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PRS88 

PRSIDSTORY; 

Potential Release Site 88 1 was defined by the Comprehensive Environmental Assessment and 
Response Program (CEARP) Phase I: Installation Assessment 2 as "tritium in the Buried Valley 
Aquifer". The tritium in the Buried Valley Aquifer (BVA) is a historic contamination problem 
that has achieved compliance through remediation and surveillance monitoring. Tritium is the 
specific contaminant of concern for this PRS because of the specific historic problem and the 
successful remediation. Surveillance monitorim~ indicates that compliance for tritium in the 
BYA was acbieved and has been maintained since May of 1991. Other contaminants in the 
BV A will be addressed Operable Unit 1. 

The Buried Valley Aquifer provides d_omestic and municipal water supplies through residential 
wells and the City of Miamisburg well field, as well as providing industrial supplies for the 
Dayton Power and Light Hutchings power station and the Mound Plant. The Buried Valley 
Aquifer was designated a sole source aquifer on July 8, 1988 (53 Federal register 25670) under 
authority of Section 142(e) ofthe Safe Drinking Water Act (42 United States Code 300, as 
amended). 

CONTAMINATION; 

In the mid 1970s, Mound Plant initiated the Potable Water Standards Project to ascertain the 
extent and concentration of tritium in groundwater to comply with the Safe Drinking Water Act 
National Interim Primary Drinking Water Regulations. The standard of20 nanocuries of tritium 
per liter (nCi/L) of water was originally established July 9, 1976, and has remained in effeci 
since than. The Potable Water Standards Project included reviews of plant hydrogeology, tritium 
sources, historic emissions and discharges, soil and water sampling, test borings and monitoring 
well installations in 1975 and 1976, a and study of tritium contribution from rain to drinking 
water in 1977. The results of these studies indicated that tritium remained in the soils beneath 
SW Building and in the sediments of the Miami-Erie Canal. 

Tritium concentrations greater than 100 nanocuries per liter (nCi/L) were found in 2 monitoring 
wells and the former municipal well (Miamisburg No.2, now known as well 0912). The tritium 
contamination was observed to be approximately 1 0-feet thick located in the upper sand and 
gravel layers of the aquifer. The estimated total activity of tritium in the aquifer was 80 curies. 
High-volume pumping of the aquifer was chosen as a remedy. The former Miamisburg No.2 
municipal well was selected as the primary pumping well for the remedy. Over a period of9 
months in 1977 approximately 50 curies of tritium were removed from the aquifer. A periodic 
pumping schedule \\:'as modeled and established in the late 1970s and early 1980s that removed 
additional, but undocumented volumes of water and tritium. Since the early 1980s, the EPA 
s~dard of2Q I1~i/L has_~e~n rnain~_!l~_fi:_~aries o[the.Potable_Water_S_tandardsJ~roject, __ _ 
the Buried Valley Aquifer Evaluation project, as well as follow studies are included in the 
Operable Unit 9 Site-Wide Work Plan.3 
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Tritium levels in the Buried Valley Aquifer continue to be monitored by Mound Plant on a 
routine basis. Weekly samples are collected at the Mound production wells, and at least monthly . 
samples are collected at well 0912. The tritium levels at well 0912 continue to be the highest of 
all wells monitored in the Buried Valley Aquifer. When tlie tritium concentration exceeds 20 
nCi/L, the well is pumped until the concentration is below 10 nCi/L. Discharge is routed through 
the NPDES Outlet 001 pipeline directly to the Great Miami river. Successive pumping periods 
have requir~d progressively shorter durations to achieve the compliance goals. In the past 1 0 
years, it was necessary to pump Well 0912 5 times: from May 1 to May 27, 1986, from 
November 3 to November 5, 1987, -from July25 to August 2, 1989, from July 20 to July 24, 
1990, and from 23 May to 28 May, 1991. Well 0912 and the surrounding monitoring wells 
completed in the Buried Valley Aquifer have been in compliance with the standard of 20 nCi/L 
since May of 1991. 

Levels of tritium in the Buried Valley Aquifer are reported annually in the Mound Site 
Environmental Monitoring R:port. Tritium values reported in the most recently published 
report, for calendar year 1994 are shown in Tables 1 and 2 for production and private wells, and 
monitoring wells completed in the Buried Valley Aquifer, respectively. Well 0912 was sampled 
44 times in 1994 with an maximum concentration of7.6 nCi/L of tritium, well·below the 
regulatory standard of 20 nCi/L. 

Table 1 . Tritium Concentrations in Offsite Production and Private Wells in 1994 4 

Well ID* Historical Number of Tritium Average as a 
Designation Samples nCi/L %of the 

EPA 
Standardc 

Minimum Maximum Average 1
'

6 

0904 J- I 6 0.53 0.73 0.63 ±0.07 3.I5 
0905 Tr- I 6 d 0.26 O.I8 ±_0.10 0.90 
0906 B-R 2 2.41 2.70 2.56 ± I.84 I2.8 
0907 B-H 6 1.00 1.33 1.19 ± O.I3 5.95 
09I2 MSBG2 44 1.14 7.64 3.29 ± 0.4I I6.45 
0913 MSBG3 7 0.54 1.94 1.19 ± 0.49 5.95 

aError limits are estimates of the standard error of the estimated means at the 95% confidence level. 
. bLDL for tritium in private well waters is 0.3 nCi/L. 
cThe EPA standard for tritium in drinking water is 20 nCi/L. 
dBelow reagent blank. 
*Well locations shown on Figure I. 

------------------------------------------------------------------------------ ---· 
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Table 2. Tritium Concentrations in Offsite Monitoring Wells in 1994 4 

Well ID* Number of Samples Tritium 
nCi!L 

Minimum Maximum Average 
0005 12 0.78 1.2 0.98 ±0.09 
0101 12 3.22 4.06 3.62±0.15 8 

0106 12 0.12 0.62 . 0.25 ± 0.08 8 

0118 2 0.34 0.85 0.60 ± 0.26 a, b 

0123 2 NDC 0.13 0.07 ± 0.07 a, b 

0129 2 0.25 0.94 - 0.69 ± 0.35 a, b 

aLDL for tritium in monitoring wells is 0.3 nCi!L (as analyzed by Mound lab). 
"r.DL for tritium in monitoring wells ranged from 0.20 nCi!L and 0.48 nCi!L (as analyzed by contract 
lab). 

'No = nondetectable values from the contract lab. 
*Well locations shown on Figure I. 

