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1.0 Introduction

1.1 General

This Post Closure Plan provides monitoring and maintenance personnel with the
information necessary for monitoring conditions and performing routine maintenance and minor
repair of the landfill cap system, and treatment wetlands installed at Operable Unit 1 (OU-1) at
the Morgantown Ordnance Works facility in Morgantown, West Virginia. Monitoring and
maintenance of the landfill cap system and treatment wetlands are required as post-closure care
for OU-1. This plan satisfies the requirements specified in Section XI of the Record of Decision

(ROD) for the facility.

For reference purposes, a copy of this Post Closure Plan as well as the following
documents should be kept within possession of the company office responsible for implementing
the monitoring and maintenance:

e Design Report

e As-Built Construction Drawings

o Technical Specifications

o Remedial Action Report

Unless catastrophic failure to the landfill cap occurs, contact with OU-1 waste material
will not occur while performing the maintenance and minor repair activities specified in this
plan. In the event of a catastrophic event, the Designing Engineer should be consulted to

determine the appropriate action(s) necessary to address the situation.

1.2 Cap System

The cap system for the OU-1 landfill was designed and constructed to prevent direct
contact with, and inhalation of, potentially harmful dust generated from contaminated soil. The
cap also prevents offsite migration of contaminated soil and reduces the amount of precipitation
which infiltrates through contaminated soil. The cap system is comprised of the following

com ponents .
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e Vegetation

e 24 inches of protective soil cover

o A lateral drainage layer

e 40-mil textured high density polyethylene (HDPE) synthetic membrane
o A geosynthetic clay layer

e A gas vent system

1:35 Replacement Wetlands
As per the “Revision 1 Remedial Action Quality Assurance Project Plan” ESC August

22, 2003 and the draft “Revised Final Sampling Plan” (FSP) ESC September 22, 2003 the
Replacement Wetland is to be inspected ‘twice a year for 2 years, then once per year for three
years for a total of seven monitoring events over 5 years.” The inspections were as follows: 1
time in 2003, 2 times per year in 2004 and 2005, 1 time in 2006 and 1 time in 2007 for a total of
7 ‘monitoring events’. With this achievement, the intent of the plans has been met and therefore

no further inspections of the Replacement Wetlands are required.

14 Treatment Wetlands

The residual leachate from the landfill is treated utilizing a three pond wetlands system at
the toe (east side) of the cap system. The design of the treatment wetlands system allows passive
treatment of the leachate at the site. The system also has the ability to adapt to various flows,
chemical loads, and weather conditions. The treatment wetlands system uses a subsurface flow
design to minimize surface exposure to the leachate, and uses selected vegetation to avoid

creating an attractive nuisance for wildlife.

The treatment wetland system consists of three ponds. The first and third ponds are
shallow aerobic ponds meant to remove solids and iron. These ponds should maintain healthy
vegetation. The middle pond is a deep, anaerobic pond designed to remove zinc. Vegetation in

the middle pond should remain limited so oxygen to the treatment zone will not be introduced.
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2.0 Water Quality Monitoring Program

In accordance with Section XI of the ROD and sections 47CSRS58 through 47CSR60 of
the West Virginia Regulations, since 2003, a water quality monitoring program has been
implemented as part of the post closure activities at OU-1. The groundwater monitoring portion
of the program has included the sampling and analysis of 10 monitoring wells around the landfill
cap. The surface water portion of the program has included the sampling and analysis of the

effluent from the treatment wetlands system.

2.1 Monitoring Point Locations and Construction Details

Three bedrock monitoring wells (DGW-01, DGW-05, and DGW-06) and six shallow
monitoring wells (MW-1 through MW-0) located around the OU-1 landfill comprise its post
closure water quality monitoring system (Figure 1). The bedrock monitoring wells were
installed in 1987 as part of the OU-1 Remedial Investigation activities and the shallow wells
were installed in 2003 as part of cap construction. The construction and placement of these wells
is consistent with the applicable sections of 47CSR58 through 47CSR60. Lithologic logs and
construction details for these monitoring wells are included in Attachment A.

In addition, one bedrock monitoring well, (DGW-3R), monitors groundwater conditions
downgradient of the former lagoon area.

