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RCRA GROUNDMATER QUALITY ASSESSMENT PROGRAM PLAN
FOR FMPC HASTE PIT 4

1.0 Introduction
1.1 Background

Waste Pit No. 4 at the Feed Materials Production Center (FMPC) in Fernald,

Ohio is subject to the regulations of the Resource Conservation and Recovery
- Act (RCRA). The RCRA Detection Monitoring Program for FMPC Waste Pit 4 began

in August 1985. Samples were collected and analyzed from 41 wells under this

detection program from August 1985 to November 1987 (RCRA Rounds 1-95).

Required confirmatory sampling was conducted as Round 6 during December 1987.

The OEPA and USEPA were notified by the Department of Energy (DOE) on November
13, 1987 that FMPC Waste Pit No. 4 could be affecting groundwater quality in
accordance with OAC 3745-65-93 and 40 CFR 265.93. This notification was based

on the statistical comparisons required by 40 CFR 265.93 (b), completed for
the designated wells around Waste Pit No. 4. These comparisons indicated that

statistically significant changes in several indicator parameters had occurred

in the vicinity of the landfill. On November 25, 1987 a RCRA Groundwater
Quality Assessment Program Plan for Waste Pit No. 4 was submitted to the OEPA
and the USEPA. This plan stated that the groundwater assessment program for
Waste Pit No. 4 would be completed as part of the ongoing sitewide Remedial

Investlgat1on/Feas1b11lty Study (RI/FS) at the FMPC. The RCRA and CERCLA

monitoring programs were consolidated because of the similar objectives of the

RCRA groundwater assessment program and the RI/FS program.

Waste Pit No. 4 is one of 6 inactive solid and liquid waste disposal units
(pits) at the FMPC. All these pits are located together in the FMPC Waste
Storage Area northwest of the production area (Figure 1). Waste Pit No. 4 is
regulated by RCRA due to disposal of barium salts in this pit from 1980 to
1983. This pit is currently undergoing interim closure under RCRA. All pits,
including Waste Pit No. 4, will be remediated under CERCLA, following
selection of technical alternatives in the RI/FS process. RCRA technical
requirements for closure will be considered as Applicable or Relevant and
Appropriate Requirements (ARARS) in the CERCLA remediation process.

1.2 Purpose

The purpose of this report is to provide a revised RCRA Groundwater Quality
Assessment Program Plan (GQAPP) for FMPC Waste Pit 4. A GQAPP was submitted
to U.S. EPA by DOE in November 1987. EPA’s comments on the original plan were
received by DOE on February 2, 1989. This submittal is a revision of the
GQAPP based on the EPA’'s comments. This plan also defines the continuation
of the Assessment Program, following completion of the RI/FS sampling program.
This Plan specifies sampling groundwater for site specific analytical
parameters, selected on the basis of Rounds 1 and 2 RI/FS data, and CIS data
on the composition of the waste pits. This Plan also specifies sampling 43
RI/FS wells, selected to be upgradient and downgradient of the entire waste
pit area, rather than -Pit 4. Available analytical data shows that RCRA
regulated groundwater constituents are scattered in occurrence, do not
delineate a groundwater plume, and cannot be traced specifically to Pit 4
rather than adjacent Pits. No unique "fingerprint” hazardous waste or

~ . 6
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hazardous waste constituent found in groundwater can be traced specifically
to Pit 4 rather than to the whole Waste Storage Area.

2.0 FMPC Geology and Hydrology
2.1 Background .

The FMPC is located in a two-mile wide valley filled with glacial deposits.

This valley parallels the Great Miami River between the towns of Ross and

Hooven, Ohio. A generalized geologic cross-section for the FMPC site area is
presented in Figure 2.

Approximately 450 million years ago in late Ordovician time, sediments which
would become a predominantly flat-lying shale with thin interbedded limestone
were deposited in a shallow sea. This shale, part of the Cincinnatian Series, -
is the relatively impermeable bedrock which now underlies the FMPC site area.

Sometime prior to, or perhaps contemporaneous with Pleistocene glaciation, a
large watercourse (larger than the present-day Great Miami River) cut a
channel into this shale bedrock to a level of more than 200 feet below that of
the existing Great Miami River. This approximately two-mile wide channel is
sometimes referred to as the New Haven Trough and may be an abandoned course
of the ancestral Ohio River. .

During subsequent Pleistocene glacial advances and retreats across the site
area such as the Illinoisan (approximately 300,000 to 400,000 years ago) and
the Wisconsin (approximately 10,000 years ago), the New Haven Trough was
filled with about 200 feet of glacial sediments. These sediments were
deposited by water flowing from the margins of the glaciers and consisted
mainly of well sorted sand. and gravel. A blanket of clay-rich, relatively

impermeable glacial till from a more recent event was depos1ted atop the 200
feet of glacial sediments.

Erosion by the Great Miami River and its tributaries has subsequently removed
significant portions of the glacial till which contributed to terrace remnants
standing topographically higher than the surrounding bottom lands. The FMPC
site lies atop one of these terrace remnants.

2.2 Glacial Till

At the land surface of the FMPC, a 20 to 50 foot thick layer of glacial till,
composed of a dense, olive-gray silty clay, overlies the sand and gravel
outwash deposits. The till varies in texture and composition, both laterally
and vertically, and contains lenses of poorly sorted fine to medium grained
sand and gravel (meltwater channel sands). The base of the till occurs at the
estimated  elevation of 540 mean sea 1eve1 (MSL) and overlies the sand and
gravel outwash deposits.

To the south and west of the FMPC production area, the silty clay till.
laterally grades into a sequence of silt and silty sand (Pleistocene lake
deposits), with some layers of silty clay. The silty clay till is continuous
to the north and east of the site, and directly overlies the bedrock in these
areas. In the lower reaches of Paddy’s Run and the storm sewer outfall ditch,

-9
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the silty clay til1l1 and lake bed silts have been eroded to expose the
underlying sand and gravel aquifer.

A ‘saturated zone occurs within the silty clay till at levels approximately 4
to 10 feet below the land surface in some areas of the FMPC site. This
saturated zone is probably recharged by precipitation and may be present due
to vertical variations of composition and texture of the till, or near-surface
weathering and desiccation-induced fracturing of the till.

2.3 Sand and Gravel Aquifer

A sequence of highly permeable sand an gravel outwash deposits, laid down by
the meltwaters of receding continental ice sheets, unconformably overlie the
shale bedrock in the vicinity of the FMPC. These outwash deposits generally
consist of an unconsolidated medium- to coarse- grained, olive brown layer of
sand and gravel, ranging in thickness up to 200 feet. The sand and gravel is
arranged in irregularly alternating layers of silty sand, medium to coarse
sand, and medium to coarse gravel.

In the vicinity of the Waste Storage Area, this layer is separated into two
units by a 10 to 20 foot thick layer of greenish-black silty clay. The FMPC
production wells are completed below this "blue clay" layer. This blue clay
layer underlies about 360 acres of the FMPC and apparently occurs only in the
vicinity of the Waste Storage Area and the production wells. This layer was
probably deposited in an ice marginal lake or as a backwater deposit of a

glacial stream. The top of this blue clay layer lies about 125 feet below the
land surface. ’ .

The upper 20 to 30 feet of the sand and gravel deposits are not saturated,
with water in this aquifer generally occurring at levels approximately 60 to
90 feet below the land surface. These levels depend on the relative thickness
of the glacial till and respective land surface elevation.

2.4 Potential Contaminant Pathways

Potential contaminant pathways in the FMPC waste storage area are migration of
leachate through the bottom or sides of the pits through the till down to the
sand and gravel aquifer. Pleistocene (surface) sediments at the FMPC consist
of lake bed silts of moderate permeability, melt water channel sands of
moderate permeability and glacial till of very low permeability. The waste
storage area is underlain primarily by glacial till. In the waste storage
area, glacial till is generally capable of restricting groundwater flow
between the surface and the Great Miami Aquifer.

3.0 History of FMPC RCRA Groundwater Monitoring Systems
3.1 RCRA Detection Monitoring,Sx;tgm.

In August 1985 a program of RCRA groundwater detection monitoring for Pit 4
was initiated at the FMPC. Under this program 4 quarterly rounds of sampling
and one semi-annual round of sampling was completed during the period of
August 1985 to November 1987 (Rounds 1 through 5). The results of these

10




518

Rounds of sampling were provided to EPA. In this detection monitoring
program, 41 wells were monitored for 94 analytical parameters. fiqure |
shows the locations of these 41 wells, which are located on the FMPC site and
adjacent offsite area. Table ] lists the 94 analytical parameters included in
the detection monitoring program. These parameters included metals, anions,
water quality parameters, indicator parameters, organic compounds and -
radionuclides.

3.2 Statistical Evaluation of Detection Data

In November 1987, DOE notified EPA that Pit 4 could be affecting ground water
quality based on statistical evaluation of indicator parameters in wells
adjacent to Pit 4 as compared to background wells. This evaluation was
performed comparing the mean Total Organic Carbon (TOC), Total Organic Halogen
(TOX), specific conductance (SC) and pH of upgradient wells established in
monitoring Rounds 1-4- to Round 5 downgradient values wusing Cochran’s
Approximation to the Behren’s Fisher Student’s t-test. The upgradient till
well MW-12 (1012) was compared to downgradient till wells MW-19TP (1019), MW-
21TP (1021) and MW-22TP (1022). The upgradient sand and gravel well SW-2
(Southwestern Ohio Collector Well) was compared to downgradient wells MW-19s
(2019), MW-19d (3019), MwW-21s (2021) and MW-22s (2022). Details of this
statistical comparison are described in the RCRA Groundwater Monitoring
Report, v. 5, Round 5, Nov. 1987.

Results of these statistical comparisons showed that in the till wells:
1) There were no significant increases of TOX in downgradient wells
2) 1TOC concentrations increased significantly in all downgradient
wells.
3) Specific conductance significantly increased in two of the three
downgradient wells.
4) pH significantly increased in all downgradient wells.

Results of statistical comparisons in the sand and gravellwells showed:
1) TOX did not significant]y increase in the downgradient wells.
2) TOC did not increase significantly in the downgradlent wells.
3) Specific conductance increased significantly in all downgrad1ent
wells. .
4) pH decreased s1gn1f1cant1y in one downgradient well.