As part of the Mound ER Program, all groundwater monitoring wells were sampled during the 
Fall 1993 and Spring 1994. Results of this "sweep sampling" were reported in the Operable Unit 
9 Hydro~eolo~ic Investigations: Groundwater Swet4>s ftWOrt, April19952• These data indicate 
only 3 wells in the entire monitored system exhibited tritium concentrations above the regulatory 
standard of20 nCi/L. These 3 monitoring wells, numbers 0115, 0120 and 0324 are all completed 
in bedrock on the Main Hill near the SW Building and not in the Buried Valley Aquifer. Four 
groundwater seeps also exhibited tritium concentrations above the regulatory standard. The SW 
Building soils and the seeps are PRSs themselves and are beyond the scope of this evaluation. 
Well 0912 was not itself sampled as part of the sweep sampling efforts. Results of tritium 
analyses from monitoring wells nearby Well 0912 are summarized in Table 3. Tritium 
concentrations were higher in the Fall of 1993 than in Spring of 1994. 

Table 3. Summary of Results of Falll993 and Spring 1994 Sweep Sampling· 

Well Number 

0124 
0126 
0127 
0128 
0129 
0315 
0347 
0379 

Fall1993 
nCi/L 
2.43 
4.00 
0.33 
ND 
1.08 
5.66 
3.07. 
5.68 

Tritium Value 
Spring 1994 

nCi/L 
2.23 
2.58 
ND 
0.70 
0.94 
4.58 
3.16 
6.07 

-·-- -------- -------~---0_383 ______ _ ------ 0.33 __ - -
4.43 

--- -----~- ----------- -0.82 ---- ---
0386 3.29 
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READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volwne 12- Site Summary Report, U.S. Department of Energy, 
December 1994. (pages 9-13) 

2) Comprehensive Environmental Assessment and Response Program (CEARP) Phase 1: 
Installation Assessment, U.S. Department of Energy, April1986. (pages 14-16) 

3) OU9, Site-Wide Work Plan, Final, U.S. Department ofEnergy, April1992. (pages 17-24) 
4) Mound Site Environmental Report for Calendar Year 1994, U.S. Department ofEnergy, 

- May 1992. (pages 25-31) -
- --- - -

5) OU9, Hydrogeologic Investigations: Groundwater Sweeps Report, U.S. Department of 
Energy, April1995. (pages 32-43) 

PREPARED BY: 

James Booth, Member ofEG&G Technical Staff 
Dan G. Carfagno, Member ofEG&G Technical Staff 
Alexander G. Bray, Member ofEG&G Technical Staff 
William C. Criswell, Weston Technical Staff 
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MOUND PLANT 
PRS88 

TRITIUM IN BURIED VALLEY AQUIFER 

RECOMMENDATION: 
This area became a PRS because_of elevated levels of tritium in the Buried Valley 
Aquifer in conjunction with a more stringent drinking water standard for tritium that 
was imposed in 1976. Based on Mound's corrective actions taken in the late 1970's 
and 1980's, the maximum level of tritium- has- been below the drinking water standard 
of 20 nCi/L for tritiu~ since 1991. Therefore, PRS 88 is designated NO FURTHER 
ASSESSMENT. 

Additionally the Dc:partment of ~ergy will continue to monitor the groundwater for 
tritium in the Area as part of the environmental monitoring program until Department 
of Energy operations cease and a site-wide Record of Decision (ROD) is complete .. 

CONCURRENCE: 

DOEIMB: 
Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 

OHIOEPA: &$'~ ~ 
Brian K. Nickel, Project Manager 

(date) 

~44, 
'{date) 

· suMMARY oF coMMENts AND ResroNs~t / t('r.., . 7 ; 17 h G 

Comment period from !;lt¥-tez. to 7 ~(,. . 
)if No comments were received during the comment period. 

0 Comment responses can be found on page ___ of this package . 
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Document Contrcl No.----

Environmental Restoration Program 

OPERABLE UNIT 9 SITE SCOPING REPORT: 
VOLUME 12- SITE SUMMARY REPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

December 1994 

Final 

U.S. Deparbnent of En•rgy ~: · ·. 
Ohio· Field Office 

---- ---- -------- --~---------------
--------------- --- - ----------

- -

EG&G Mound Applied Technologies 
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ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9 

SITE SCOPING REPORT: 

VOLUME 12 - SITE SUMMARY REPORT 

MOUND PLANT 

MIAMISBURG, OHIO 

December 1994 

U.S. DEPARTMENT OF ENERGY 

OHIO FIELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

- ------ -~--- - -~----- --~---- --~------- ------ ----FINAL___ --- -~---- ---- - -- ~ ---~---- ------
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In May 1990, the Ohio EPA presented a comprehensive bill to the Ohio le · ature for implementation 

of the WHP Program, but th gislation failed to pass. The progra 

• across the state on a v The Ohio WHP Program con · s of 

• the FFA. 

he method most applicable t 
stem. 
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monitoring and will provid rly warning if implemented. 

Bification . of contingency 
ernative short- and long-ter 

Develo public involvement d education 
ation by the public in plann· efforts . 

emergency 

implementation of ele 

The Buried Valley aquifer from which Mound Plant obtains its drinking water was designated as a sole 

source aquifer on July 8, 1988 (53 Federal Register· 25670). The Mound Plant production wells, as 

well as many of the monitoring wells, are completed in the Buried Valley aquifer. Construction details 

are included in the Site Scoping Report: Volume 2 - Geologic Log and Well Information Report 

(DOE 1992g). A review of existing contamination is given in the Operable Unit 9 Site-Wide RI/FSwork 

plan (DOE 1992a). Releases from the Historic Landfill have contaminated the Buried Valley aquifer 

with VOCs. Under CERCLA, MCLs are relevant and appropriate as in situ cleanup standards where 

either surface water or groundwater is or may be used for drinking purposes. In general, CERCLA 

remedial actions would not in and of themselves be expected to increase pre-existing contamination 

of sole source aquifers. It is therefore unlikely that there would be federal funding restrictions. 

Nevertheless, a review of any potential problems associated with the Buried Valley aquifer should be 

part of the Mound Plant RI/FS. 

~~--------

Another of the PRSs listed in Table A.1 (Appendix A) is tritium in the Buried Valley aquifer. Through 

the efforts of the Potable Water Standards Project (Dames and Moore 1976a; Styron and Meyer 1981) 

ER Program, Mound Plant 
Revision 0 
MOUND91MIISSDF•. WP 8128/IM 

OU 9, Site Scoping Report, Vol. 12-Site Summary Report 
September 1994 
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and the Buried Valley Aquifer Evaluation Project (Dames and Moore 1976b), tritium levels in the Buried 

Valley aquifer have been maintained in compliance with ·regulatory standards ( 40 CFR Part 141 ) . As 

• a follow-up to these projects, Mound Plant monitors tritium levels in the groundwater in the vicinity 

of the plant production wells on a weekly basis to maintain compliance as a non-public potable water 

supply under the SDWA. Sampling of an off-site abandoned Miamisburg production well is conducted 

at least monthly. When the tritium contamination exceeds the standard of 20 nCi/L, the well is 

pumped until concentrations are below 1 0 nCi/L. The discharge is routed through a closed pipeline to 

the Great Miami River to NPDES outfall 001. Historic data are discussed in Operable Unit 9 Site-Wide 

• 

•. i 

·RI/FS work plan (DOE l992a). Monitoring data are published annually in the ·Mound Plant 

Environmental Monitoring Report (e.g., EG&G 1992). 