The locations of the wells are shown on Figure 1. Surveyed coordinates and the elevation

of the top of the casing (the point used for measuring water levels) are provided below:
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Well Number Northing Easting Elevation

DGW-01 10,788 (1) 10,125 1,013.27

DGW-05 10,413 (1) 10,938 957.47

DGW-006 11,000 (1) 10,923 (1) 951.82

DGW-03R 10,267.8306 10,484.0564 998.9089

MW-1 10,819.6655 10,859.2291 962.5482

MW-2 10,927.2515 10,879.3844 958.1184

MW-3 10,987.7881 10,771.1599 972.2158

MW-4 10,956.7513 10,819.6452 962.6555

MW-5 10,883.8309 10,848.4165 959.4838

MW-6 10,792.0948 10,333.4603 1,007.7673

(1) Estimated, measurements not included in RI

2.2 Sampling and Analysis
2.2.1 Monitoring Wells

Bedrock monitoring wells DGW-01 and DGW-06 along with shallow monitoring wells
(MW-1 through MW-6) will be sampled during the spring event for 2012. In addition to the
spring event of 2012, bedrock monitoring wells DGW-01 and DGW-06 will be sampled in 2014

or year three of the five year review period ending in 2016. Provided the sample results are
consistent with past sample results, no sampling of the bedrock wells will occur after the third
year sampling event planned for 2014. Standard groundwater sampling procedures are provided
in Attachment B.

Following the spring event of 2012, no further sampling of the shallow monitoring wells
will be performed. Monitoring of the shallow groundwater will be replaced with monitoring of
the influent and effluent from the Treatment Ponds on the third and fifth year of the remaining
and future five year review periods. The influent sampling to the Treatment Ponds will be
sampled for the same constituents as the effluent sampling. The following table illustrates

sampling over the next two five year review periods:
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Year Bedrock Wells Shallow Wells Influent Effluent
DGW-01 & MW-1 through
2012 —-us Sample
DGW-06 MW-6
2013 R . e
DGW-01 &
2014 - Sample Sample
DGW-06
2015 s e
2016 e e Sample Sample
2017 - s SEES
2018 - . ——-
2019 - e Sample Sample
2020 —-
2021 - ---- Sample Sample

This change in sampling frequency is supported by the consistency of the sampling
results conducted in the 10 wells over the ten year period following completion of the cap and

Environmental Land Use Restriction which prohibits use of the groundwater at OU-1 area.

2.2.2 Treatment Wetland System Effluent

There will be annual inspections and maintenance performed on the Treatment Ponds, if
necessary, consistent with the proposed sampling plan. But, there will be no 3™ party oversight
of the Treatment Ponds.

The effluent from the Treatment Ponds will be sampled at the drainage pipe discharge
from Pond #3 during the scheduled sampling events. If there is no flow out of the pipe, no
sample will be collected: the same can be said when sampling the influent to the Treatment

Ponds.

23 Data Analysis and Reporting
Reporting will consist of summarizing operation and maintenance work during the given

sampling year. Data related to site activities collected during previous years activities will be
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submitted to USEPA and WVDEP in the next report produced during a sampling year. The data
will be evaluated by comparing the results to the applicable standards (MCLs). In the absence of
MCLs, the data will be evaluated for exceedance of Risk-Based Criteria (RBCs).

In addition to groundwater and Treatment Pond influent and effluent data, a summary of
the cap inspection will be included in the reports. The completed inspection checklist forms

(Attachment C) will be attached to the reports.



O&M Post Closure Plan April 13,2012
MOW OU-1 Page No.: 9

3.0 Long Term Maintenance

Maintenance and upkeep of the various components of the cap system and treatment
wetlands are important to ensure their proper function. In addition, drainage systems will be

maintained to assure proper drainage.

3,1 Cap System
Maintenance activities involve inspections of these areas for early signs of conditions that
may discourage the effectiveness of the cap. An annual inspection checklist for the cap system is

provided in Attachment C. The following is a list of general conditions which will be checked:

e Grass coverage — We have a vegetative cover on the cap to prevent erosion. The

existing cover will be evaluated annually to determine if reseeding is needed. An
exposed soil area greater than 10 square feet should be reseeded. Seeding should be
performed in accordance with the approved Final Seeding Plan (August 20, 2003). The
only anticipated cap maintenance activity is the manual removal of woody vegetation.
Material damage to the grass coverage caused by O&M activities will be repaired by

reseeding as soon as possible (next planting season).

e Erosion on cap - Inspections for erosion problems will be conducted annually to
maintain the continuing integrity of the soil cover system. An evaluation of the
affected area will be completed and a plan to address any erosion area(s) will be
developed and implemented.

e Soil-dwelling animals - If an animal burrow is found within the limits of the soil cover,

an appropriate attempt should be made to deter the usage of the burrow.

e Erosion in drainage areas — Sediment or stone that builds up in the receiving swales to

the point of impeding flow will need to be removed. The two pipes that discharge
water collected in the cap’s drainage layer need to be kept free of significant sediment
buildup (one is located on the east side, flowing to Swale 2; the other is located at the
bottom of the northeast slope, near monitoring well MW-5).

e Land slide or slope failures - The outslopes should be inspected annually for evidence

of soil movement. Evidence of a slide or slope failure may include gaps or separations

the in soil cover across the outslopes or sagging areas. Should slides or slope failures
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occur, a geotechnical inspection will be conducted to determine the cause and
determine the appropriate means to address the situation.

e Gas Vents — The six gas vents on the surface of the cap will be checked annually to
assure they have not been damaged or blocked. Screens have been placed to prevent
animals from entering the vent system, and those will be maintained. If the risers are
damaged or sheered off, they will be replaced, and if needed, a portion of the cap will
be removed to assure proper attachment between the vertical pipe above the cap and the
horizontal pipe below. No gas monitoring is required.

e Fencing — The fence around the cap and wetlands ponds will be inspected annually to

assure adequate security.