As a result of this statistical analysis, the Ohio and U.S. EPA were notified

on November 13, 1987 that FMPC Waste Pit 4 could be affecting groundwater
quality in accordance with OAC 375-65-93 and 40 CFR 265.93 (b).

3.3 Confirmatory Sampling Round

The second semi-annual round (Round 6) of RCRA Detection sampling was
completed in December 1987. Forty wells were sampled for 94 parameters during
this round of sampling. Forty wells were sampled, rather than 41 wells, since
one well was dry. The analytical results did not differ significantly from
Round 5 results, and confirmed the conclusions made based on Round 5 samples.

11
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RCRA Detection Monitoring
ANALYTICAL PARAMETERS

518

For General Water Quality (1)

1. Chloride
2. Iron

3. Manganese
4. Phenols
S. Sodium

6. Sulfate

For Indicators of Contamination (Quadruplicate Analysis) (1)

1. pH

2. Specific Conductance

3. Total Organic Carbon (TOC)
q. Total Organ Halocgen (TOX)

For Drinking Water Suitability (1)

Arsenic 11. Gross Alpha
Barium 12. Gross Beta
3. Cadmium 13 Radium
4. Chromium - Hexavalent 14. Endrin
- Total 15. Lindane
5. Fluride 16. Methoxychlor
6. Lead 17. Toxaphene
7. Mercury 18. 2,4-D 7
8. Nitrate 19. 2,4,5-TP Silvex
9. Selenium 20. Coliform Bacteria

10. Silver

12



Table | (cont'd.)

RCRA Detection Monitoring
ANALYTICAL PARAMETERS

Site Specific Parameters

1.
2.
3.

10.
11.
12.

13.
14.
15.

16.

17.
18.

19.

Nickel (1)
Cyanide (1)
Copper (1)

zZinc (1)
Magnesium (1)
Calcium (1)
Phosphorus (1)
Chlorobenzene (2)

Chlorodibromo-
methane (2)

Chloroethane (2)
2-chloroethylvinyl (2)
Chloroform (2)

Dichlorobromo-
methane (2)

Dichlorodifluoro-
methane (2)

Total Dissolved
Solids (TDS)

Total Potassium

Chemical Oxygen
Demand (COD)

cis 1,2 Dichloro-

ethene (2)

Tributylphosphate (2)

23.

26,

27.

28.
29'
30.

31.
32.
33.

34.

35.

36.

37.

. 38.

918

(Cont’4q4,)

20. Acrolein (2)

21. Acrylonotrille (2)
22.- Benzene (2)

bis (Chlor;methyl) Ether (2

24. Brombforn (2)

25. Bromodichloromethane (

Bromoethane (2)

Carbon tetrachloride (2)

Chloromethane (2)
1,2 Dichlorobenzene (2)
1,3 Dichlorobenzene (2)

1,4 Dichlorobenzene (2)
1,1 Dichloroethane (2)
1,2 Dichloroethane (2)

1,1 Dichloroethylene (2)

1,2 Dichloropropane (2)
1,2 Dichloropropylene (2)

Ethylbenzene (2)

Methylbromide (2)

13



39.

40.

41.
42.

‘30

44.

Table1 (cont'd.)

RCRA Detection Mcnitor
ARAME

Tizngs (Cont 'Ad.) 918

ANALYTICAL P

Hethylchloridc (2)

trans-1,2 Dichlore-
ethylene (2)

1,3 Dichloropropene (2)

1,1,2,2 Tetrachloro-
ethane (2)

Tetrachloro-
ethylene (2)

Toulene (2)

Radionuclide (1)

1.

2.

Potassium 40

Total Uranium

‘Radium 226

Radium 228
Technetium 99
Thorium 228
Thorium 230

Thorium 232

(1)  fAnalyzed for all samples.

(2)

Not required.
MW-1s, MW-3,

48,
46.

47.

48.

49.

9.

10.
11.
12,
13.
14.

15.

1,1,1 Trichloroethane (2)
1,1,2 Trichloroethane (2)

Trichlorcethylene (2)

Trichlorofluoromethane (2)

Vvinyl Chloride
(Chloroethene) (2)

Cesium 137
Strontium 90
Ruthenium 106 |
Neptunium 237‘
Plutonium 238
Plutonium 239

Plutonium 240

for RCRA, but analyzed for all wells except:
MW-5, P-1, P-2, P-3, MW-15d, 0S-2 and 0sS-3.

14
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3.4 R men itorin
3.4.1 RI/FS Monitoring Program, November 1987 to March 1989

On November 25, 1987 a RCRA Groundwater Quality Assessment Program Plan for
Waste Pit 4 was submitted to OEPA and USEPA. This plan stated that the
groundwater assessment program for Waste Pit 4 would be completed as part of
.the ongoing sitewide Remedial Investigation/ Feasibility Study (RI/FS) at the
FMPC. The RCRA and CERCLA monitoring programs were consolidated because of
the similar objectives of the RCRA groundwater assessment program and the
.RI/FS.

Pit 4 is one of 6 inactive solid and liquid waste disposal units (pits) at the
FMPC. A1l of these pits are located together in the FMPC Waste Storage Area
northwest of the production area. A1l pits, including Pit 4, will be
remediated under CERCLA, following selection of technical alternatives in the
RI/FS process. RCRA technical requirements for closure will be considered as
Applicable or Relevant and Appropriate Requirements (ARARS) in the CERCLA
remediation process.

The first Round of RI/FS groundwater sampling took place in March and April
1988. The second Round of sampling took place in June and July 1988: the
third Round occurred in October and November 1988. The fourth Round is
currently taking place and will be completed in March 1989. Over 200
parameters were analyzed in groundwater samples, including radionuclides,
general water quality indicators, and extended HSL 1list parameters (HSL
volatile and semi-volatile organics, HSL inorganics, HSL pesticides and PCBs,
organophosphorus pesticides and dioxins). The extended HSL 1list parameters
were sampled during Round 1. More than 200 on- and off-site wells are being
sampled as part of the RI/FS program, according to the RI/FS Workplan, Rev. 3,
March 1988 as approved by U.S. EPA. These wells are located in the waste

storage area, the production area and the general site area and north, south,
east and west of the site, .

Preliminary interpretations of Rounds 1 and 2 RI/FS groundwater monitoring
data have shown that the piezometric surface in the till aquifer near pit 4
slopes toward the north and northwest and in a limited area to the northeast
(see Fiqure 3). The arrows on Figure 3 show directions of groundwater flow.
A groundwater mound is present in the till just south of Waste Pit 4. This
mound is hydraulically upgradient of the pit area; any groundwater flow in the
till in the pit area would be radial, away from this mound. RI/FS water level
data taken over several seasons have confirmed the existence of this mound.
This mound is located beneath a topographic low in the waste storage area.
Due to the non-continuous nature of the groundwater in the till, there is

limited potential for lateral migration of hazardous waste or hazardous waste
constituents in the till. ' '

Preliminary interpretation of Rounds 1 and 2 of the RI/FS monitoring data
(shown in Appendix A) have shown that the constituents of major concern in the
till in the waste storage area are uranium, gross alpha, gross beta, chloride,
sulfate and dichloroethane. Of these constituents, only dichloroethane is
regulated under RCRA. Barium, the RCRA constituent placed into Pit 4, was not

15



518

SNOLVEDGO IDOIY NVO
ADUDIND 40 ANINLWWDO BN
$9/18 0TVNEDY

006+ AVW
S$VV2M S8 00
SV WL INO0IANILOd

cum<)wuﬂ-.m¢_.°u
b i et o

AYVNIWIT38d

(3 el
SUASINE) NSLW VD KDLV GUREEE WORS S

W0NuYISY 1VIA ‘.

SNITY

TIM-218508 22400




518

found in levels above background levels in wells in the waste storage area.
A small amount of methylene chloride (18 ppb) was also identified in a till
well in the waste storage area. No pesticides, organophosphorus pesticides
or PCBs were detected in till wells in the waste storage area.

Data shows (Fiqure 4) that the water surface in the sand and gravel aquifer
below the waste storage area slopes to the east. The arrows on Figure 4 show
the direction of groundwater flow. Groundwater velocities in the sand and
gravel aquifer in this area have been estimated to be approximately 70 feet
per year.

L///éased on preliminary interpretation of Round 1 and 2 data, the constituents of
concern in the sand and gravel aquifer are uranium, gross alpha, gross beta,
sulfate, nitrate and total dissolved solids. Small amounts of methylene
chloride, toluene and acetone (generally less than 20 ppb) have been found in
several scattered wells in the sand and gravel aquifer in the waste storage
area (and also in wells outside the waste storage area as well). Again no
pesticides, PCBs or dioxins were found in the sand and gravel wells in the pit
area.

A1l data gathered to date indicates that the major constituent of concern, and
the best indicator parameter at the FMPC is total uranium. RI/FS monitoring
data shows that there are two distinct areas of above background uranium
concentrations in groundwater at the FMPC (see Fiqures 5, 6 and 7). One,
already discussed, beneath the site in the waste storage area; the other under
the southern portion of the FMPC, extending offsite.

Wells in the south portion of the FMPC reservation, south of the storm sewer
outfall ditch and wells off-site to the south of the site show above-
background concentrations of uranium, gross alpha and gross beta. Evidence to
date shows that the source of these constituents is storm water runoff from
the FMPC production area and waste storage area.. This surface water
infiltrated directly into the aquifer in Paddy’s Run and the Storm Sewer
Outfall Ditch, where these waterways have eroded through the protective till
layer, directly exposing the sand and gravel aquifer in the stream beds. The
construction of the Storm Water Retention Basins has eliminated the routine
discharge of production area runoff into the Storm Sewer Outfall Ditch.

3.4.2 Planned Assessment Program

Based on the results of the RCRA detection monitoring program, and the RI/FS
program data available to date, 43 RI/FS wells adjacent to or downgradient
from the waste storage area have been selected for continuation of the RCRA
Groundwater Assessment Monitoring Program, following completion of the fourth
round of RI/FS sampling. These wells will be sampled until the remediation of
Waste Pit 4 is completed under CERCLA. The implementation of this planned
program is discussed in section 4.0. The rationale for selection of locations
and depths of these monitoring wells, and analytical parameters will be
discussed in sections 4.2 and 4.3.