Program, Mound Plant 
Revision 0 
MOUND81MBSSDF4. WP 8128194 

OU 9, Site Scoping Report, Vol. 12-Site Summary Report 
September 1994 
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ated waste liquids were collected in sumps, assayed for tritium concentrations, diluted to 

less than applicable concentration guides, and released to the Great Miami River via the 

site drainage ditch and a remnant of the Miami-Erie Canal. This activity resulted in ele­

vated tritium levels in the BVA. Tritium remains in the BVA, and MRC monitors and 

conducts remedial pumping actions to keep BVA water in compliance with the USEPA in­

terim drinking water standard for tritium (20 nCi/L) (40 CFR 141) (Styron 1981, 

1983A&B). Due to the status of MRC activities (i.e., CEARP Phase V) a CERCLA finding 

u~der FFSDIF, PA, and PSI; and HRS and MHRS scoring are not appropriate. 
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Planned Future Actions: MRC will continue to monitor tritium levels in the BV A 

and conduct remedial pumping actions to keep BV A water in compliance with the drink­

ing water standard . 
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2.2.8. Potable Water Standards Prolect. 1975- 1977 

The Potable Water Standards Proj~ (Dames and Moore 1976a; Styron and Meyer 1981) was conducted 

by Mound Plant to ascertain the extent and concentration of tritium In groundwater at the plant to comply 

with the Safe Drinking Water Act National Interim Primary Drinking Water Regulations (40 CFR part 141, 

July 9, 1976). The off-plant study of tritium In the groundwater was complemented by the Burled Valley 

Aquifer Evaluation project. The project Included a review of the plant hydrogeology and tritium sources 

from the plant. Historical emissions and monitoring data were reviewed and supplemented by an on-plant 

sampling program which Included test borings, monitoring well installation, and soil and water sampling 

and analysis. Monitoring wells were Installed In 1975 and 1976; some of these wells were destroyed during 

the construction of the overflow pond and Site sanitary landfill, but at present a few remain In the ER 

Program. Well construction Information is contained the project report (Dames and Moore 1976a) and the 

Site Scoplng Report: Volume 2- Geologic Log and Well Information Report (DOE 1990f). 

The soils beneath the SW Building were identified as the main source of tritium at the plant SW Building 

has been the principal tritium handling facDity at the Mound Plant since the 1960s. Tritium has never been 

produced In the building, but Is brought to the building In bulk or as recovered scrap. SW Building was 

constructed In 1953 and portions c:A the building had only dirt floors. As a result, spills In these areas went 

direcUy Into the soil. In 1969 and 1970, the dirt floors and floor drains were eliminated and many 

procedural changes were instituted. No further contamination is believed to have entered the environment 

since those changes were made. 

Dames and Moore (19na) collected soil samples from under SW Building and the adjacent Building R. 

Soil moisture was distilled from the soil boring samples and analyzed for tritium. On the basis of the tritium 

concentrations found In these distillate samples, It was estimated that as much as 1 ,300 Cl of tritium was 

present In the sol molature under SW Building. The project combined these results with those of the 

Buried Valley Aquler Evaluation Project A long-term effort for ensuring compliance with the regulated 

standards Incorporated the routine environmental surveUiance of the facUlty and periodic, high-volume 

pumping of the abandoned Miamisburg municipal well #2, initiated In 1981 (Styron and Meyer 1981). 

The Mound Plant initiated a plan to use Miamisburg Well #2 (MSBG 2) to conduct a test to determine if 

tritiated water could be removed from the aquifer by high-volume pumping. Ten observation wells were 

constructed In the Burled Valley aquifer between July 1976 and November 1976 to monitor water levels and 

tritium concentrations prior to and during the pumping test of MSBG 2. Construction detaUs, as known, are 

Mound Plant, ER Program 
Revision 2 

RifFS, O.U. I, Slt.-Wide Work Plan 
June 1911 
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described In the Site Seeping Report: Volume 2 ·Geologic Log and Well Information Report (DOE 1990g) . 

Tritium concentrations (greater than 100 nCI/L) were found in two observation wells and MSBG 2. This 

tritium contamination (see section 5 of this work plan) was approximately 3 m (1 0 ft) thick. It was located in 

the sand and gravel zone just above the middle tUI, and appeared to be the result of groundwater flow from 

on-plant sources and Infiltration and leaching of soUs from the Miami-Erie Canal. The estimated total tritium 

activity In the Buried Valley aquifer was 80 Cl (Dames and Moore 1976a). 

During the pumping test of MSBG 2 (October 11, 1976 through January 20, 1977), tritium levels in the 

observatlonwells (002) decreased from -103 to 76 nCI/L (Dames and Moore 19768). The study concluded 

that 

- Pumping MSBG 2 appeared to be of value In lowering tritium concentrations in 
groundwater, but It was not possible to accurately estimate the probability of lowering 
tritium concentrations below t~e EPA standard of 20 nCI/L by this method. 

• Tritiated water flowing off the Site within the tongue of the Buried Valley aquifer was 
consld$red to be Intercepted during pumping of MSBG 2; hence, It could not spread 
through the Buried Valley aquifer. 

• Pumping MSBG 2 created a cone of depression that Intercepted tritiated water that 
would otherwise migrate to Mound Plant well76-1 and be recirculated. 

Tritium concentrations In the lower zone of the Buried Valley aquifer w~re below EPA 
standards. Well installation In this zone, however, was not considered economical. 

Pumping of MSBG 2 resumed Aprl 18, 1977, with simultaneous pumping of Mound Plant supply well 76-1 

being Initiated on May 16, 1977. Over a period of nine months, approximately 1-.5 x 109 liters (L) (400 

million gallons) of water and 50 Cl of tritium were removed from the aquifer. The data collected showed 

that during the pumping of MSBG 2 and Mound Well 76-1, the tritium concentrations, as measured In the 

majority of observation wells, decreased (Dames and Moore1976a). 

