 .a60 
1 .a33 
1 .a12 

12 .706 
4.303 
3.182 
2 .776 
2 .57T 

2.447 
2.365 
2.306 
2 . I62 
2.228 

1.363 1.796 2.201 
1.356 ’ 1.78i 1.179 

1.711 2.160 
1.761 2.145 
1.753 2.131 

1.746 2.120 
1 .?bo 2.110 
1.734 2.901 
1.729 2.093 
1.725 2 .OM 

1.323 1.721 2.080 
1.321 1.717 ? ,074 
1.319 1.71b i .069 
1.318 1.711 2.064 
1.316 1.708 

1.315 t .706 
1.314 1 .?03 
1.313 1.701 
1.31; 1.699 
1.310 1.697 

1.303 1.68b 
1.296 1.671 2 .ooo 
1 .289 1.658 1 .w 
1.282 1 . u s  1 . 9 U  

31.821 
6.965 
4 .%I 
3 .7b7 
3.365 

3 .143  
2.998 
2.8% 
2 .a21 
2 .764 

2.718 
2.681 
2.650 
2.624 
2.602 

2 3 8 3  
2 .S&? 
2.552 
2 3 3 9  
2 s 2 8  

2.51 8 
2 . s a  
2 .MO 
2 A92 
2 .w 
2 .  b79 
2.473 
i .467 
2.462 
2 . a 7  

2 .423 
2.390 
2.358 
2.326 

63.657 
9.925 
5.841 
4.60b 
4 .03;  

3 . 7 0 7  
3.499 
3.355 
3.250 
3.169 

3.106 
3.0% 
3.01 2 
2.977 
2.947 

2.521 
2 .E98 
2 .878 
2 .e61 
2 .845 

2 .e31 
2 .a19 
2.8C7 
2 .797 
2 .?87 

2.775 
2.771 
2.763 
2.756 
2 . I50 

2.704 
2.660 

.617 
2.576 

Source: Table A-2, Gilbert 1987. 

. . . . . . . 
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Example: 

Using the barium data in the Ross Tributary of the Great Miami Aquifer the 95 percent 
terval was calculated as follows: 

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

I* (9 - ,-0 I 
s (4 Ri., = 

S 

.014 .O 14 .045 - (2.030) - S p S .045 + (2.030) - 
E 8 ,  m 

F-I9 
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Confidence Interval for the Geometric Mean - Lognormal Distribution 

The procedure for calculating the 95% confidence interval for the geometric mean (x,) is 

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

1 s y  Ho.975 

JFr 
- 
y + 0.5 sp’ + 

where: 
........... 

=, 
rq geometric mean 

Y 
...... ......... 

- 
Y = arithmetic mean of y 

sr = standard de 

Horn = factor from T 

b.9n = factor from T 

Example: 

Referring to the data for barium m the Ross Tributary of the Great Miami Aquifer the 
geometric mean (x,) is 0.043 and the geometric standard 
mean (7) of y = In 0.043 is -3.144 and the stan 
Tables for determining H values axe presented - 
interpolation between tables for d.f. required but not listed 
The d.f. table uscd corzcspond to either the exact df.  wh 
number of d€ when mxssary. For instance, the data set arium has 34 d.f. white Land 
has tables for 30 and 35 d.f. The table for 30 d.f. was used in the calcularions. In addition, 
intcrpOlation between standard deviations was not conducted. The standard deviarions wen 
truncated to the lowest standad deviation in the table with a minjmm standard deviation of 

is 1.408. Thus the 
= In (1.408) is 0.342. 

of freedom (d-E). 
was not conducted. 

or to the next lower 

0.1. This approach results in lower H values. The 95% confidence mterval etriC 
mean is: 

F-20 
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e 

c 

U 

.- .. 
s c 

ry 
0 

m 
I 
0 

9 

a 
e 

? 
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0 

e 

exp 1 -3.144 1 -34* Ho.975 -3.144 + 0.5(.342)2 + 

6 
0.342 Honu 

+ 0.5(0.342)2 + 

J3J 

= 2.161 

Thus: 

for d.f. = 35 

Thus the 95% Co al for the population geometric mean is -041 to .052. 
. 