17



018

.

SN TYISO DO VWO
ASUI%) #0 ANINLWWDO BN
§4/t0 OYVNNDY

o068 AVW
SVYaMm $338 002
CYW JWLINO0ILNDL0¢
YDAV ONNOWD

~ 0'p d4nbiy




918

G dunbL4

ROVNINIT34d

(1891 GOINDY THOHITWAN IINDY wreevin = Ol

SNOHLVNIG0 30018 WYO \.
AOWIND 40 ININLHVYIO SN e \o%
$34/14 0YYNYIS - o

' *$7134 SIS OO Rt
11/0% w3 19 ONNOWD M T
NOLYUANIINOD WINVHN ¥10L

. )
"%

I Bl -;aau.
%) INNODNY
R A OAE™ .

LA TN Dugi DUOMON Y4 A0 SA0D
SEVI 18 MDA NOLVUINTING) AN W01

20N

184, wwnes SEI S 1w ) N0V D)1 30 SEWREEN ' &2
oo

1091 YIIM JY NONTEINIIND WOV (21)

NOUYIOY 112 @
(]

TNITTT _ " s ® 4!
g \\
anrres
en: L '.\
c’&!
, llllll -z
|
1
|
1

>¢<z_z_.m§

N CELIIT
gy ey

1

PR T TR T




518

9 3unbL4

SNOILVHIJO 3D01H WVO
AOYINI JO ANINLYVIIO SN
S3/18 0TUYNMIS

%04 ODuwadug

1 ONNOY ‘STIIM §3143IS 002
(176" ¥ILVIA ONNOYD W
NOLLVHLNIONOD WsvwHN V101

KUVNINITIbd

/8« mymi —: LYNTL T ..e :.!:lls
YL T

OZuOu._

N
:”_a /
6.,

4..&.".. /

N

T I




518

T o

[ 9@4anbt4

. oem
SNOILYHIJO 30018 ¥VO s o,
ADUIND SO 1NINLBY4IC SN st
Sa/1b 0TVNMIY - : L o

iy QNveIuw
W
1 GNNOY * ST SIS 00F e L]

(1/0%) ¥ILVM ONNOYO NI e s N
NOHLVHINIINGD MINYYN TWIO0L .._ -
/ \ B \.\ .
- e
1}
L

1)
ke o-v. unsILg
free
' ©

20 - @ @SN,
’ newcouv®

8" weMi '
VI L AL LTEL T st . i
Vi W T AN 0 YL AR S

[0 ]
11 1Y MY T B -

WO NOINDY X o
WUV NI INOT AMINTRD -t | . ransn
%0190 W8 & 186 . |
- :v_a :..n. "
() SEN D o.M

P

99!

- -

weves Pt

T8 0JACuesy | B4
3 wo3w

I L L]
anieY

en-218808




_ | 518

4.0 Planned Assessment Program Implementation

4.1 Objectives/ Relationship to CERCLA

As defined in the Ohio Administrative Code and in 40 CFR, Part 265.93 the
objectives of the Groundwater Assessment Program are to determine:

(a)

(b)

The rate and extent of migration of the hazardous waste or hazardous
waste constituents in the groundwater; and

The concentrations of the hazardous waste or hazardous waste
constituents in the groundwater. '

A sitewide RI/FS is being conducted at the FMPC. A Work Plan for conducting

the RI/FS was submitted to OEPA and USEPA in December 1986. Revision 3 of
this Work Plan was subsequently approved by USEPA in May 1988. Field

. activities associated with the RI/FS were initiated in July 1987. A focus of

the RI/FS is the completion of a comprehensive hydrogeologic investigation of
the potential effects of FMPC operations and waste disposal practices on
regional groundwater. The objectives of the hydrogeologic investigation
program of the RI/FS are to:

(a)

(b)
(c)

(d)

(e)

(f)

Determine if subsurface water-bearing zones below the FMPC contain
above background concentrations of chemical or radiological
constituents; .

Determine the concentrations and sources of these constituents;

Determine the rate and direction of groundwater flow and const1tuent
movement within each separate hydrogeolog1c unit;

Determine the effects of groundwater pumping and resulting

recharge/discharge relat1onsh1ps on groundwater f]ow and contaminant
transport, :

Define areas of subsurface migration and groundwater discharge for
identified constituents; and .

Determine the nature and extent (both vertically and horizontally) of
identified above background constituents.

Pit 4 is currently undergoing Interim RCRA Closure. This Interim Closure will
be completed in the spring of 1989. Assessment monitoring will be continued
until the Final Remediation of the waste pits under CERCLA. RCRA regulations
will be considered as Applicable or Relevant and Appropriate Requirements
(ARARS) for the remediation of Pit 4 under CERCLA. A RI/FS Report evaluating
remediation alternatives for the waste pits is tentatively scheduled to be
delivered to U.S. EPA in the third quarter of 1990. The USEPA is tentatively
scheduled to issue a Record of Decision (ROD) selecting the remedial
alternatives for the waste storage operable unit in the second quarter of

1991.

Within 90 days of the issuance of the ROD by USEPA, plans for Post-

Closure monitoring will be submitted to EPA, as specified in the Pit 4 RCRA
Closure Plan. :2;2
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4.2 Rationale for Monitoring Well Locations and Depths

After March 1989, the Assessment program will consist of a quarterly sampling
program for 43 wells selected from the RI/FS wells for continuation of the
RCRA Assessment program, following completion of the fourth round of RI/FS
sampling. Sixteen of the selected wells are 1000 series (till wells) and 27
are sand and gravel wells (2000, 3000 and 4000 series). This program includes
two background till wells, outside the waste storage area, and 4 upgradient
sand and gravel wells outside the waste storage area. The wells selected for
continuation of the Assessment program are listed in Table 2. Fiqures 8

through 11 show the locations of these wells.

Due to the similar types of materials placed into the 6 waste pits, it is
technically impossible to trace constituents to a single pit. Table 3 shows a
summary of constituents of all waste pits. This Table demonstrates the
similarities of materials found in all pits. No unique indicator constituent
to monitor contamination coming from Pit 4 could be identified by examining
data from the CIS characterization of the pits.

Since none of the RCRA regulated constituents found in the waste storage area
groundwater can be traced specifically to Pit 4, rather than other adjacent
waste pits, the RCRA monitoring system wells be placed downgradient from the
entire waste storage area. To design a monitoring system specific to Pit 4,
sand and gravel wells upgradient to Pit 4 would have to be placed downgradient
from Pit 3 in order to isolate constituents coming from Pit 4. This
upgradient well would not representative of background conditions. Likewise,
since a groundwater mound in the till is located just south of Pit 4,
upgradient till wells for Pit 4 would have to be placed on this mound, which
is located in the waste storage area, and would not represent background
conditions. The proposed RCRA Assessment monitoring system will be located
downgradient from the entire waste storage area. \Upgradient wells will be
located outside of the waste storage area, and will be representative of
background conditions. This approach is also justified since all 6 pits will
be remediated under CERCLA, and closure options for all pits are being
evaluated under a single Feasibility Study document.

To have the same Pleistocene geology as the pit area, background till wells
need to be located either in the pit area, or north of the pit area, or in the
production area or east of the production area. Wells in either the
production area or waste storage area would not represent background
conditions. Wells 1024 and 1052 were selected as the most representative
R1/FS background wells for the glacial till. These wells are located 500 feet
north and 1400 feet northeast of the pit area, respectively.

The 14 downgradient till wells (1000 series) ring the waste storage area, and
are located downgradient from the groundwater mound shown in Figure 3. Wells
1079, 1080, 1027 1081, 1082 and 1038 are located north of the pit area.
Wells 1038 1027, 1030, 1083 and 1074 are located east of the waste pits, Wells
1031, 1072, 1074 and 1030 are located south of the pit area. Wells 1011,
1079, 1028, 1040, 1025 and 1031 are located west of the waste storage area.
Most of these wells are located within 20 feet of the edge of the waste pits.

23
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PARAMETERS

Cobalt
Beryllium

Zinc

Vanadium
Nickel

Copper
Magnesium
Calcium
Aluminum
Barium
Chromium

Lead

Silver

Iron

Fluoride
Nitrate
Chloride
Sulfate

pH
Conductivity
TOC :

70X
Tetrachloroethene
Methylene chloride
Dichloroethane
Acetone
Trichloroethene
Toluene _
Total Uranium
Uranium-234
Uranium-235
Uranium-238
Thorium-228
Thorium-230
Technetium-99

TABLE 2

Selected RI/FS Wells and Site Specific
Parameters for the RCRA Assessment Program

UPGRADIENT TILL WELLS

1024
1052

DOWNGRADIENT TILL WELLS

1027
1080
1079
1004
1074
1031
1028
1072
1030
1038
1081
1083
1082
1025

UPGRADIENT SAND & GRAVEL

2066,/3066
2043/3043

DOWNGRADIENT SAND & GRAVEL

3001/4001
2084/3084

2021
2019/3019
2027
2010/3010/4010
2013/3013/4013
2051/3051
2055/3055
3008/4008

3024

2084/3084
2037/3037
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The upgradient sand and gravel wells are wells 2066/3066 - and 2043/3043,
located respectively 2300 feet northwest and 1500 feet west of the waste
storage area. These wells are all hydraulically upgradient from the waste
storage area. :

The 23 downgradient sand and gravel wells are all located under the east edge
or east or northeast of the waste storage area. Well 2084/3084 is in the east
portion of the waste storage area. Wells 300174001, 2021, 2019/3019, and 2027 -
are located immediately adjacent to the waste storage area, usually within 20
feet of the pits. Wells 2037/3037 are located approximately 500 and 700 feet
east and slightly north of the pit area respectively. Well 3024 is located
approximately 600 feet north of the waste storage area. Well 3008/4008 is
located approximately 800 feet southeast of the waste storage area, and well
2010/3010/4010 is located about 800 feet east (downgradient) of the waste
storage area. Well 2055/3055 is located approximately 1600 feet east of the
waste storage area. Wells 2013/3013/4013 and 2064/3064 are located
approximately 3000 feet east of the waste storage area.