It was determined that the Buried Valley aquifer had at least three sources of tritium: 1) rain with airborne 

tritium from historic emissions d the Mound Plant stacks, 2) lnfUtratlon of affluent from the Mound Plant, 

and 3) the tritium In the substrata d the Miami-Erie Canal (see Buried Valley Aquifer Evaluation Project 

below). As a precautionary measure, the effluent pipeline (NPDES 001) was lined with continuous plastic 

pipe. 

To determine the tritium contribution from rain to drinking water, precipitation samples were collected by 

Dames and Moore (1978) at various sites (Figure 2.28) and analyzed for tritium. The average tritium 

concentration In rainfall In 1977 was 4 nCI/L The total concentration aver a 1-km (3,280-ft) radius In 1977 

-- - --was 10.94 c1:-- OfthJS;7 pei'C8tit- (2~8- cQ-Irlflltratec:rthii aquifer. -T&ljell.6-surnrnarlie~f tJii-aata for 1972~-------

., 1977. 
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Figure 2.2a. Tritium in rainwater sampling locations (Dames and Moore 1978}. 
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Table 11.6. Tritium in Rainwater, 1972-1977 (nCi/l) from Dames and Moore 1978 

Year SS-2 

1972 10.6 

1973 17.4 

1974 11.2 

1975 9.1 

1977 2.0 

Mound Plant, ER ProgrMI 
Revlaion 3 

211 212 

1.2 10.4 

12.5 5.5 

18.-2 ·16.3 

11.2 2.7 

7.6 4.4 

Sampling locations 

213 214 215 SW213 

5.4 10.9 5.6 

3.1 8.3 2.1 

9.4 7.6 6.8 

2.5 3.6 1.8 

4.1 5.0 3.6 

AI/FS, O.U. t, S*-Wicle Weft PIM 
October1t81 

2.2 

On site Offsite 
North North 

8.8 4.3 

Page 21 



• 

• 

In order to estimate the rate of effluent discharge through the substrata of the South canal to the Buried 

Valley aquifer, a wek' was installed on June 7, 19n, at the culvert under the Cincinnati-Dayton pike. The 

results indicated that an average of 28.5 percent of the water flowing in the canal percolates Into the Buried 

Valley aquifer. The distribution of this loss along the canal could not be determined from available data 

(Dames and Moore 19nb). 

High-volume pumping was chosen as the method to reduce the tritium In the aquifer and ultimately In the 

drinking water to the EPA standard of 20 nCIJL High-volume pumping of MSBG 2 was adopted. The 

pumping of MSBG 2 was Initiated In April19n, and continued untU January 26, 1978, when it was halted by 

a blizzard. Mound Well #1 was also shut off on February 6, 1978, and a study of tritium concentration 

rebound In the Burled Valley aquifer began. Tritium concentrations In area wells continued to decrease 

when the pumping was stopped, but concentrations In MSBG 2 Increased rapidly after two months from 17 

to 67 nCijL (Styron and Meyer 1981 ). Tritium concentrations In MSBG 2 decreased rapidly when pumping 

was resumed (June 28, 1978), but concentrations gradually Increased In wells that had previously been 

brought into compliance. As pumping continued, these wells showed a decline in concentration of tritium. 

It was suggested that during the rebound study, tritium entered the aquifer, as reflected at MSBG 2, and 

began to diffuse toward the private well field west of the plant. It was hypothesized that tritium had already 

migrated beyond the area of MSBG 2 by AprU 1978, toward the private well area, and that the lag time of 

the appearance of the tritium In private wells was caused by a complex set of parameters, e.g., 

heterogeneity of structure of the aquifer, variation In ,ortuoslty" across the aquifer, and variation In rates of 

flow of water In the aquifer. Even though resumption of pumping of MSBG 2 at the end of June removed 

tritium in the immediate vicinity of that well, a body of tritiated water (possibly from the substrata of the 

Miami-Erie canal) had moved past the well toward the private well field. High-volume pumping of MSBG 2 

caused a flow reversal of tritiated water back toward MSBG 2. Changing the water flow In the aquifer could 

have also induced lnfUtratlon of water from the Great Miami River and further reduced the concentration of 

tritium In the private well field (Styron and Meyer 1981). 

A three-compartment model c:1 the Interaction of trttlum In the aquifer and the canal was developed to aid In 

prescribing a malrUnance program for keeping the aquifer In compliance with the EPA standard. The data 

suggested and the model supports the approach that once the private wells reach 17 nCI/L. a pumping 

schedule of two months off and four months on would keep the wells . In compliance (Kershner and 

Rhinehammer 1978). 

Tritium levels In the groundwater In the vicinity of Mound Plant are currenUy monitored by Mound Plant on 

a weekly basis. Former Miamisburg production well 0912 (Miamisburg No.2) Is sampled at least monthly. 

When the concentration of tritium exceeds 20 nCifL. the well Is pumped untU concentrations are below 10 

Mound Plant, ER Program 

Revision 2 

RI/FS, O.U. I, sn.Wide Work Plan 
June 1111 
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nCJ/L Discharge Js routed through NPDES Outfall 001 to the Great Miami River. Successive pumping 

periods have required progressively shorter durations to achieve the 10 nCi/L target. In the last four years, 

it was necessary to pump the Miamisburg No. 2 well four times: from May 1 to May 27, 1986, from 

November 3 to November 5, 1987; from July 25 to August 2, 1989; and from July 20 to July 24, 1990. The 

complete tritium In groundwater data set from 1976 to 1990 is included In the Site Seeping Report: Volume 

8- Environmental Monitoring Data (DOE 1991e). 

2.2.7. Burled Valley Aaulfer Evaluation Protect 

Tritium In the Burled Valley aquifer was Investigated In 1976 (Dames and Moore 1976a). Dames and Moore 

began the Investigation with two 1.5-m (5-ft) hand borings that yielded high levels of tritium In the soil 

dlstUiate (2,100 to 25,435 nCI/L In borings HB-16 and HB-15, respectively [Figure 2.3]). Ten additional test 

borings were drilled In the area of the Miami Erie Canal (Figure 2.3). Depths ranged from 6.1 to 9. 7 m (20 

to 32 ft) In order to penetrate the water table. The 10 soU borings were sampled on a continuous basis to 

determine the depth and activity level of tritium and the depth to the water table. 

The elevated concentrations In the North and South Canal were centered around the confluence of the 

drainage ditch, and the canal Itself yi.elded dlstUiate in which tritium concentrations were greater than any 

tritium release reported by Mound Plant personnel. The highest concentration in the soU distillate was 

198,396 nCJ/L. at a depth of 1.2 m (4ft) In soU boring SB-61n the North Canal (Figure 2.3). The highest soU 

dlstUiate tritium concentration In the South Canal was 10,291 nCI/L at a depth 0.6 m (2ft) In soU boring 

SB-3. 