e 
F-22 
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Upper 95% Tolerance Limit - 
Normal Distribution 

report, the upper 95 percent tolerance limit (UTb,) is actually the upper 95 
_ _  nce limit for the -95th quantile. - Its purpose is to define that concentration of a - - _ _  

gical constituent below which, with 95 percent certainty, all  values in a 
. The a., is given by: 

UTL,, = x + where: 

- 
x =  

s =  

KO.%.O.% - - g the 95% confidence limit for t,e 951 1 

Example: 

Using the barium data in the Ross Tnbu 
tolerance limits is calculated as follows: 

where: 

Great Miami Aquifer, the upper 95% 

~ 

s = 0.014 

K,,s,os = 2.158 

F-23 
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~ ~ - - -~ ~~ . ~~ ~ . - - - -  - ~ . -  __ 

ctors K ,  for Estimating an Upper lOO(1 - a)% Confidence Limit on the pth 

n 

2 
3 
b 
S 

6 
7 
8 
9 

10 

11 
12  
13 
1b 
1 s  

16 
17 
18 
19 
20 

* 21 
22 
23 
/I 
25 

30 
35 
rg 
b 5  so 
bo 
70 
80 
90 

100 

120 
1 b5 
300 so 
0 

1 - a 0.90 1 - s 0.9s 

D D 

0.9m 

10.2S3 
b .IS8 
3 .!ea 
2 .?bb 

2 .b9* 
2.333 
2.279 
2.133 
2 .a66 

: -01 2 
1 .%6 
1 .928 
1 .m 
1 .a 
1 .ob2 
1.819 
I .m 
1.781 
1.765 

1 .?so 
1.736 
1.72b 
1.712 
1 .702 

1 . a 7  
1.623 
1 .5w 
1 .577 
1 .%G 

1.532 
1 All  
1 .bSS 
1 .w 
1 At0 

1 . 6 U  

1 .uI 
1 .Ma 
1 A82 

1 .w 

i .S68 

2 S O 3  
2.bb8 
2 .bo3 
2.363 
2.329 

2 . 2 n  
2 .:72 
2 .269 
2.228 
2.208 

2.lW 
2.17b 
2.159 
2.143 
2.132 

2.0(0 
2 .ob1 
2.010 
1.986 
1 .%s 
1.933 
1 .so9 
1 .no 
1 .m 
1 A61 

1 .ob1 
1 A21 
1.7(6 

1 .(4s 1 .nr 

3.011 

2.936 
2.872 
2.820 
2.774 
2.735 

2 .700 
2 A70 
2 .w 
2.618 
2 .W? 

2 A75 
2.5s7 
2 .m 
2 .523 
2.510 

2.bM 
2 .bo6 
2 J 7 1  
2 .3M 
2 320 

2.2Y 
2 . a7  
2.2m 
2.217 
2.203 

2.1s. 
2 .m 
2 .ma 
1 .wo 

2 . 1 n  

C.WO 

8 .So0 
7.3bO 
5 .b38 
b . W  

b .2b3 
3.972 
3.7b3 
3 .MI  
3 3 3 2  

0.9w 

2b.582 
9.651 
7.129 
6.11! 

S.SS6 
5.:01 
b ,955 
b.771 
b.628 

r. 