Fiqure 12 shows a cross section of the generalized monitoring well depths and
“screen locations. The 1000 series wells (till) monitor the till aquifer,
which is just below the surface ranging from 30 to 40 feet in depth. These
wells are screened at.the interval where perched water is encountered in the
till, which can be quite variable, generally anywhere from 17 to 35 feet
below the surface. The screened interval of these wells is 2 feet. The till
wells are appropriate to study migration of constituents from the waste pits
into the till horizon, and study any vertical migration through the till down
into the sand and gravel aquifer. Table 4 lists monitoring well depths,
casing materials and screened elevations of FMPC wells selected for the RCRA
Assessment program.

The 2000 series wells (upper sand and gravel) are screened at the top the
water table in the sand and gravel aquifer, using 15 feet of screen installed
so that five feet of the screen is above the water table and ten feet below.
This will allow for a seasonal variation in the elevation of the top of the
water table, allowing a minimum of 10 feet of water contacting the well
screen. These wells are screened at depths below the surface generally
ranglng from 62 to 103 feet, depending on ground surface elevations. The 2000
series wells are appropr1ate for monitoring light organics or other pollutants
as they first reach the water table.

The 3000 series wells (lower part of the upper sand and grave]) are screened
just above the clay layer referred to as the blue clay. In the event that
the blue clay was not encountered, the well was screened just above the depth
at which the blue clay is generally encountered under the production area.
The screened interval of the 3000 series wells is 10 feet. The depth of the
screened interval generally varies between 117 and 146 feet below the surface,
depending on the surface elevation.: The 3000 series wells are appropriate for
monitoring for heavy metals such as uranium. Rounds 1 and 2 RI/FS mon1tor1ng
data confirm that uranium concentrations are higher in the 3000 series sand
and gravel wells than in the 2000 series wells near the pit area.

The 4000 series wells (lower sand and gravel) are generally screened so that
the bottom of the screen is 10 feet from the bedrock floor of the buried

30



Well Serles

o o
e 23 3
Ground s . 0 T
Surface —
T ~H = Perched Water -
30'- 50° =
= —
¢ - Water Table 5.-"‘:::
15'{~ - 3
Upper Portion ——
Up"‘nd i —
Sand and | L o e - — —
125' - 150°
Blue Clay
Lower
Sand and
Gravd
Aquifer
200 - 250°

Figure 12 RI/FS General Monitoring Well Depths and Screen Locations 3 1




TABLE 4 J18

RCRA PROGRAM ASSESSMENT WELLS
DEPTHS, CASING AND SCREENS

Well Number Depth (ft) Casing Dia. (in) Screen Elev.(MSL) Length (ft.)
554.-556

1052 28.9 STS - 4. 2

1024 27 STS 4 553-551 2

1027 31 STS 4 554-552 2

1080 30.9 STS 4 553-551 2

1079 31 STS 4 554-552 2

1028 29 STS 4 560-558 2

1004 31 STS 4 550-548 2

1031 26 STS ) 552-550 2

1072 31 STS 4 547-545 2

1074 23.5 STS 4 557-555 2

1030 30 STS 4 - 548-546 2

1038 28.5 STS 4 556-554 2

1081 33 STS 4 559-557 2

1083 21.5 STS 4 563-561 2

1082 23 STS 4 562-560 2

1025 21 STS 4 562-560 2

‘ ' Bottom Elevation

Pit 1 560

Pit 2 : 570

Pit 3 - 548

Pit 4 560

Pit S 558

Pit 6 560

2066 62.4 STS 4 531-516 15
2043 66.8 STS 4 527-512 15
2084 76 STS 4 522-507 15
2019 14 PVC 4 514-509 5
2027 76 STS 4 522-507 15
2021 74 PVC 4 515-510 5

2037 82.5 STS 4 521-506 15
2010 75.5 STS 4 522-507 15
2055 Not Comp. STS 4q - 15
2013 78 PVC 4 516-511 5

2051 102.4 STS 4 520-505 15
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Table 4 (cont.)

RCRA PROGRAM ASSESSMENT WELLS
DEPTHS, CASING AND SCREENS

Well Number Depth (ft) Casing Dia. (in) Screen Elev.(MSL) Length (ft.)

3066 - 137.4 STS 4 451-44] 10
3043 120 STS 4 470-460 10
3084 102.4 STS 4 491-481 10
3019 124 PVC 4 465-460 5
3024 110 STS 4 480-470 10
3037 135.5 STS 4 463-453 10
3001 130 ST 8 510-490 20
3008 116 ST 4 464-459 5
3010 130 GVST 6 480-460 20
3055 120.8 STS 4 476-466 10
3013 117 PVC 4 482-472 10
3051 145.9 STS 4 - 471-461 10
4001 180 ST 4 - 410-405 ‘ 5
4008 180 ST 4 400-395 5
4010 Not Comp. STS 4 10
4013 Not Comp. STS 4

"~ STS Stainless Steel
PVC Polyvinyl Chloride
ST  Steel

GVST Galvanized Steel

33
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valley aquifer. The screened interval of the 4000 series wells is also
_ generally 10 feet. The depth of the screened interval generally ranges from
160 to 200 feet depending on surface elevation and depth of the bedrock
surface. The 4000 series wells will confirm if the blue clay layer is acting
as an aquitard. Results to date show no contaminants in these wells. The
purpose of these 4000 series wells is to confirm the absence of contaminants
below the blue clay. Therefore, there are currently no 4000 series wells
upgradient of the pit area. An extensive study of the aquifer will not be
made at the 4000 level unless analytical results in these wells or groundwater

modelling results suggest that contamination has reached the 4000 series
wells.

4.3 Rationale for Selection of Site Specific Parameters

Assessment Program wells will be sampled quarterly beginning in May 1989 for
selected site specific parameters. The wells will not be monitored for all
Appendix IX constituents. Full Appendix IX monitoring is not technically
justified, since the waste pits have previously been characterized in the CIS
study and the groundwater in the waste storage area by the RI/FS. The pits
were analyzed for Appendix IX constituents in the CIS study, and groundwater
in the waste storage area has been analyzed in the RI/FS program for the
extended HSL list parameters, as described in section 3.4. Site specific
parameters were selected after reviewing the results of the CIS study, and
previous RCRA and RI/FS groundwater monitoring data (see Appendices B and C).
These parameters are: uranium (total and isotopic), thorium-230, technetium-
99, aluminum, calcium, iron, magnesium, fluoride, barium, chromium, copper,
lead, nickel, vanadium, zinc, beryllium, cobalt, silver, tetrachloroethene,
methylene chloride, dichloroethane, acetone, trichloroethene and toluene.
These parameters are also listed in Jable 2. These parameters were either
found in significant amounts in Waste Pit 4, or above detection limits in
groundwater in the waste storage area, or both. HSL semi-volatile compounds,
PCBs, pesticides and dioxins are not included in the list of site specific
parameters, since they were not detected in waste storage area groundwater in
the RI/FS monitoring program.

4.3 RI/FS Well Installation Methods and Materials

At this time, no additional well installation is planned for the Assessment
Program; existing monitoring wells will be used. A1l monitoring wells
previously installed as part of the RI/FS program were drilled using cable
tool equipment using a casing-advance drilling methods. The casing advance
method maintained an open borehole without the use of drilling muds and
provided a barrier against the downward migration of contaminants from
shallower aquifers. The backs of the drill rigs, tools, casing and well
screens for each well were cleaned and decontaminated before moving to a new
drilling location or well completion. Once the borehole reached the desired
depth, the well was constructed according to the schematic drawings shown in
Figures 13 and 14. The well casing and screens are 4 inch diameter 316
stainless steel. The screened area was backfilled with a sand pack, the
casing above the screen was grouted. The monitoring wells were developed by
pumping and flushing. A protective steel cover with a locked, hinged cover
embedded in a cement grout cap was provided for each well riser. See Appendix
D for details of RI/FS well installation and materials.
34
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4.4 Sam )| jon Method

These sampling methods were used in collection of groundwater samples for the
RI/FS program, and will continue to be used in the Assessment Program. Three
well volumes are evacuated from each well before sampling. Only stainless
steel or teflon pumps and bailers are used to evacuate the wells and collect
water samples. After the well is evacuated, the water samples are collected
in order of stability and volatility. Samples for VOCs, pH, specific
conductivity, temperature and dissolved oxygen are collected first. All
samples are analyzed in the field for pH, temperature, conductivity and
dissolved oxygen. Samples are collected using positive displacement gas
displacement pumps or bailers. Plastic sheeting is spread to cover the ground
near the well head as samples are taken. All pumps and sampling equipment is
cleaned between sampling different wells using non-phosphate detergents, tap
water rinses, dilute acid, alcohol and distilled water rinses as appropriate
for various analytical parameters. After samples are collected, they are
sealed, chain-of-custody papers, field collection reports, sample collection
logs and lab analyses request forms are filled out, and samples are placed in
a cooler at 4 °C. Sample collection methods are detailed in Appendix E.

4.5 Analytical Methods

These analytical methods were used in analysis of groundwater samples for the
RI/FS program, and will continue to be used in the Assessment Program. When
samples are received in the analytical laboratory, the bottles received are
checked against chain of custody papers and sample holding times. The
laboratory provides each sample with a unique sample number and Togs the
sample into the 1laboratory. Samples are placed in appropriate storage
conditions after a radiological screening to evaluate radiological hazard
associated with the sample. Samples are then analyzed by the laboratory
following the procedures and QA/QC objectives listed in Appendix B. The
chemical and radiological parameters analyzed in the assessment program are
listed in Table 2. ‘

4.6 Modeling and Additional Hydrologic Studies

A three dimensional flow and solute transport model, Swift IIl is being
developed as part of the RI/FS program. The flow model has been verified.
against known analytical and numerical models, and has also been calibrated
using field water level data. Sensitivity analyses of the flow model have
also been conducted. The solute transport portion of the model is still
undergoing development. Geochemical modeling will also be performed to aid in
understanding of any potential chemical reactions in groundwater. As part of
the -geochemical modeling program, sorption determinations will be made
experimentally, leaching tests performed and soil mineralogy studied. This
groundwater model will be used primarily in the Risk Assessment for the
Remedial Investigation and evaluation of remedial alternatives in the
Feasibility Study. If need arises, however, this model can be used in
evaluating groundwater and constituent flow for the RCRA monitoring program.