Based on the tritium analyses of soil sample dlstiJJates obtained from borings In the Miami-Erie Canal, the 

estimated total tritium activity was as follows (Dames and Moore 1976a): 

- Miami-Erie Canal (north of drainage ditch discharge): 300 Cl 

- Miami-Erie Canal (south of drainage ditch discharge): 30 Cl 

As a result, sola beneath the Miami-Erie Canal were considered a potential contributor of tritium 

contamination to groundwater. No explanation of the source of soD contamination was presented. 

Mound PIMf. ER Program 
Aewlalon2 

RifFS, O.U. t, sat. Wide Work Plan 
June 1111 
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Figure 2.3. Approximate locations of soil borings in the Miami-Erie Canal,1976 
(from Dames and Moore 1976 b). 
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Groundwater Monitoring Program 

Figure 6-5. Geologic Cutaway of the Mound Plant • ~ 

• 6.3 OtTsite Groundwater Monitoring Program 

The offsite groundwater monitoring. program at Mound consists of r01ltine collection of samples 
from production wells, private wells, regional drinking water supplies, and BV A monitoring wells. 
Samples· are collected and analyzed primarily for radionuclides, metals, and volatile organic 
compounds (VOCs). Data from the groundwater analyses performed in 1994 are presented in 
Table 6-1. Sampling and analytical procedures used to generate these results are documented in 
Mound's Environmental Monitoring Plan (1994) and Mound's Groundwater Protection 
Management Program Plan (DOE 1993b}. 

Tritium in Production and Private Wells 

Private wells immediately downgradient of the Plant have tritium concentrations that are above 
background. "Background" is established each year by collecting well water from a location 
unaffected by Plant operations. Those samples are collected from a well 38 .km (22 mi) southeast 
ofMound. In 1994, tritium concentrations measured at that location were less than or equal to 
the reagent blanks. 

Because tritium _is_ ~_Q~n__to _ h~V:e __migr;it~<t_froJll_ th_e_ site,_ downgradienL.wells- are--closely--------­
-- ----------- - -morutoredfortntium. Sampling results for 1994 are shown in Table 6-1. As seen in the table, 

• the maximum tritium concentration observed was 7.64 nCiiL. This value represents 38.2% of the 
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Chapter 6 

EPA's drinking water standard of 20 nCi/L. Average tritium concentrations, however, ranged. 
from 0.17 nCi/L to 3.29 Ci/L, or 0.85% to 16.45% of the drinking water standard, respectively. 

Tritium in Community Drinking Water Supplies 

Tritium is the most mobile of the radio nuclides released from the Plant. For this reason, Mound 
also monitors tritium concentrations in a number of regional groundwater supplies. The results 
for 1994 are presented in Table 6-2. The table shows that all of the values were near or below the 
lower limit of detection. However, the results reflect the pattern of tritium concentrations one 

_ would expect: higher averages near the site (Miamisburg,) an<:f l_ower averages at greater 
distances (e.g., Middletown). 

Table 6-1. Tritium Concentrations in OfTsite Production and Private Wells in 1994 

Nwnber Tritiwn 
Well Historical of nCiJL 
ID* Designation Samples Minimwn Maximwn Average'6 

0904 J-1 6 0.53 0.73 0.63 ±0.07 
0905 Tr-1 6 d 0.26 0.18±0.10 
0906 B-R 2 2.41 2.70 2.56 ± 1.84 
0907 B-H 6 1.00 1.33 1.19 ±0.13 
0909 MCD 12 0.02 0.32 0.17±0.05 
0912 MSBG2 44 1.14 7.64 3.29 ±0.41 
0913 MSBG3 7 0.54 1.94 1.19 ±0.49 

• Error limits are estimates of the standard error of the estimated means at the 95% confidence level. 
b LDL for tritiwn in private well waters is 0.3 nCiJL. 
• The EPA standard for tritiwn in drinking water is 20 nCiJL. 
*Well locations shown on Figure 6-2. 

Tritium in OfTsite Monitoring Wells 

Average as a 
%oftheEPA 

Standard• 

3.15 
0.90 
12.8 
5.95 
0.85 
16.45 
5.95 

To provide additional information on the extent of offsite tritium migration, Mound also collects 
groundwater samples from a number of offsite monitoring wells. The results for 1994 are shown 
in Table 6-3. (The data in Table 6-3 have not been presented as percentages of the EPA drinking 
water standard because these wells are used exclusively for monitoring purposes. ) The 1994 data 
confirm that the tritium contamination is minor. 

During the 1994 "spring sweep" monitoring event, 39 monitoring wells were sampled for tritium. 
Thirty of these wells showed tritium contamination above detection limits. The average 
concentration was 1.87 nCi/L, ranging from nondetectable to 10.27 nCi/L. The quantitation 1- ------~_limits from the contract-laboratory--for-tritium~ranged from~o~2~to~o~48~nci.lt.:- ·The~morutoring-- -~.~ 

• 

results indicate that tritium is more prevalent in the lower portion of the BVA than in the upper 

I 
portion. These results can be reviewed in the CERCLA Operable Unit 9, Hydrof!eolif!ic 
Investigation: Groundwater Sweeps Report, Technical Memorandum, January 1995. 
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Groundwater Monitoring Program 

Priva well waters in immediate vic· of the Plant e also analyzed fi plutonium-238, 
pi nium-239,240, nium-233,234, a uranium-238. esults for 1994 shown in Tables 6 

and 6-5 for plu urn-and uraniu respectively. rages reported in th tables demonst 
that concen ns measured 1994 were c parable to bac ound levels for 
radionuclid . (Background I s for 1994 are o listed in the tab . 

Table 6-2. Tritium Concentrations in Community Drinking Water Supplies in 1994 

Number Tritium Average as a 
of nCilmL %of the EPA of 

Location Sametes Minimum Maximum Averase'~; Standardc 

Centerville 12 d 0.11 0.05 ±0.03 0.25 
Franklin 12 0.02 0.19 0.09 ±0.03 0.45 
Germantown 12 d 0.18 0.08 ±0.04 0.4 
Miamisburg 12 0.24 0.55 0.39 ±0.07 1.95 
Middletown 12 d 0.21 0.07±0.05 0.35 
Moraine 12 d- 0.17 0.04 ±0.04 0.2 
Springboro 12 0.10 0.37 0.24 ±0.05 1.2 
W. Carrollton 12 d 0.10 0.04 ±0.02 0.2 

• Error limits are estimates of the standard error of the estimated means at ihe 95 % confidence level. 
b LDL for tritium in community drinking water is 0.4 nCiJL. 
c The EPA standard for tritium in drinking water is 20 nCi/L. 
d Below reagent blank. 