2 
3 
b 
E 

6 
7 
8 
9 

10 

9.900 0.9% 

20.S81 26.260 
6.155 7.6% 
b.16i 5,lbb 
3.b13 b.:lO 

3.008 3.711 
2.7S6 3.bOl 
2.58: 3.180 
2.b54 3.031 
2.35) 2.911 

2.987 3.927 
2.- 3.m 
2.9S2 3.882 

2.m 3.7* 
2.m33 3.730 

2.6W 3 3 2  
2 . a  3 3 1 3  
2.638 3.bO2 
2.610 3.6% 
2 . W  3.413 

2 3 7 4  3.M2 
2.SW 3.371 
2.477 3.280 
2 . W  3.23s 
2.326 3.W 

3.bbb 4.513 , 11 
3.371 b . U O  
3.310 b.341 
3.2s7 
3.212 

3.172 
3.137 
3 . 1 a  
3 .Or8 
3 .os2 

3.028 
22 
23 
2b 
2s 

30 
3s 
bo 
bS 
)o 

(0 
70 
00 
90 

100 

1 20 
1 b3 
300 sa 
6 

2 . 3 )  2.815 
2.210 2.736 
2.155 2.670 
1.108 2.6lb 
2.w 2.566 

2.032 2.523 

1.97b 2.65L, 
1.W9 2.b23 
1.926 2.3% 

1.M 2.371 
1.807 2 . 3 9  
1.869 2.329 
1 . W  2.30 
1.8U 2.292 

2.002 2.486 

1 . m  1.899 
1.b81 1.87b 
1.b17 1.800 
1.38S 1 . 7 0  
1.282 1.Y) 

C.975 0.990 6.999 

31.257 37.09* b 9 . 2 7 6  
8.986 1 @ . 5 s >  13.857 
6.01s 1.041 9.21b 
4.916 5.7b9 1.509 

4.332 5.065 6.61b 
3.971 b . 6 b 3  6.064 
3.72b 4.35s 5.M) 
3.543 b.144 ! .bra  
3.b03 3.981 5.204 

3.291 
3 -201 
3.125 
3 .ow 
3.005 

2 3 5 6  
? .9?3 
2.075 
2 .8bO 
2 .m 
2.781 
2 .7w 
2.73: 
1.711 
2.691 

2.608 
2 3 4 8  
i .Wl 
2 A63 
2.632 

2.384 
2.368 
2.30  
2 2 9 5  
2.276 

2 .ZbS 
2.217 
2.133 
2.092 
1 .)(o 

3 .a12 
3 .?b? 
Z.659 
3 .sa5 
3 .s20 

3 . W  
3.blb 
3.370 
3.331 
3.295 

3.262 
3.233 
Z.206 
3.181 
3.158 

3 .m 
2.994 
2.w1 
2.897 
2.863 

2.76b 
I .733  
2 .?Ob 
2 .m 
2 .u9 
2.617 
2.521 
2 .b7S 

2 . m  

, &334.:.::.:: :..: . . . . . . . . . . . . . ..... . . . . . . . . . . . . . .:..... .:........ ................ .............. . :..:........_... . . . . . . . . . . . . 

5.036 
4 .ooQ 
b .787 
4 .OW 
b .601 

6 .S3b 
b .b? l  
b.b15 
b.3& 
b.319 

4.276 
4.238 
b.20b 
b.171 
b.1b3 

b .021 
3.93b 
3 .a66 

3 .?66 

3.695 
3 .Y3 
3.601 
3 A67 
3.539 

3.b95 
3.b55 
3.335 
3.277 
3 .ow 

3 . 1 ~ 1  
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Upper 95 percent Tolerance Limit - 
Lognormal Distribution 

tolerance limit for data with an underlying lognormal distribution is 
- - . . .. ~- 

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

m%j, = exp G + s q o s . o J  

Using the barium data in the Ross tributary of the Great Miami Aquifer, the upper 9 5 8  
tolerance limit is calculated as follows: 

= exp (-2.406) 

. .. . 

F-25 
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Analysis of Variance 

Analysis of variance (ANOVA) is widely used in the examination of data. If a set of data 
ed according to one or more criteria, then the total variation between the indivi- 

_ _  - set can be broken up into-components that can be attributed to the dif- 
ification. By testing the significance of these components, it is then 
which of the criteria are associated with a significant propomon of the 

report, a one-way classification ANOVA is used to determine 
nce between average concentrations of a pollutant measured at Ross, 

Dry Fork, and Shandon tributaries of the Great Miami Aquifer is Statistically sigmficant. 