As part of the RI/FS, slug testing has been performed on till wells 1008,
1012, 1016, 1018, 1025, 1031, 1034, 1035, 1041, 1046, 1048, 1065 and 1079 to
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aid in estimating hydrologic properties of the till unit (1000 series). Wells
1079 and 1031 are included in the RCRA assessment monitoring program.
Falling head field permeability tests were used for slug testing. In this
procedure, a known volume of water is added to the well and a number of
depth-time measurements are taken, wuntil the water level returns to
equilibrium conditions (or enough measurements to define a straight line on
semi-log plot of head vs. time). FMPC fire hydrant water was used for this
purpose. The only solid materials allowed to contact the well water were
stainless steel and teflon. The first water level measurement was made 10 to
15 ‘seconds after the slug was added. Slug tests are generally a reliable
field method of determining permeability or transmissivity near the screened
zone of the well in units of low hydraulic conductivity (10-4 to 10-7 cm/sec),
such as the 1000 series wells. The hydraulic conductivity of well 1079 was
1.8x10-5 cm/sec (19 ft/yr). The hydraulic conductivity of well 1031 is not
included, since the screened interval of this well was only partially
saturated, and would not represent the saturated hydraulic conductivity of the
till in the vicinity of this well. )

4.7 Procedures'for Data Interpretation

Existing RI/FS data for Assessment Program wells and site specific parameters
will be analyzed, as well future data collected in the continuing Assessment
Program. Background (upgradient) levels (means) will be established for all
site specific parameters, and data from downgradient data will be compared to
these upgradient levels. Data will be compiled in tabular format, and mapped
and plotted as appropriate. If this approach provides no clear determination
of the rate of migration or extent of release, statistical comparisons of
upgradient concentrations and downgradient concentrations will be made using
appropriate statistical techniques.

5.0 Schedule

Beginning in May 1989 these wells will be sampled quarterly for the site
specific parameters listed in Table 2. This sampling will be conducted in
May, August, November, and February of each year. This schedule of sampling
will continue until Final Remediation of the pits, anticipated to begin in
1992 or early 1993. After the ROD for remediation of the pits is issued by
EPA (tentatively scheduled in the second quarter of 1991), a post-closure
groundwater monitoring plan will be developed within 90 days.
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D.1 DRILLING PROCEDURES 918
Soil borings are made to determine the nature, arrangement,
thickness and extent of the soil strata. The depth of borings,
frequency, and the type of testing and sampling required are
dependent upon the purpose of the subsurface investigation.

Borehole advancement for monitoring wells will be performed using
cable tool drilling techniques. The use of mud rotary or con-
tinuous flight hollow stem augers is prohibited for monitoring
wells. A soil auger drilling rig will be used to collect undis-
turbed soil samples in clay layers that may be found in the till.
With the cable tool techniques, the hammer is used to dislodge the
soils and mix them with potable water for recovery and removal from
the hole. Cable tool borehole drilling will be performed in
accdordance with Section 2.2.5, Percussion Drilling Borehole
Advancement, IT Manual of Practice, Subsurface Investigations.

Comments from the IT Manual of Practice, Subsurface Investigations
pertinent to the cable tool drilling technique follow:

. When advancing the boring using cable tool drilling
techniques, a temporary steel casing will be drilled, driven,
or pushed as the borehole is advanced. The temporary casing
will be nominal ten-inch diameter to allow for construction
of the monitoring well. Cuttings will be removed from the
borehole using a sand pump or dart valve bailer.

. During the process of drilling monitoring wells, disturbed
soil samples will be collected. Disturbed samples will be
collected with a split-barrel or split-spoon sampler in
accordance with ASTM D1586.

. Relatively undisturbed soil samples will be collected with
thin-walled tubes or Shelby tubes in accordance with ASTM
D1587. These samples will be collected with a soil auger
drill rig. The soil auger drill rig will only be used for
borings to collect samples for geochemical and geotechnical
purposes. Undisturbed samples are not being collected from
borings for monitoring wells because the heavy blows from
cable tool (percussion) drilling will result in significant
densification of cohesionless soils and remolding of cohesive
soils, which will adversely affect sampling and testing
operations.

. Drilling operations shall be performed in such a manner to
minimize the introduction of contaminants into the subsurface
soil and ground water. Accordingly, only clear, potable
water will be used as a drilling fluid and only as a last
resort. Water samples will be collected from the on-site
source and each water tank hose and analyzed for the full
list of organic, inorganic, and radiological parameters. If
possible, all drilling operations will be performed dry
without the use of water. ’ 98



518

The source(s) of any water to be used in drilling, grouting,
and well and/or piezometer installation must be approved
prior to field operations. Water used in aid of drilling
will be analyzed and results reviewed prior to introduction
into the borehole.

Field Activity Daily Logs (Figure D-1) will be completed
daily to indicate drilling and sampling activities- such as-

- footage drilled, materials used, etc. Boring logs (Figure

D-2) will be generated to document subsurface conditions.

. The abandonment of borings and wells will be approved by the
project director prior to any <casing removal or
sealing/backfilling. Once approved, these borings and/or
wells shall be sealed by grouting from the bottom of the
boring or well to ground surface. This shall be done by
placing a grout pipe to the bottom of the boring or well and
pumping grout through this until undiluted grout flows from
the boring or well at ground surface. The grout shall
consist of Volclay grout mixed .properly with the recommended
activator. After the grout has set (about 72 hours), the

contractor shall check the abandoned site for grout
settlement.
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VISITORS ON SITE:

CHANGES FROM PLANS AND SPECIFICATIONS, AND

OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

WEATHER CONDITIONS: - IMPORTANT TELEPHONE CALLS:
PERSONNEL ON SITE N
SUPERVISOR: DATE:

FIGURE D-1
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Any depression in the grout shall then be filled with
additional grout. Methods other than those set forth herein
may be implemented as dictated by appropriate state and/or
local agencies. '

. The use of dug sumps is not allowed. The use of drums or a
plastic-lined, above-ground holding structure is required for
cuttings and water removed from the borehole.

. No dyes, tracers, or other substances shall be used or
otherwise introduced into borings, wells, piezometers, grout,
backfill, ground water, or surface water unless specifically
required by the contract.

. Drilling equipment that enters a boring will be cleaned using
a high-pressure, hot-water sprayer between borings to prevent
cross-contamination.

. - Each operating drill rig shall have a geologist assigned to
it who will be responsible for logging the samples, preparing
the boring 1logs (Figure D-2) and well sketches, and
installing the well. No geologist will be responsible for
more than one operating rig per project site or installation

involving soil sampling, rock coring, or monitoring well
installation functions.

. Soils will be sampled continuously to the base of the till,
then at five-foot intervals or at every lithologic change
thereafter. These samples are to be obtained with a driven
split-spoon or pushed thin-wall Shelby tube sampler or both
in each boring. A sufficient number of continuous cores will

.be completed to adequately characterize the geology of the
site.

The contractor shall be responsible for securing any and all boring
or well drilling permits required by state or local authorities and
for complying with any and all state or local regulations with
regard to the submission of well logs, samples, etc.

The contractor shall also be responsible for complying with any

and all regulations (to include placement) for drilling safety and
underground utility detection.
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VISUAL CLASSIFICATION OF SOILS
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ENGINEER/CEOLOGISTY. ’ Oepth Oute/Timw OATE COMPLETED:

DRILLING METHOOS: 208 ¢
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D.2 MO R DES INSTALLATIO 018
To provide proper quality control of monitoring well design and
installation, the following standard operating procedures have been
set forth, along with the applicable forms, to successfuily -
complete a field drilling investigation that obtains hydrogeo-
logicai and future water quality information.

All field measurements and comments will be recorded on the
appropriate forms (Figures D-3 through D-7). Per data reporting
format and protocols, all lines on the forms will be completed.
The letter designation "NA"™ for not applicable or "NK" for not
known will be used in all blank spaces. Also acceptable is a neat
and precisely drawn arrow through applicable spaces from an "NA"
or "NK." If some steps or procedures were not performed as
described, the reason must be stated as completely as possible on
the appropriate form or submitted as an attachment thereto.

All monitoring wells/piezometers will use the following design and
materials:

. Well casing will be four-inch inside diameter, 316 stainless
steel with flush-thread joints for monitoring wells.

. Five, ten, and fifteen foot sections of commercial 0.0l1-inch-
slot stainless steel screens will be used (minimum three
square inches open area per foot of screen).

. Screen gravel pack material will be a well-sorted medium or
coarse quartz sand. A representative sample will be retained
for documentation.

. Sodium bentonite pellets and Volclay grout will be used in
the backfill for 1000- and 2000-series wells. Only Volclay
grout will be used in 3000- and 4000-series wells. Samples
of all grouts will be retained for documentation.

. Wells (1000 and 2000 series) will be backfilled with a sand
: pack to a height of two to four feet above the screen, then
a five foot bentonite pellet plug will be placed on top of
the sand pack and, finally, grout to the surface. The 3000-

and 4000-series wells will be
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FERNALD | ge 29 of 70
RI/FS
PIEZOMETER INSTALLATION SHEET
PROJECT NAME PIELD ENG./GR0. - DATE
PRCJECT NC. CHECXED BY DATE
SORING NO. ~
PIEZOMETER NO. DATE OF INSTALLATION
BOREHOLE DRILLING _
ORILLING METHOD TYPE (F N7 __
DRILLING FLUID (S) USED: CASING SI2E (8} USED:
FLUID FROM 0 SiZE FRCM ™
FLUIO FROM 10 $12¢ FROM o
PIE2OMETER DESCRIPTION
TYPE RISER PIPE MATERIAL
DIAMETER OF PERFORATED SECTION RISER P\PE DIAMETERS:
PERFORATION TYPE: 0.0. 1D
scots[J  worEs [J  screEn [ | LENGTH OF PIPE SECTIONS
AVERAGE SIZE OF PERFCRATIONS JOINING METHOD
TOTAL PERFORATED AREA

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTNM
PROTECTIVE PIPE O O.