------------
-~- - ---- -----~- --

6-10 
Page 30 

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

! 
I 

.J 



I 
I 

-
I 
I 
I 
I 
I 
~;I 

;-.... 
!.1 

I 
I 
I 
I 
I 

Table 6-3. Tritium Concentrations in OfT site Monitoring Wells in 1994 

Number Tritium 
Well of 
m• Samples Minimum Maximum 

0005 12 0.78 1.2 

0101 12 3.22 4.06 

0106 12 0.12 0.62 

0118 2 0.34 0.85 

0123 2 NDC 0.13 

0129 2 0.25 0.94 

0160 2 NDC 0.58 

• LDL for tritium in monitoring wells is 0.3 nCiJL (as analyzed by Mound lab).· 
b LDL for tritium in monitoring wells ranged from 0.20 nCi/L and 0.48 nCi/L 

(as analyzed by contract lab). 
c ND = nondetectable values from the contract lab. 
• Well locations shown on Figure 6-2. 

Chapter 6 

Average 

0.98 ±0.098 

3.62 ±0.158 

0.25 ±o.o8• 

0.60 ± 0.26'b 

0.07 ± 0.07'b 

0.69 ± 0.35'b 

0.29 ± 0.29'b 

I _____ ----------------------------------------------- ----- ------------ ------------

1. 
I 
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3. ANALYTICAL RESULTS 

I 
Table III.:Z. Detection Above Background of Analytes of Interest, Including Observations Above MCLs 

Notes: . 

• - indicates an analyte detection during the Fall sampling event 
I 

t• - indicates an analyte detection during the Spring sampling event 
!i!!:i - sha~ing indicates analyte detections above maximum contaminant levels 
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3. ANALYTICAL RESULTS 
I 

• 
I Table 111.2. (page 2 of 9) 

I 

ANALYTE 0125 0126 0127 0128 0129 0130 
I Arsenic, Soluble 
1 Arsenic, Total 
I Barium, Soluble 
I Barium, Total 
) Cadmium, Soluble I • • 
. Cadmium, Total • 
! Chromium, Soluble 
1 Chromium, Total 
! Lead, Soluble ®II ~~-... 
! ~ead, Total tl~ • I_R I• 
I Mercury, Soluble 
! Mercury_, Total 
1 Selenium, Soluble 
\ Selenium, Total • 
1 Silver, Soluble 

-C'i T 

~I Tritium 
-•r• • 

I 

Uranium-234 ~~· 
Uranium-2351236 
Uranium-238 •I• 
1,1, 1 -Trichloroethane 
1,2-cis-Dichloroethene 
1,2-trans-Dichloroethene 
Bis(2- ethylhexyl)phthalate 
Tetrachloroethene 
T rich loroethene 
Trichlorofluoromethane 
Trichloromethane 
Vinyl Chloride 

Notes· I • I 

• - indicates an analyte detection during the Fall sampling event 
I• - indicates an analyte detection during the Spring sampling event 
':'? - shading indicates analyte detections above maximum contaminant levels 
.··.· ! 

• 
0137 0138 0151 0152 0153 0154 0155 
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3. ANALYTICAL RESULTS 
i 

Table 01.2. (page 3 of 9) 

l ANALYTE 
! Arsenic. Solu e 
!I Arsenic, Total I I I I • 
116ariul'fl, soluble I I I I I I T- -reT • I I 1 • 
iiBarium, Total ~~· ~~--r --I -- I ~--I I 1•1 • I 1•1 • 
;[Cadmium, Soluble -I --~I I - ~--~--HI I I I I• I I• 

il ~~~,:~:.T~~~~ble f--1 I I I I I I I ffi 
1 Chromium, Total I I I I I I I -~- ~-- -~---ElY 

I L8ad, Soluble I ~---- -~- r-- n I I J 'I 3 I 
Lead, Total ~· I• )IV~ • .1 
Mercury, Soluble 

.I Mercury, Total 
:1 Selenium, Soluble 
I Selenium, Total 
I Silver, Soluble /i 
J C":Ju-.- T-•-J J -

Tritium 1•1• 1 1 •1•1 .,.-r-r•reTiT•Til•r• 
lnl 

' Umnlum-234 I . I I - 1- I r I I -I ~·r• 
1 
Uran~um-235/236 . •• I• I 1 ·-- 1 

Urantum-238 •I• 
1,1,1-Trichloroethane --f. j 1---;--t--1··-----··· 
1,2-cis-Dichloroethene __ 1 . 1•1 • 
1,2-trans-Dichloroethene - e 
Bis(2-ethylhexyl)phthalate __ -----· -=~-~-~ 
Tetrachloroethane -·- fiV_I~1 _ 
Trichloroethane •I • lfiT!!B!IY ,!iii i!JJJ _11 
Trichlorofluoromethane ·--- ·--~·-· -- ·· ··-· 
Trichloromethane eTe ·--· -.-----
Vinyl Chloride ·--- --. 1-'-- ·----· ····- ······ 

'----L--=-----------''---.....L..--...L_.---'----'----'------L----'---'--............1---L-- -··-·- ·---··· . ·-·-·--

Notes: I 
• - indicates an analyte detection during the Fall sampling event 
t• - indicates an analyte detection during the Spring sampling event 
. . I 

j!! - sha~ing indicates analyte detections above maximum contaminant levels 

I 
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3. ANALYTICAL RESULTS 

I 

Table 111.2. (page 4 of 9) 

1 ANALYTE 0308 0309 031 0 0311 0312 0313 0314 
, ~semc, Soluble 

Arsenic, Total • I • 
Barium, Soluble .,. 

1 Barium, Total • 
1 

Cadmium, Soluble I• I • 
1 Cadmium, Total 
! Chromium, Soluble I#J I • ... ; 
i Chromium, Total ffJJ I? *=· . . :.::f: 

; lead, Soluble 
' lead, Total • • • .,. /IJ •.•.0:•> 

Mercury, Soluble 
Mercur_}l, Total 

1 

Selenium, Soluble 
Selenium, Total 

I Silver, Soluble 

~ Tritium .,. •l• . ,. . ,. 
·-· ... · ............ 

1 Uranium-234 ,. • 
: Uranium-235/236 
i Uranium-238 I• • 
: 1,1, 1-Trichloroethane 
~ 1,2-cis-Dichloroethene •I• 
i 1,2-trans-Dichloroethene • 
1 Bis{2-eth_ylhexyl)phthalate 

Tetrachloroethane 
)'Hill Trichloroethane •I• . 

1 
Trichlorofluoromethane 

: Trichloromethane 
: Vinyl Chloride 

Notes: I 
i . 