3.2 Treatment Wetlands System

The primary criterion for determining if the treatment wetland system is working
properly is the quality of effluent water. Pond 2 will be kept with minimal grow of vegetation.
Plants that begin to grow will need to be controlled annually. Herbicides will only be used if
growth is too rapid to control mechanically. The extent of erosion or sedimentation in the

mitigation wetlands will be evaluated; and if required, corrective measures will be implemented.

Water levels in all three ponds can be controlled by the adjustable weir. Levels should be
checked to assure that water does not back up into the landfill’s toe drain system. This condition

can be checked by looking in the access pipe between the drain and Pond 1.

33 Replacement Wetland

As per the “Revision 1 Remedial Action Quality Assurance Project Plan” ESC August 22,
2003 and the draft “Revised Final Sampling Plan” (FSP) ESC September 22, 2003 the Replacement
Wetland is to be inspected ‘twice a year for 2 years, then once per year for three years for a total of
seven monitoring events over 5 years.” The inspections were as follows: 1 time in 2003, 2 times per
year in 2004 and 2005, 1 time in 2006 and 1 time in 2007 for a total of 7 ‘monitoring events’. With

this achievement, the requirements of the plans have been met and therefore no further monitoring

is required.
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3.4  Other Disturbed Areas
Other portions of the site will be inspected and maintained as follows:

e Former Lagoon Excavation Area — The lagoon area will continue to be checked and

maintained under the regular program to assure that settling and ponding does not occur
in the area of the oil excavation. Annual checks will include a walk over of the area to

see if there is unacceptable ponding in the area of the former oil excavation.
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4.0 Document Control

The records required to document maintenance and monitoring activities performed in
accordance with this Post Closure Plan include the inspection logs that are taken during sampling
years and are presented in Attachment C.

Each item requiring inspection under this Post Closure Plan is listed on the inspection logs
contained in Attachment C. The inspector will supplement these logs with brief descriptions of
required maintenance or other abnormalities. The completed inspection logs and supplemental
information shall be maintained in a logbook and kept on file at the Cleveland, TN office of the

party responsible for conducting the fieldwork.
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Attachment A - Monitoring Well Lithologic and Construction Logs
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Surtace

32
a 30"y 8zt 6-5/8" stesl casing
i 0-30 feet.
32.5'; Davk grey eilty shale,drv,

¢ 2 0.11
34 Rdiish ghale, Doy .
41" :Grey fins sandy shaie , "
- 4 ——
14
i e 52%; Dari gresn—grey hard sandy
5 shzle, dcy. . g
= 1 58'; Dark yrey firs grainsd sapdgons, W
g 6l': Streak of eardy shale, Doy e
§ . §24; Dack grey fina sardstons, Oy . o
64': Slight aat of vater { lgum) w

B8.5': ShrAstors s above wi
\=minakisng of shale. Dry
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Erouted annulus
Fafi o set 16
A mg: lpan
I50A mindrson
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70's Slight inccease inwoisture
Med. grey red to ooArse
sandstone .

951 : Slicht increase in moisture

110z Froreass in noisbure o

115*: ¥ater, Poprost, 5 gpm s

120° : Botiom of Hell
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\yall No, 9F2-DG-0.2__ 0all Cempany
_coM_IGRY)  odller Jim Wnite

Glient
Job Ho. 192-R11--STGH DAt Beganz_ﬂs_ﬂsEAEnﬁJ_%fE_s_LogDsm ; =

Darcan Bros. Leg By d- Ve

FlaldBook oo —  — ————

_192-R11 -SIGH

Biiing Mitod_ Mz oty ——— fig_ Dawev |

sarmpling Mstod__ Cuttings Pemined _ Ne SamplpS— Lf;
5-5/9" CD Ste=lSgieon She_ N/A Jolnt Type_Scred” Pipe Lengm__l%%a_,-_j(

Cesing Sizaand Type—
C*a!E}Lﬂ_aB&LEﬂeut_{;mLt_LﬂHLl.bm’S

Typz of Pack— i i R Typaol
emplacenent Mathod Wb — ————— Ematacement Matsodinmilus £idied via trenis
* nlerszt R terval (0-27° (2! stlcimgl pige

i 75 - . Galens SQemoved. s 133

pavelopment Mehed _ Flush with a

- Comments

Dezscripton

— e ————
1" Erown clayey silt

B Qrenga bown frizble siltstong

17' ey sendstons, interbetasd sried
with brom shals.