As with other st OVA is used to test the null hypothesis. 

nce between the average pollutant concentration for different 

average pollutant concentration for different tributaries 

The model for a one-way ANOVA is f 

W k E :  

= the jth observation in the 

p = the overall mean 

4 = an effect due to the ith class 

Gj = a random e m r  that represents the variation of 
from the average value for the ith class. 

at value 

ANOVA then dctennincs whether or not the class effect 
risk level a 

allysignificantandat a 

Given the following general dam for i = 3 classes. 
I . 

F-26 
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Compute 

3 n: 
sum of all 

of square 

' obversations 

of all observations 

"i 

Ti = Exii sum tions in the ith class 
j = l  

3 
N =E ni 

i=l 

C ~f squares ( t o w  = S? 

Ti' ~2 
Sum of squares (between classes) = E - - - 

io1 "i N 

F-27 

' 6S8 
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a 

Source of es- 
timate 

Between classes 

Within classes 

Total 

Analysis of Variance 

sum of squares 

s2 - 

(T)z s2 - -  
N 

D.F. 

2 

N-1-2 

N- 1 

................................. ............... ................. ............... .................. ................ ........... ................ 

............... ................ .................. ................. ............. 

Mean square 

Sum of squares 
2 

Sum of squares 
N-1-2 

If FZKle2 exctcds the critical value of FmlQ is for 2 and N-1-2 degrees of -om from 
Table F-8, reject &. 

F-28 
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. . . . . .  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 

.:::+moa w n n m w  w a w ~ ~  ~ m m w a  ----- ----A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
sQ,oea w n 3 - N  NN(YCYe4 CycIQIwYY Lu(r--- ---=- -=--= 

. . . . .  . . . . . . . . . . . . . . . . . . . . .  ..:.:.:.:.:.:.:< . . . . . .  
w m - v  a w w m r ~  nnc)nn n n m m m  ( r m P ; w w i : ~ ~ ~ ~ ~ c r ~ , , ~ , , ~ , . .  e y c y e ~ ~ : ~  w- ....................... :. .......................... .................... 

. . 

c 

I 
U 
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Example: 

The data for t O t d  uranium are used to illustrate the application of the one-way ANOVA. 

. .. - - ~ .~ ..- ~ - .  ...__ - ~ .. ~ . .. .- -. n, = 39- 4 - z - 3 5  - -----n3-= 39- - 

N =  113 

-64.06 = sum of 113 observations 

S2 = 84.07 = sum of squares of 113 observations 

T, = -24.57 

T2 = -16.57 

T, = -22.93 

..... 

,observations at thy Fork Tributary 

observations at Ross Tributary 

observations at shandon Tributary 

Sum ofsquures (totat) = S2 - - (r? 
N 

= 84.04 - 
* 47.72 

e 

= 0.48 

... . . .  

F-30 
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T;' 
of squares (within classes) = s2 -E - 

.. i.=1 "i ~ . - ~  ~. ~ - - -~ ~ ~ . .~ ~ - - ~~ ~~ ~~ 

39 
(-24.57)2 + (-16.57)2 + 

35 
= 84.04 - 

= 47.24 

0.239 F=- 
0.429 

F = 0.557.- 

Within dcpths 

Frnp.s = 3.07 to 3.15 

Conclusion: Because the calculated value of F = 0.557 
F = 3.079, it must be concluded that the 
mean concentrations of total uranium in 
Aquifer an not statistically significant. 

the critical value of 
the 

F-3 1 
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Table F-9. Summary of p - v d u ~  from F-Testm Pad T-Testa for 
Selected Constituents in Background Monitoring Wells 

in the Glacial Overburden (FEMP vs Private Wells) 

. .  . -.- - . 
~ 

................ 