• - indi,cates an analyte detection during the Fall sampling event 
t• - indicates an analyte detection during the Spring sampling event 
~:~:::~ - sha1ing indicates analyte detections above maximum contaminant levels 

• 
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3. ANALYTICAL RESULTS 
I 
' 

Table UI.l. (page 5 of 9) 

ANALYTE 0321 0322 0323 0324 0325 0326 
Arsenic, Soluble 
Arsenic, Total 
·Barium, Soluble 
Barium, Total 
Cadmium, Soluble 
Cadmium, Total 
Chromium, Soluble 
Chromium, Total 
lead, Soluble 
lead, Total • •I• • 
Mercury, Soluble 
Mercury, Total 
Selenium, Soluble ) 

-

I 

~ 
I 

Selenium, Total -
Silver, Soluble 
~ilvcor TntJ:al 

Tntium lJ!Y• ' 

=·~ 
.......... 

Uranium-234 • • I• 
Uranium-235/236 
Uranium......;238 
1,1, 1 -Trichloroethane 
1 ,2-cis-Dichloroethene •I• 
1 ,2-trans-Dichloroethene 
Bis(2-ethylhex_yl}ghthalate • 
Tetrachloroethane 
Trichloroethane .,. 

I Trichlorofluoromethane 
Trichloromethane 
Vinyl Chloride I 

Notes: \ 

• - indjcates an analyte detection during the Fall sampling event 
I• - indicates an analyte detection during the Spring sampling event 
!iii;!! - sha~ing indicates analyte detections above maximum contaminant levels 

• 
0327 0328 0329 0330 0332 0333 0334 
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3. ANALYTICAL RESULTS 

I 

• 
Table Ul.l. (page 6 of 9) 

ANALYTE 0335 0336 0337 0341 
'1\[senic, Soluble 
Arsenic, Total IR 
Barium, Soluble ,. 
Barium, Total ,. 
Cadmium, Soluble 
Cadmium, Total 
Chromium, Soluble • 
Chromium, Total 
Lead, Soluble 
Lead, Total ,. 
Mercury, Soluble 
Mercury, Total ,. 
Selenium, Soluble 
Selenium, Total 
Silver, Soluble 
~;t .. ..,.r T ... t..,. 

Tnt1um ,. ~ 
·-·~ 

Uranium-234 
Uranium-235/236 
Uranium-238 
1,1, 1-Trichloroethane 
1,2-cis-Oichloroethene 
1,2-trans- Dichloroethene 
Bis (2-ethylhexyl)p_hthalate 
Tetrachloroethane 
Trichloroethane 
Trichlorofluoromethane 
Trichloromethane 
Vinyl Chloride 

Notes: . 
I 

• - ind~cates an analyte detection during the Fall sampling event 
I• - indicates an analyte detection during the Spring sampling event 
~~-i - sha~ing indicates analyte detections above maximum contaminant levels 
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3. A"1!AL YTICAL RESULTS 

•• • 
Table 111.2. (page 7 of 9) 

"' . 
ill ~ 
~ 0 , c: 
w :::1 

I 

0356 0370 0372 0373 0375 0376 o377 0378 0379 0380 o381-o382 o383 I ANALYTE 
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~ ~ 
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Arsenic, Soluble 
Arsenic, Total 
Barium, Soluble 
Barium, Total 
Cadmium, Soluble I• 
Cadmium, Total 
Chromium, Soluble 
Chromium, Total 
Lead, Soluble 
Lead, Total • I • 
Mercury, Soluble 
Mercury, Total 
Selenium, Soluble 

-:::~ 

:8~ ~ Ul., 

g . 
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Selenium, Total 
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Uranium-234 I• 
Uranium-235/236 
Uranium-238 . , . . ,. 
1,1,1 -Trichloroethane 
1,2-cis-Dichloroethene ~IVIl. 
1,2-trans-Dichloroethene • 
Bis(2-ethylhexyl)phthalate 
T etrachloroethene f.IY li 
Trichloroethane !IV It .. . ~ . .. 4~ 

Trichlorofluoromethane • 
Trichloromethane . ,. 

Notes: ! 
Vinyl Chloride 

• - indi'cates an analyte detection during the Fall sampling event 
1•·- ind,icates an analyte detection during the Spring sampling event 
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!!)! - sha~ing indicates analyte detections above maximum contaminant levels 
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3. ANALYTICAL RESULTS 

Table 111.2. (page 8 or 9) 

ANALYTE 0385 0386 0387 0388 0389 0393 
Arsenic, Soluble 
Arsenic, Total 

I Barium, Soluble 
· Barium, Total 

Cadmium, Soluble I• 
Cadmium, Total 

, Chromium, Soluble 
! Chromium, Total I 
1 

Lead, Soluble 
Lead, Total • 

i Mercury, Soluble 
: Mercury, Total 
I Selenium, Soluble 
1 Selenium, Total I• 
1 Silver, Soluble 

~ 
C:iluor Tnt.:tl 

Tnt1um •Te •I• •I• •I• .,. 
! ... """" 

Uranium-234 •I• 
Uranium-2351236 
Uranium-238 
1,1, 1 -Trichloroethane 
1 ,2-cls-Dichloroethene 

I 1 ,2-trans-Dichloroethene 
1 Bis(2-ethy_lhexyl)phthalate 
1 Tetrachloroethane 
I Trichloroethane 
\ Trichlorofluoromethane 

•I•=·=·= ,.,-,:Ji •I• 

1 Trichloromethane 
Vinyl Chloride 

~otes: i 
t - indi,cates an analyte detection during the Fall sampling event 
• - indicates an analyte detection during the Spring sampling event 
i~ - shading indicates analyte detections above maximum contaminant levels ., I . . 
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3. A~ALYTICAL RESULTS 

I 

• 
Table 111.2. (page 9 of 9) 

I 
I 

a a 

~ ~~~~:a· 10'91 i I ! ! ·1 , ! I 

I 
I 

Notes:! 
I 

• - indicates an analyte detection during the Fall sampling event 
I• - in~icates an analyte detection during the Spring sampling event 
)[ - sha~ing indicates analyte detections above maximum contaminant levels 
•.·.·.• I 

I 

Notes: 

• - Indicates an analyte detection 
during the Fall1993 sampling event 

I • - Indicates an analyte detection 
during the Spring 1994 sampling event 

illf.l- shading indicates analyte detections 
above maximum contaminant levels 

a - well sampled 3 October 1994 
b - result is for total1 ,2-Dichloroethene 

• 
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3. ANALYTICAL RESULTS 

FQ \I 1Cf9 3 
Table m. 7. (page 2 of 3) 