OTHER PROTECTION

DISTANCE ABOVE /BELOW ELEVATION
ITEM GROUND SURFACE () ( )

TOP OF RISER P'PE
GROUND SURFACE .0
BOTTOM OF PROTECTIVE PIPE

BOREMOLE FILL MATERIALS: :
GROUT /SLURRY TOP 80TTONM TCcP BOTTOM
BENTONITE ToP B80T TOM ToP BOTTOM |
SAND - ) TOP B80TTCM TOP 8oTTO™
GRAVEL ToP BOTTOM ) 80T TOM
PERFORATES SECTION ) 80T TOM ToP BOTTOM

PIEZOMETER TiP
8OTTOM OF BORE~OLE
GWL AFTER INSTALLATION

was THE PIEZCMETER FLUSNED AFTER INSTALLATION? vtsD noD
WAS A SENSITIVITY TEST PERFORMED CN THE PIEIOMETER? vssD NoD
REMARKS

FIGURE D-3
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PROJET NAME

R1/P7S Rev.: I

FERNALD 57 goater  3/1/88

Vol. V Sect. 5.0
RI/FS Page 30 of 70

PIEZOMETER SENSITIVITY TEST

TESTED BY DATE

PROJECT NO.

BORING NO. _
PIEZOMETER NO.
TEST TRIAL NO.
GWL BELOW TOP OF PIPE PRIOR TO TEST
TIME READING TAKEN

{M-scope, 0.01 foot accuracy

THE PIEZOMETER WAS FILLED WITH WATER. THE FOLLOWING DATA SHOW THE
DROP OF WATER FROM THE TOP OF THE PIPE AS TIME ELAPSED.

ELAPSED TIME (MINUTES)

DROP OF WATER (FEET)

BASED ON THE ABOVE DATA, IT IS CONCLUDED THAT THE PIEZOMETER IS:.
—  _ _FUNCTIONING PROPERLY
— _ NOTFUNCTIONING PROPERLY FIGURE D-4
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918

backfilled with a sandpack to a height of five feet above
the screen and then grouted to the surface. The grout will
consist of a slurry of American Colloid Company Volclay
grout. A sample of the backfill material will be collected
for analysis to identify the presence of contaminants of

interest. .

. Annular space grout seals will be composed of a Volclay grout
mixed with potable water and activator as per manufacturer's
instructions. '

. All grout material will be placed using pumps and tremie line
methods. :

. A five-foot length (minimum thickness 1/4 inch) of ten-inch

inside diameter black iron pipe will be used as a protective
casing. Each protective casing will be fitted with a hinged
cap, hasp, and lock. A drain hole will be drilled in the
oversleeve one foot above the land surface.

. A mixture of approximately 1:2 cement:sand and approved water
will be placed between the well riser and the outer
protective casing to a height just below the drain hole
mentioned above. This design will allow. water which enters
the annulus to drain.

. The top of the inside casing will be finished with a vented
stainless steel cap or an airtight cap and a vent hole not
more than six inches from the top of the casing.

. All wells and piezometers will be identified with a number
welded into the 1id of the protective casing. All protective
casings will be painted high-visibility orange.

. A measuring point notch will be filed on the inner casing of
each well and will be identified on the notes and well
sketches.

. All disturbed drilling areas will be regraded and restored

to near original conditions upon completion.

A one-quart or one-liter representative sample of each type of
proposed granular backfill shall be submitted by the contractor
for approval prior to use. Each sample shall be described in terms
of lithology, grain size distribution, and source (both company
from whom purchased and pit or quarry of origin). This
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material shall be clean, inert, and siliceous. Typicall}?lggaded
sand meeting the requirements of ASTM C-33 for fine aggregate
(concrete sand) is sufficient.

lA sketch of any well installation (see Figures D-8 and D-9)
including piezometers, shall be recorded and shall show (by depth
from surface grade) the bottom of the boring, screen location,
granular backfill, seals, grout, cave-in, centralizers, if used,
and height of riser above ground surface. The actual composition
of the grout, sealé, and granular backfill shal; also be recorded. |
Also indicated shall be the screen, slot size (in inches), and slot
configurationﬂ Any use of polyvinylchloride (PVC) solvents, glues,
or cleaners is prohibited.

Well sketches shall also include details of the protective casing.

Protective casing shall be installed around all monitoring wells.
Exceptions will be on a case-by-case basis, as determined.
Minimum elements in the protection design include:

. A five-foot minimum length of black 10-inch-diameter iron
pipe or galvanized pipe extending approximately 2.5 feet
above the ground surface and set in Volclay grout and
concrete apron.

. A locking cover and lock shall be provided and secured
- to the top of each protective casing.

. The location identification shall be labeled on the well

protector in two places using two methods: (1) painted

on the inside of the cover with enamel type paint; and
(2) welded into the top of the locking cover. Location
identification shall conform with format and shall be
designated by the site manager.

~

. The cover must keep precipitation out of the protective
casing and shall be secured to that casing with a
padlock.

. All padlocks at a given site shall be able to be opened
by the same key.

. Protective casings are to be painted high-visibility
orange.
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i SETTING = TOP OF SANDPACK TO $ FEET ABOVE
SANDPACK
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FIGURE D-8

SUMMARY OF SPECIFICATIONS FOR WELL COMPLETION

100—- AND 200- SERIES WELLS
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FIGURE D-9

SUMMARY OF SPECIFICATIONS FOR WELL COMPLETION
_ 300— AND 400- SERIES WELLS
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018

. Three-inch diameter steel posts, each radially located
four feet around each well, placed two feet below ground
surface, concreted in place (optional), and having four
feet minimum above ground surface. :

Oonce the boring has been advanced to the desired depth, the
well/piezometer will be constructed by the following procedure:

. Place the desired length of screen and casing inside the
temporary casing.

. Place the sand pack in the annular space between the
screen/casing and temporary casing.

. Withdraw the temporary casing slowly while placing sand
pack material.

. After placing the sand pack to a level of at least two
feet but not more than four feet above the screen, a
five-foot-thick bentonite pellet layer (only for 100-
and 200-series wells) is placed on top of the sand pack
as the temporary casing continues to be withdrawn slowly.
Periodic measurements will be made to check the uniform
placement of the sand pack.

. The remaining annular space will be filled to the surface
using Volclay grout.

. The temporary casing will be removed gradually as the
backfill materials are placed in such a manner that the
bottom of the temporary ca51ng is kept below the top of
the backf111 material.

. The protective casing will be installed and concreted in
place.
. A three-foot by three-foot by four-inch concrete apron

will be installed around the protective casing.

D.3 "MONITORING WELL DEVEIOPMENT

The following procedure is presented for the proper development of
monitoring wells and piezometers for ground water sampling
purposes.

All field measurements and comments *willA be recorded on the
appropriate data reporting form (Figure D-10). All lines on the .
form will be completed. The letter designation "NA" for not
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applicable or "NK" for not known will be used in all blank spaces.
Also acceptable is a neat and precisely drawn arrow through applicable
spaces from an "NA" or "NK."™ 1If some steps or procedures are not
performed as described, the reason must be stated as completely as
possible on‘the appropriate form or submitted as an attachment.

Monitoring well development will be performed as soon as possible
~after well installation, but no sooner than 48 hours after grouting
is completed.

Well development equipment may include, but is not 1limited to,
bailers, surge blocks, pumps, and hoses. Equipment and materials used
for well development will be properly decontaminated the same way as
drilling equipment, before and between each use. Decontamination will
normally be high-pressure hot-water washing (steam cleaning) of
equipment used to develop the well. However, if, during well
development, the equipment becomes visibly contaminated,
decontamination will be a high-pressure/hot-water'wash; methanol wash
followed by two separate deionized water rinses. In the case of
visible inorganic contaminants (visibly contaminated with
soil/sediment) decontamination will be high-pressure/ hot-water wash,
dilute-hydrochloric-acid wash followed by two separate deionized water
rinses. The internal mechanisms of pumps will be flushed using either
dilute solutions of methanol and deionized water or dilute
hydrochloric acid and deionized water when contaminants are visible.
Development shall be continued with a sump and/or bottom discharge
bailer, possibly supplemented with a surge block, until the well water
is clear and sediment within the well is removed to the fullest extent
practical. The natural hydraulic conductivity of the formation should
have been restored and foreign sediment removed to provide turbid-free
ground water samples. If the well continues to yieid turbid ground
water samples, the "Decision Chart for Turbid Ground-Water Samples"
procedure described in the TEGD will be followed in an attempt to
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turbidity-free water. The recommended acceptance/

rejection value of five nephelometric turbidity units (NTU) is
based on the need to minimize biochemical activity and possible
interferences with ground water sample quality. As a minimum:

For those wells where the boring was made without the
use of drilling fluid water, remove five .times the
standing water volume in the well (well screen and casing
plus saturated annulus). Should recharge be so slow that
five volumes could not be removed in one day or the water
remains discolored or contains greater than one percent
particulates after this five volume removal, the
hydrogeology task 1leader will direct an alternate:
procedure based on the judgment of the field geologist.

For those wells where the boring was made or enlarged
with the use of drilling fluid (water), remove five times
the measured amount of total fluids lost while drilling
plus five times the standing water volume as above. The
same procedure also applies here as above for cases of
slow recharge, discolored, or particulate-laden water.

No water will be added to the well to assist development
without prior approval. No dispersing agents, acids, or
disinfectants will be used.

During development, an effort will be made to remove the
standing water from points near the bottom of the well
screen as well as from the top of the water column.

If problems are encountered during development, the task
leader will be promptly notified by telephone.

The volume of water collected for analysis will depend
on the analytical needs of the project.

_The following data will be recorded on the Monitoring Well
Development form (Figure D-16) as part of development:

Well designation (location ID):
Date(s) of well installation;
Date(s) and time of well development:.

Static water level before and after development;
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Quantity of watér removed and time of removal;

Depth of open hole inside the well before and after
development;

Physical character of the removed water, to include
changes during development of turbidity, color, and odor:;

Physical character of removed sediments, to include
lithology and grain size;

Type and size/capacity of pump and/or bailer used;
Description of surge techniques, if used; and

Field characteristics of water removed including pH,
specific conductance, temperature, and dissolved oxygen.
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E.1 GRO W SAMPLIN CHN
The primary consideration in ground water sampling is to obtain a
representative sample of the ground water body. To safeguard
against collecting nonrepresentative stagnant water from a well or -
piezometer, the following guidelines and techniques should be
observed during sample withdrawal:

. As a general rule, all monitoring wells will be pumped or
bailed prior to collecting a sample. Evacuation of at least
three well volumes of water is recommended for a
representative sample.