F-Test (b) 
- Normal 

I 

Total 
Uranium 
LQ 

NIA (c) 
0.22 

NIA 

. . . .  ..... .. ::.:::.:. ......... .... . . . . . .  ................. ....... ................ .... . . . . .  . . . . . .  ....... ......... ........ .......... 

, 
(a) Distribution types: N = N o d ,  L = Lognormal, N* = Nolmal (but also passed Lognormal test), 

L* = Lognormal (but also passed Normal 
and U = Undefined. 

Private wells have statistically ther. 

Qualified Normal, LQ = QuaMied Lognormal, 

indicates that the FEh4P and (b) A p-value less than 5 percent s 

(c) NIA = Not applicable. 
(d) A p-value less than 5 percent signrfican .05) indicates that the FEW and 

Private wells have statistically different means from each other. 
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Table F-10. Summary of ShapimWilk Test for Normality 
in the Dry Fork Section, Great Miami Aquifer 

Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 
Chloride 
chromium 
Cobalt 

. . . . . . . . . . . 

. . . . . . . . 

Copper 
Cyanide 
Fluoride 
Hexavalent Chromium 
Iron 
Lead 
Magnesium 

Mercury 
Molybdenum 
Nickel 
Nitrate 

Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 
SOdiUm 

S a t e  
Sulfide 
Thallium 
Tin 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Vanadium 
Zinc 
(c) N/C = Not calculated. 

~ g a n e s e  

PH 

speclficawductrvl . 'ty 

No. 
of 

0 
7 
41 
0 
36 
42 
0 
43 
43 
43 
43 
0 
43 
0 
43 
1 

43 
29 
43 
43 
43 
43 
43 
22 
0 
42 
43 
32 
7 
43 
43 
0 
43 
7 
0 
0 
0 
21 
7 
0 

analySeS 

Shapiro-Wilk 
Critical 

&efficient 
(95% quantile) 

N/C (a) 
0.803 
0.941 
N/C 

0.935 
0.942 
N/C 
0.943 . 
0.943 
0.943 
0.943 
N/C 

0.943 
N/C 

0.943 

0.943 
0.943 
0.91 1 
NIC 

0.942 
0.943 
0.930 
0.803 
0.943 
0.943 . 
N/C 

0.943 
N/C 
N/C 
N/C 
N/C 

0.908 
0.803 
N/C 

F-3 3 

- - . . __ . 

WS 
Normal 

N/C 
0.866 
0.570 
N/C 

0.289 
0.879 
N/C 

0.553 
0.857 
0.872 
0.737 
NIC 

0.265 
N/C 

0.859 
N/C 

0.766 
0.594 
0.845 
0.841 
0.3 14 
0.685 
0.581 
0.789 
N/C 

. . . . . . . 
N/C 

0.815 
N/C 
N/C 
N/C 
N/C 

0.744 
0.926 
N/C 

-. -. ~ ~ ~ 

istic 
Lognormal 

N/C 
0.914 
0.606 
N/C 

0.542 
0.974 
N/C 

0.839 
0.418 
0.919 
0.843 
N/C 

0.661 
N/C 

0.907 
N/C 

0.884 
0.603 
0.432 
0.844 
0.389 
0.805 
0.632 
0.883 
N/C 

0.93 1 
0.802 
0.652 
0.876 
0.773 
0.950 
NIC 

0.950 
' N/C 

... 

. . .- - - . 
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Table F-11. Summary of ShapirPWilk Test for Normluty 
in the Sbandon Section, Great Miami Aquifer 

Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 
chloride 
chromium 
cobalt 
Copper 
Fluoride 
Iron 
Lead 
Magnesium 

Mercury 
Molybdenum 
Nickel 
Nitrate 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 
Sulfate 

Manganese 

Total Kjeldahl Nitrogen 

(c) NIC = Not calculated. 