Chemical Name Detections Mean STD DEV 3STDDEV 
MERC~Y TOTAL 3 3.30 4.86. 14.58 
MOLYBDENUM 40 27.24 56.48 169.45 
MOLYBDENUM SOLUBLE 32 8.80 10.16 30.48 
NICKEL, SOLUBLE 59 170.48 935.34 2806.01 ' 
NICKE_l., TOTAL 74 179.70 791.20 2373.60 
POTASSIUM SOLUBLE 103 6847.24 20158.27 60474.81 
POTASSIUM TOTAL 106 7087.58 20460.41 61381.23 
SELENIUM SOLUBLE 7 1.27 0.24 0.71 
SELENIUM TOTAL 16 1.98 1.45 4.34 
SILVER TOTAL 1 64.10 - -
SODIUM SOLUBLE 104 162727.69 363102.66 1089307.98 
SODIUM TOTAL 107 144173.34 383712.30 1151136.90 
THAWUM SOLUBLE 3 14.23 9.99 29.96 
THAWUM TOTAL 2 22.00 2.83 8.49 
TIN SOLUBLE 56 23.49 38.22 114.65 
TIN TOTAL 58 28.27 45.72 137.17 
VANADIUM_,_ SOLUBLE 58 13.02 5.66 16.98 
VANADIUM TOTAL 64 18.37 16.76 50.27 
ZINC SOLUBLE 19 65.64 88.48 265.43 
ZINC, TOTAL 36 76.81 108.08 324.23 

PESTICIDE I PCBs tua/U 
44'-DDD 1 2.90 - -• 44'-DDE 2 1.58 2.15 6.45 
ALDRIN 1 1.80 - -
ALPHA-BHC I 1 3.70 - -
BETA-BHC 1 3.60 - -
DIELDRIN 1 0.74 - -
EN DR IN 1 4.80 - -
ENDRIN ALDEHYDE - 1 0.02 - -
ENDRIN KETONE 1 0.03 - -
GAMMA CHLORDANE 2 1.83 2.51 7.53 
GAMMA-BHC(UNDANEl 1 0.01 - -
HEPTACHLOR 1 0.50 - -
HEPTACHLOR EPOXIDE 2 3.12 4.36 13.09 

RAOIONUCLIDES fDCi/L) 
AMERICIUM-241 33 0.12 0.13 0.40 
PLUTONIUM-238 4 0.14 0.11 0.32 
PLUTONIUM -239/240 30 0.13 0.05 0.16 
POTASSIUM-40 2 159.50 43.13 129.40 
RAOIUM-226 48 1.36 2.01 6.03 
STRONTIUM -90 17 1.23 0.98 2.94 
THORIUM-228 34 0.79 0.92 2.76 
THORIUM-230 39 o.n 0.89 2.68 

TRITIUM 89 6701.06 17841.52 53524.57 

-· URANIUM-235/236- ------ -· --·-·---- , __ --6---- - --0 .. 14 --- - --0.11 __ _0.32. 

• URANIUM-238 83 0.46 0.78 2.33 
i 

lSEMIVOLATILES tua/U 
i 1,2,4-TRICHLOROBENZENE i 1 i 45.00 -I ' 

ER Program, Mound Plant OU 9, Hydrogeologic Investigation: Groundwater Sweeps Report· 
Revision 1 April 1995 
MOUN091M9GWSR5. WP3 3/20/95 
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3. ANALYTICAL RESULTS 

Table m.s. (page 2 of 3) 

Chemical Name Detections Mean 
MANGANESE TOTAL 107 162.93 
MERC~Y. SOLUBLE 1 5.20 
MERCLRY TOTAL 2 0.76 
MOLYBDENUM 55 11.72 
MOLYBDENUM SOLUBLE · 46 15.68 
NICKEL SOLUBLE 75 139.77 
NICKEL. TOTAL 80 74.67 
POTASSIUM, SOLUBLE 

- - ·-
111 7309.32 

POTASSIUM TOTAL 110 7988.36 
SELENIUM, SOLUBLE 5 47.96 
SELENIUM TOTAL 9 2.47 
SILVER SOLUBLE 4 38.56 
SILVER TOTAL 3 2.10 
SODIUM SOLUBLE 101 194242.67 
SODIUM, TOTAL 100 205710.50 
THAWUM SOLUBLE 2 43.10 
TIN SOLUBLE 6 26.47. 
TIN TOTAL 7 26.84 
VANADIUM SOLUBLE 51 24.46 
VANADIUM TOTAL 57 21.70 
ZINC, SOLUBLE 15 74.05 
ZINC_._ TOTAL 21 62.29 

PESIICIDE1PCBs . fualll 
44'-DDD 1 2.20 

··44'-DDE 1 8.60 
ALDRIN 1 0.94 
ALPHA CHLORDANE 2 0.05 
ALPHA-BHC 1 5.70 
BETA-BHC 1 5.00 
DIELDRIN 1 3.30 
ENDRIN 1 8.30 
HEPTACHLOR 1 2.20 
HEPTACHLOR EPOXIDE 1 4.30 
METHOXYCHLOR 1 2.60 

RADIONUCLIDES loCi/L) 
AMERICIUM-241 14 0.05 
BISMUTH-210 1 16.00 
PLUTONIUM-238 23 0.02 
PLUTONIUM-23912._40 21 0.005 
POTASSIUM-40 3 192.67 
RADIUM-226 67 1.27 
STRONTIUM-90 2 7.55 
THORIUM-228 83 0.30 
THORIUM-230 82 0.21-

TRITIUM 97 4943.71 
I 

URANIUM-235 44 0.04 
URANIUM-238 108 0.32 

ER Program, Mound Plant 
Revision 1 

OU 9, Hydrogeologic Investigation: Groundwater Sweeps Report 
April 1995 

MOUND9\M9GWSR5. WP3 3120195 

STDDEV 3STODEV 
361.28 1083.84 
- ·-
0.91 2.72 
28.92 86.77 
51.59 154.78 

561.85 1685.56 
115.29 345.88 

19012.51 57037.53 - ------

21361.15 64083.44 
102.88 308.65 
0.79 2.37 

74.96 224.88 
0.82 2.46 

675164.49 2025493.47 
748018.86 2244056.59 

32.67 98.00 
12.80 38.39 
14.67 44.02 
44.68 134.04 
36.78 110.35 
122.17 366.50 
75.22 225.67 

- -
- -
- -
0.03 0.08 
- -
- -
- -
- -
- -
- -
- -

0.05 0.16 
- -
0.02 0.06 
0.003 0.007 

69.29 207.87 
4.83 14.50 
2.05 6.15 
0.96 2.87 
0.34 1.03 

8680.79 26042.38 

0.0: 
0.3: 
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