. For wells that can be pumped or bailed dry, the well will be
. evacuated and allowed to recover prior to sample withdrawal.

" If the recovery rate is fairly rapid and if time allows,
evacuation of more than one volume of water is recommended.

. As soon as the well recovers, samples will be collected in
accordance with the stability and volatility of the
parameters to be tested and the Water Quality Field
Collection Report (Figure E-1) will be completed.  For
instance, samples for HSL volatile organic compounds, pH,
specific conductance, and temperature will be collected
first. Parameters which are not sensitive to pH or
volatilization should be drawn last.

. For wells that cannot be pumped or bailed dry, at least three
well volumes of water will be removed before collecting
samples. :

.o Care will be taken to avoid excessive pumping of a monitoring

well. Excessive pumping can lead to an increase or decrease
in the concentrations of a contaminant at the sampling point
of interest.

. A stainless steel submersible pump will be used to purge the
monitoring wells prior to sample collection. A water-level
measurement will be initially taken to determine the depth
to ground water in the casing. The submersible pump will be
lowered to a depth of five to ten feet below the water level,
always above the well screen. The well will be initially
purged from this depth so that fresh water from the screened
interval will move upward through the casing and completely
flush the well. The pumping rate will be 1less than
20 gallons per minute (gpm) and will continue until field pH,

temperature, and specific conductance readings have
stabilized.

~

. The purge pump and lines will be decontaminated between wells
' using procedures as specified below.

. If drawdown is significant, the submersible pump will be
lowered during purging to keep the pump five to ten feet
below the water level in the casing and the pumping rate will
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Once the well has been purged and allowed to recharge and
stabilize, samples will be collected using a positive gas

displacement stainless steel and/or Teflon bladder pump or
Teflon bailer.

' During sampling, the pump will be operated continuously and
the flow rate reduced to one liter/minute for the collection
of volatile organic compound samples.
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When the pump and lineé are removed from a well, they will
be placed on plastxc sheeting to avoid contact with the
ground.

Prior to reuse, the pump and lines will be drained and the
outside surfaces will be decontaminated with a water wash and
deionized water rinse. The internal surfaces will be
decontaminated by pumping deionized water through the pump
system. Purging of the next monitoring well will further
reduce the possibility of cross contamination. Should the
equipment become visibly contaminated, it will  Dbe
disassembled and cleaned by the following procedures:

- In the case of inorganic contaminants, the equipment
will first be washed with a nonphosphate detergent and
then. rinsed with dilute (0.1 N) hydrochloric acid
followed by two separate deionized water rinses.

- In the case of organic contaminants, the equipment will
first be washed with a nonphosphate detergent and then
rinsed with tap water, methanol, and two separate
deionized water rinses.

- As described above, the equipment shall be thoroughly
rinsed with two deionized water rinses to remove traces
of hydrochloric acid, detergent, and methanol (acetone
may be substituted for methanol if volatlle organic
compounds are not being determined).

- Sampling equipment will not be placed directly on the
ground or on other contaminated surfaces prior to
insertion into the well, but will be placed on a clean
plastic sheet adjacent to or around the well.

- One sample of the final deionized water rinse will be
collected in sample bottles containing the appropriate
preservatives. Rinsate samples will be analyzed at a
frequency of one per every set of twenty samples or
fraction thereof to check for cross contamination
between monitoring wells.

- . Decontamination of the submersible sampling pump(s) and -
other sampling equipment will be performed at a
de51gnated central staging area at the FMPC. If this
is not possible due to extenuating c1rcumstances, the
sampling equipment may be decontaminated in the field.

Existing wells with 11m1ted access will be sampled from the
pump dlscharge. ’
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. Field measurements will be performed on unpreserved samples
immediately after sample collection. Samples collected for
field measurements will be kept separate from samples
preserved for shipment to the laboratory.

. A sufficient amount of sample will be collected to perform

all the required analyses. The sample bottles containing the

- appropriate preservatives will be filled to the bottle neck

‘with the sample, without overflowing. Sample container lids
will be tight and secure.

. Samples collected will be stored in the field in a cooler and
maintained at approximately 4 degrees Celsius using blue ice
or other approved, sealed cooling materials.

. Samples will be properly 1labeled 'and chain-of-custody
records, water quality field collection report (Figure E-1),
sample collection log, and laboratory request for analysis
forms will be properly filled out.

E.1.1 PARAMETER-SPECIFIC SAMPLING PROCEDURES

Water sample collection for volatile organic compounds, acid and
 base-neutral extractable compounds, dissolved metals, and general
chemistry parameters should be performed in accordance with the
following procedures:

. Volatile Organic Compounds

- Two screw-cap vials with Teflon-lined silicone rubber
septa (U.S. EPA-approved vials) will be filled to over-
flowing and sealed without any entrapped air bubbles.
These vials will be 40 milliliters or larger.

- Each vial will be visually checked for air bubbles and
placed in a cooler.

- A field/trip blank per each sample set will accompany
the samples back to the laboratory . The field/trip
blank will consist of organic-free deionized water used
in the field to decontaminate the sampling equipment.
The field/trip blank will monitor for ambient contam-
ination 1levels in the <cooler during transport.
Field/trip blanks will be analyzed at a frequency of one
per every set of twenty samples or fraction thereof.

- Rinsate samples will be collected from sample collection
tools following each well sampling to
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monitor for potential cross contamination of samples
between wells or laboratory cleaned sampling equipment
will be used for each well. Rinsate samples will be
analyzed at a frequency of one per every set of twenty
samples or fraction thereof.

A sample collection log, a chain-of-custody record, a
laboratory request for analysis form, and a sample label
will be completed in the field. All these forms, except
for the sample collection log, will accompany the
samples to the laboratory.

The cooler will be packed with artificial icing material
to maintain the samples at 4 degrees Celsius during
shipment, sealed, and transported to the laboratory.

and Base-Neutral Extractable Compounds and

Pesticides/PCBs

Appropriate glass sample bottles complete with teflon-
lined caps will be filled to capacity and sealed.

The sample bottles will be placed in a cooler with
sufficient packing to prevent breakage during shipment.

A field/trip blank per each sample set will accompany
the samples back to the 1laboratory. The field/trip
blank will consist of organic-free deionized water used
in the field to decontaminate the sampling equipment.
Field/trip blanks will be analyzed at a frequency of one
per every set of twenty samples or fraction thereof.

Rinsate samples will be collected following each well
sampling to monitor for potential cross contamination
of samples between wells or laboratory cleaned sampling
equipment will be used in each well. Rinsate samples
will be analyzed at a frequency of one per every set of
twenty samples or fraction thereof.

A sample collection log, a chain-of-custody record, a
laboratory request for analysis form, and a sample label
will be filled out in the field. All of these forms,
except for the sample collection log will accompany the
samples to the laboratory.

The cooler will be packed with artificial icing material
to maintain the samples at 4 degrees Celsius during

shipment, sealed, and transported to the laboratory.
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When it is desired to determine concentrations of
dissolved metals in a water system, the sample should
be filtered in the field, as soon as possible after col-
lection, through a 0.45-micron filter using a Millipore
filtration apparatus or equivalent equipped w1th a hand
or electrical vacuum pump.

The filtering apparatus or equivalent should be cleaned
or rinsed thoroughly with deionized water Dbefore
filtering each sample.

It is recommended that the first 100 to 150 milliliters
of filtrate from each sample be discarded to rinse the
filter and filtration apparatus of any contaminating
substances.

The filtered sample is immediately transferred to a 500~
milliliter plastic bottle containing one milliliter of
concentrated nitric acid  preservative per 100
milliliters of sample. :

The sample pH will be checked with pH paper or a pH
meter to check that the pH is less than two. The bottle
will be sealed with a plastic cap fitted with a
polyethylene liner.

A sample collection log, a chain-of-custody record, a
laboratory request for analysis form, and a sample label
will be completed in the field. All of these forms,
except for the sample collection log, will accompany the
sample to the laboratory.

General Chemistry Parameters

Sample bottles will be either polyethylene or glass and
will contain the appropriate chemical preservatives.
Sample bottle closures will be plastic with polyethylene

‘liners.

Sample bottles will be filled to capac1ty and sealed.

A field/trip blank per each sample set will accompany
the samples back to the laboratory. The field/trip
blank will consist of organic-free deionized water used
in the field to decontaminate the sampling equipment.
Field/trip blanks will be analyzed at a frequency of one
per every set of twenty samples or fraction thereof.

Rinsate samples will be collected following each well
sampling to monitor for potential cross contamination
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of samples between wells or laboratory cleaned sampling
equipment will be used for each well. Rinsate samples
will be analyzed at a frequency of one per every set of
twenty samples or fraction thereof.

The sample bottles will be placed in a cooler with
sufficient packing to prevent breakage during shipment.

Collected samples will be stored in the field in an ice
chest filled with blue ice and maintained at approxi-
mately 4 degrees Celsius.

Samples will be properly labeled and sample collection
logs, chain-of-custody records, and laboratory request
for analysis form will be properly completed.

Radionuclide Parameters

In general, samples for radionuclide analyses can be
collected in the same manner as samples for other
chemical analyses.

Flush sample lines and sampling equipment with sample
medium to minimize radionuclide adsorption effects.

Sample containers made of Teflon, polyethylene, or
polyvinyl chloride (PVC) will be used to minimize
radionuclide losses by adsorption. (Glass and metal
containers tend to adsorb radionuclides.)

Floating debris and bottom sediments will be avoided
when sampling surface waters. Avoid suspended sediments
when sampling ground water.

The pump or Teflon bailer will be decontaminated in
accordance with the procedures in Appendix D, Ground
Water Sampling Techniques, to minimize contamination of
subsequent samples.

Water samples will be filtered in the field through an
0.45-micron membrane filter as soon as possible after
sample collection when dissolved radionuclides are to
be determined. Containers without preservative will be
used to initially collect samples prior to filtration.
Transfer samples to containers with preservative after
filtration has been performed. When samples are
collected for analysis of total radionuclide
concentrations, containers with preservative will be
used to collect the sample and filtration will not be
required.
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- Sample container lids will be tightly secured.