._ No, _ 

analySeS 
of 

2 
20 
12 
20 
2 
19 
22 
22 
22 
2 
22 
22 
22 
13 
22 
20 
20 
20 
22 
13 
20 
20 
11 
22 
20 
22 
9 
2 
2 

ShapireWilk 
- -  critical_ _ _  

coefficient 
(950/, quantile) 

NIC (a) 
0.905 
0.859 
0.905 
NIC 
0.901 
0.9i1 
0.91 1 
0.911 
N/C 

0.911 
0.91 1 
0.911 

0.911 
0.v 

0.905 
NIC 

0.911 
0.905 
0.911 
0.829 
NIC 
NIC 

WS 
Normal 

NIC 
0.638 
0.435 
0.660 
NIC 
0.695 
0.829 
0.837 
0.482 
NIC 

0.345 
0.910. 
0.746 
0.388 
0.871 
0.683 
0.268 
0.655 
0.321 
0.93 1 
0.826 
0.783 
NIC 

0.637 
0 916 

...... 

istic 
L O g n O d  

NIC 
0.751 
0.793 
0.833 
NIC 
0.791 
0.863 
0.921 
0.781 
NIC 

0.673 
0.%1 
0.922 
0.710 
0.889 
0.954 
0.373 
0.73 1 
0.583 
0.884 
0.934 
0.889 
NIC 

0.810 
0.964 
0.814 
0.886 
NIC 
N/C 

F-34 665 
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Table F-12. Summary of ShapimWilk Test for Normality 
in the Ross W o n ,  Great Miami Aquifer 

Hexavalent Chromium 

Total Dissolved Solids 
Total KjelQhl Nitrogen 

(c) N/C = Not calculated. 

0 
I 

36 
0 
26 
36 
0 
36 
36 
36 
36 
0 
36 
0 
36 
0 
36 
23 
36 
36 
36 
36 
36 
29 
0 
36 
36 
22 
1 

34 
36 
0 
36 
2 
0 
0 
0 
18 
1 
0 

shapiro-wilk 
.--critical- _ _  

coefficient 
(950/, quantile) 

NIC (a) 
NIC 

0.935 
NIC 

0.920 
0.935 
N/C 

0.935 
0.935 
0.935 
0.935 
NIC 

0.935 
N X  

0.933 

0.935 
0.935 
0.926 
NIC 

0.935 
0.935 
0.911 
NIC 

0.933 
0.935 
NIC 

0.935 
N/C 
NIC 
NIC 
NIC 

0.897 
N/C 
NIC 

WS 
Normal 

N/C 
NIC 

0.414 
NIC 

0.458 
0.971 
NIC 

0.662 
0.927 
0.794 
0.582 
NIC 

0.663 
NIC 

0.%2 
NIC 

0.501 
0.359 
0.907 
0.630 
0.378 
0.622 
0.553 
0.794 

NIC 
0.855 
N/C 
N/C 
N/C 
NIC 
0.663 
N/C 
N/C 

istic 
Lognormal 

NIC 
NIC 

0.501 
NIC 

0.497 
0.928 
NIC 
0.7% 
0.827 
0.766 
0.591 
NIC 

0.792 
NIC 

0.830 
NIC 

0.905 
0.506 
0.880 
0.880 
0.379 
0.730 
0.578 
0.949 
NIC 
0.912 
0.913 
0.735 
NIC 

0.673 
0.955 
NIC 

0.800 
NIC 

F-3 5 666 
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Table F-13. Summary of Shapim-Wilk Test for Nowdity 
in the Great M i d  Aquifer 

.- .~ . . ... 

..... 

Ammonia 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chloride 
Chromium 
Cobalt 
Copper 
Cyanide 
Fluoride 
Hexavalent Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Nitrate 
PH 
Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Specific conductivity 
Sulfate 
Sulfide 
Thallium 
Tin 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Vanadium 
Zinc 
(c) N/C = Not calculated because samp 

detectable data. 