- Samples will be properly labeled and chain-of-custody
records, sample collection logs, and laboratory request
for analysis forms will be properly completed.

E.1.2 WATER LEVEL MEASUREMENTS _
The following procedures should be followed for collecting water
level data from wells: ’

. Obtain pérmission from owner to measure water level in well
if required off site.

. In the case of domestic wells, ask the owner not to use water
for short time so pump does not activate and affect water
level. Make sure water level is stable.

. Remove well cap if ah access hole is not available. (Be sure
not to take water-level measurements in the riser pipe from
the pump discharge line.)

+  Lower M-scope probe until water 'is reached (this will be
indicated by a buzzer, meter needle deflection, or light):;
raise probe above the water level and slightly shake; then
lower again and recheck. Be careful not to get tangled with
electrical wiring from pump, if present.

. Note depth to water to 0.01 foot from the measuring point,
i.e., top of casing, top of sanitary seal.

"+ Enter water level and measuring point in log with date and
time or on Figure E-2, Piezometer Data Sheet.
. Replace cover on well.

E.2 FIELD ANALYTICAL PROCEDURES FOR GROUND WATER SAMPLES
Immediately following sample collection, temperature, pH, specific
conductance, and dissolved oxygen will be measured in the field and
documented on the Water Quality Field Collection Report (Figure E-
1). The following field procedures pertain to these tests. Aall
'determinations will be perforﬁed on unpreserved samples. In
adverse weather conditions, field determinations may be performed
indoors in an area maintained at 20 to 25 degrees Celsius. Ground
water field measurements may also be taken in ‘
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situ (downhole) to avoid changes which might occur if the sample
is removed from the well.

E.2.1 TEMPERATURE

Scope and Application

The temperature of surface and ground water is important for
numerous applications. It is required to normalize data from other
analytical determinations such as pH, specific conductance,
alkalinity, dissolved oxygen etc.

Summary o et

Temperature readings are obtained by partially immersing the
thermometer in a sample and allowing it to equilibrate for about
two minutes. A minimum of two consecutive readings are obtained
on each sample. ’
Apparatus

A metal-cased, direct-reading thermocouple with a normal range of
zero to 50 degrees Celsius measured in two-degree intervals is
used. '

Measurement Practices

. Temperature readings should be taken immediately after sample
collection on unpreserved samples.

. Readings should be taken until two identical values are
obtained. .

. The average readings for each sample will be documented

immediately on field measurement or collection forms.
Reference _
1. American Public Health Association, et al., 1985, Standard

Methods for the Examination of Water and Wastewater, 16th
Edltlon, Method 212, pp. 126-127.
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E.2.2 pH 518
Scope and Application |

pH is defined as the negative logarithm of hydrogen-ion activity
in a sample and is a measure of effective hydrogen-ion
concentration. The pH values are very useful for assessing the
acidic or basic nature of a body of water and also for elucidating
complex chemical reactions occurring in water.

Summary of Method

The pH of water is normally\determined by immersing a combination
electrode (glass and reference electrode) in the solution and
measuring the potential difference with a pH meter.

Apparatus

«  Standard pH meter (battery operated) with an expanded scale
capable of measuring pH to the nearest 0.01 unit.

. Combination electrode.
. Three standard buffer solutions

- pPH 4.0;
- PH 7.0; and

- pPH 10.0.

. A metal-cased direct-reading thermocouple with a normal range
of zero to 50 degrees Celsius measured in two-degree
intervals.

Calibration

. Expose filling hole by lowering rubber sleeve.

. Make sure that the electrode is filled with potassium
chloride (KCl) solution.

. Rinse electrodes with distilled water.

L Set pH meter to proper ambient water temperature. Tempera-

ture correction of readings is automatic.

133



. Calibrate pH meter with at least two appropriate bé;}é%s
before starting pH measurement and also after every fifth -
sample. Follow manufacturer's instructions for calibration.

Sample Measurement

. Rinse electrodes with distilled water.

. Transfer sample into a 100-milliliter beaker.

. Insert electrode into the sample solution and 1let it
equilibrate for a few minutes. Stir the sample during
measurement.

J Read the pH values on the pH meter to the nearest 0.1 unit.

Measurement Practices

. Measure temperature and set meter to the correct temperature
setting.
. Rinse electrodes with distilled water between each
measurement. ’
. Make sure that the line cord is properly attached to the
instrument.
. Expose filling hole on the electrode by 1lowering rubber
sleeve.
. Electrode tip needs to be immersed only one inch to obtain
accurate readings.
. Never move or touch connecting cables during pH measurement.
References
1. American Public Health Association, et al., 1985, Standard

Methods for the Examination of Water and Wastewater, 16th
Edition, Method 423, pp. 429-437.

2. American Society for Testing and Materials (ASTM), 1985,
Water, Standard D1293-84, pp. 253-264.

3. Instruction Manual for Orion's 407A Specific Ion Meter.
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E.2.3 SPECIFIC CONDUCTANCE
Scope of Application
The-_ability of a solution to carry an electric current under
specific conditions is reflected by specific conductance values.
These values also indicate the concentration of dissolved solids
in the natural water. Since specific conductance of a sample can
change with time, this determihation will be carried out in the
field. The field measurement can also aid in assessing whether
the sample is representative of the site.
Summary of Method -
A conductivity cell is immersed in a sample of water and the
conductance in micromhos per centimeter (umhos/cm) is measured
directly from the meter. The readings are corrected for tempera-
ture and are recalculated for 25 degrees Celsius.

Apparatus
. Conductivity cell or probe;
. Conductivity meter; and
. Thermometer.
Calibration
. Switch on the instrument and let it warm up for a few
minutes.
. Calibrate according to the manufacturer's instructions.

Sample Measurement

. Insert the probe completely into the sample.

. Switch the meter to the approprlate scale and record the
readings in (umhos/cm).

. Measure the temperature of the sample with a thermometer.

. Record all readings on the field measurement form.
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. Correct the specific conductances values for temperature
using appropriate temperature correction factors.

easu

. Replace battery when the read line adjustment cannot be
accomplished.
. Rinse prpbé with distilled water between each
measurement.
References

1. American Public Health Association, et al., 1985, Standard
Methods for the Examination of Water and Wastewater, 16th
Edition, Method 205, pp. 76-80.

2. Instruction Manual for YSI Model 33 S-C-T Meter, Yellow
Springs Instrument Company.

E.2.4 DISSOLVED OXYGEN

Scope and Application _
Adequate dissolved oxygen is necessary to maintain the life of
aquatic organisms. The dissolved oxygen concentration may also
have an effect on the redox potential of surface and ground wéter
and the chemical behavior of aqueous constituents. Physical,
chemical, and biochemical activities in water may affect the
dissolved oxygen levels.

Summary of Method

Dissolved oxygen is normally measured in the field by immersing a
membrane electrode into the water. Oxygen gas molecules diffuse
through a membrane into a measuring cell at a rate proportional to
the concentration of molecular oxygen in the water. Inside the
sensor, the oxygen reacts with an electrolyte and is reduced
spontaneously or by an applied voltage, depending on the instru-
ment. The current that is generated is directly proportional to
the concentration of molecular oxygen in the water outside the
sensor. The instrument reading is converted to the concentration

136



018

of molecular oxygen present by calculation or proper calibration
of the instrument.

Apparatus

Calibration

Oxygen-sensitive membrane electrode (polarographic or
galvanic); this includes two solid metal electrodes
separated from the test solution by a selective membrane
(commonly polyethylene or fluorocarbon).

Samples with known dissolved oxygen concentration for
calibration or reading against water-saturated air;

Distilled water for calibration and instrument cleaning;
and

‘A metal-cased, direct-reading thermocouple with a normal

range of zero to 50 degrees Celsius measured in two-
degree intervals.

Follow the manufacturer's calibration instructions. Generally,
calibration is performed against water-saturated air or water with
a known dissolved oxygen concentration when measuring fresh water
containing possible interfering substances.

- Measurement Practices

Temperature measurements should be taken at the time of
dissolved oxygen reading.

Insert probe into the sample.

Allow sufficient sample flow across membrane surface to
overcome any erratic responses of instrument.

Read current from meter (correct for temperature if the
equipment is so equipped).

Record all readings on field measurement form (Water
Quality Field Collection Report, Figure E-1).

Convert current generated to concentration and correct

for temperature (if the equipment does not compensate
for temperature).
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. Frequently change and calibrate membrane electrode to
eliminate interference from gases other than oxygen.

. Rinse probe with distilled water between each
measurement.

. Store the probe in a water-saturated air environment.
References

1. American Public Health Association, et al., 1985, Standarad
Methods for the Examination of Water and Wastewater, 16th
Edition, Method 421F, pp. 422-426.
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ACRONYNS AND ABBREVIATIONS 318

CFR Code of Federal Regulations

CIS Characterization Investigation Study -

DOE U.S. Department of Energy

EpP : : Extraction Procedure

EPA Environmental Protection Agency

FFCA Federal Facility Compliance Agreement

FMPC ‘ Feed Materials Production Center

ft/day " Feet per'day

ft/ft Foot per foot

GQAPO Groundwater Qua]ity Assessment Program

' Outline

gpd/ft o Gallons per day per foot

GPR - Ground Penetrating Radar

HSL Hazardous Substances List

MSL Mean Sea Level

MW Monitoring Well

0s - Offsite

PCB Polychlorinated Biphenyl

QAPP ~ Quality Assurance Prbject Plan

RCRA : Resource Conservation aﬁd Recovery Act

RI/FS : Remedial Investigation and Feasibi]ity
‘ Study

sC ' Specific Conductance ‘

SW-2 Southwestern Ohio Water Company -

_ Collector No. 2
T* : - T-statistic

Tc _ T-statistic (comparison) ' 139



ACRONYMS AND ABBREVIATIONS (CONT’D) J18

T-statistic (monitoring)

T-statistic (background)

Technical Enfortemént Guidance Document
Total Organic'Cafbon

Total Organic Halogens

Test Pit

United States Environmental Protection
Agency

Weighting factor (background)
Heighting factor (monitoring)_

Westinghouse Materials Company of Ohio
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