No. 
of - 

analyses 
2 
23 
105 
7 

116 
13 

114 
119 
117 
120 
13 

120 
5 

2 
119 

a9 

1 i a  

111 
120 
69 
2 

106 
113 

10 

114 
2 

14 
7 
3 
2 

53 
23 
13 

ao 

1 i a  

i i a  

Shapiro-Wilk 
critical 

coefficient 
(95% quantile) 

N/C (a) 
0.914 
N/C 

N /C 
N /C 

0.866 
N/C 
N /C 
N /C 
N /C 
N /C 
N/C 
N/C 
N E  

0.803 

N/C 
N/C 
N/C 
N /C 
N /C 
N /C 
N/C 

N/C 
N/C 
N /A 
N/C 

N/C 
N/C 
N/C 
N/C 

0.914 
0.866 

0.842 

0.874 

- w-Sl 
- 

- 

Normal 
N/C 

0.944 
N/C 

0.453 
N/C 
N/C 

N /C 
N /C 
N /C 
N/C 
N/C 
N/C 
N /C 
N /C 
N/C 
N/C 
N /C 
N/C 
N /C 
N /C 
N/C 
N/C 
N/C 
N /C 

0.839 

. . . . . . . 
N/A 
N/C 

0.439 
N/C 
N/C 
N/C 
N/C 

0.935 

:istic 
Lognormal 

N/C 
0.925 
N /C 

0.453 
N /C 
N /C 

N/C 
N/C 
N/C 
N/C 
N /C 
N/C 
N/C 
N/C 
N /C 
N /C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

0.91 7 
N/C 
N/C 
N/A 
N/C 

0.650 

0.807 

N/C 

0.340 

F-36 
. .  

667 



4 347 

Table F-14. Summary of SbapimFrancia Test for Normality 
in the Great M i d  Aquifer * 

Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 
Chloride 
chromium 
cobalt 
Copper 
Cyanide 
Fluoride 
Hexavalent Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Nitrate 
PH 
Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 
sodium 
specificcanduchvl * 'ty 
Sulfate 
Sulfide 
Thallium 
Tin 
Total Dissolved Solids 
Total Kjeldahl Nitrogen 
Vanadium 

No. 
-- of- 

analyse 
2 
23 
105 
7 
89 
116 
13 
114 
119 
117 
120 
13 
120 
5 

118 
2 

120 
69 
2 

106 
113 
80 
10 
118 
114 
2 

118 
14 
7 
3 
2 
53 
23 
13 Zinc 

Shapiro-Francia 
Criticai 

- - - d c i e n t - -  ~- 

(95% quantile) 
N/C (a) 

N/C 
0.976 
NIC 

0.972 
0.976 
NIC 

0.976 
0.976 
0.976 , 

0.976 
N/C 

0.976 
N/C 

3 p.976 
N/C 

0.976 
0.976 
0.976 
0.976 
0.976 
0.976 
0.976 
0.976 

0.976 
NIC 
NIC 
N/C 
NIC 

0.976 
NIC 
NIC 

m 50. 

F-37 

-w-a . - 

N o d  
NIC 
NIC 

0.427 
N/C 
0.357 
0.634 
N/C 
0.660 
0.890 
0.848 
0.147 
NIC 
0.400 
NIC 

0.747 
NIC 

0.782 
0.251 
0.922 
0.686 
0.221 
0.643 
0.080 
0.722 
N/C 

0.354 
0.859 
NIC 

0.835 
NIC 
NIC 
NIC 
NIC 

0.672 
NIC 
NIC 

istic- --- 

L o g n o d  
NIC 
N/C 

0.667 
N/C 

0.66 1 
0.895 
NIC 

0.861 
0.372 
0.900 
0.761 
NIC 

0.690 
NIC 

0.953 
N/C 

0.903 
0.612 
0.419 
0.960 
0.415 
0.793 
0.453 
0.949 
N/C 

0.%4 
0.851 
0.65 1 
NIC 

0.732 
0.970 
NIC 

0.891 
N/C 
N/C 