211 iGrey shals,

i : j .

| oft to set fof

0-27°,
15.5 hrs.

371 :Dark grey med greined hard

sandstons steined xed. possible
371 koA elaystone/shale, litfle
cardstone. i

411 :1#e4 gray haxd, sllty chale,
traca of dark xed, fine sancston

T

Ly, .

461 :3mey med. hand chals, So2
prown claystons, Doy . “
£7t:Red, silty shale. Doy .
44.5" Derk grey ¢hals ard brosn [lay content
claystone. Dry. Heoreases with
551 3bk grey, silty, hard gnale . pepth. 7 7
ol hoown claystone, Da.
571 10K grey fins-sudstons,
soma waker . S R

DEP 00787

271 15et 6-9/8% sterl casing routad anmdes,

c-15 . .
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i . 62% Dt groy, coarse, brittle
sardsiona, sone olay stopa,

gé% Grey shzls ard weakly
coentsd sadstone - L

|||H!lﬂl]“l'-T‘.'lll|l|s|!||u||nil|||1'[

115% Blzrk sofc chale
3 : v

120" Botbom of well .
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WEILL LOG X : ' Paye._?—..ol_?_ g
woll Mo, _ORD-DEA-03 04y Company Dunzan Bros. leg By J. Vann
Ctiant __CDH 160D} prijfer _J3m Bhite  Fold Book Ko y
Job No, 192=RT1-S1GFDale Began2/20/86_nd 2/ 21 /86 o0 a1 .
Drilling Method __Adx Botary _ Rig_ Davey
Eampling Mathod Cuttings Bamined g Samples

3¢

Caslng Size and Type_6-5/8" 0 Stes) eroenSize WA Joiat Type Sarme Pipe tengh_20 -
R/ fype of S2alPortdard Cement Grout IT/IN1 5 baas

Typa ol Pack
Emplacement Meted__ /A = Emng! { MethogFilled annulus via
= s (o fen
interval R/R inlaval _ 0-28' . (2! tlckhn)'r'me Plea

Develozment Method o Fluch with aly for S min. ___ Galieas Removed <~ 200 -

Comumenls Se——

w

e

. : Cesctiption © Remaks | |

s' Yellow bra siicky clay.

I
Tz)

10" Reddish clay.

1
I.I‘
9]

'Illﬁll

i
|

-

17% Reddish sandy ¢lay, green
grey sendstone frags. Pry,
’ 18" Green-grey sandstone.

19,5':0rey, soxt siltstone. b2
21% Readish, sofl clay/silt- - f
stone. Dry. o F o= y A

TN
e

e
L’

o

V
-

lnli][?lli'l

AU

S
i“:k.r.-“i;r.:

e

&

27'% Grey, haxd, med. coarssz EHE
. sandstone, some gresn soft 34
shala. i
28% 6~-5/8" steel casiny set|Grouted anndl
0-2B'. L=ft to set
32':Licht gre=n hard shale, sare|l5 hrs .,
. rofsture.
42': Light green fins sandstons  [Incerbodded
and water {~lgzm). cardstone ard
: 43'iGreen shales shals, .
44';Graan sandstone. '
45'=brs)' bard siley sha..g Dry. . :
501 Grey ..-:nft sardy shale. Dry

e

[Hll[ III[

T[T T T

% & 58"1’:mmat*m of bz cla,r,
. then grey, med to coarez britils
] sardsione. ) .

Open Borehole.

. 65"t Daxk: grey, coarse, very h._r:d
sandstona with mica, .
; A — HE

DEP D078 .
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Well No:
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Project No.; 6300030017 |Project: Olin MOW OUL Checked By: 18 DGW-03R
_|Client Name: ___ Olin Logged By: PHT|Protection Level: D |Ground Elevation: 1000 (est)
Drilling Centractor: Tema Testing Drilling Method: Alr Hammer/ 8 end 6 inch  |Driller's Name:
825 1D Hollow Stem Auger for overburden /easing |Bd Witcowshy
Bit TypelSize: Soil Drilled: 20 feet Rig Type: CME 850 |Start Date: Finlsh Date:
Air Hammer 8" & 6" 5/612003 51112003
Bedrock Interval 2010 119.4 PLD, {eV): NA Casing Size  6.00|Auger Size; 8.251D
_“ Nates:
= E_Eslim:l:d o g! 5 Overburdan dalkesd with £.25 1D HSA 1y weathered bedrock 1020 feat byt
o | Bowrtole | & = "._: Diilled £-ioch {7 7/8) Alr Heamer o 60 festb3s
E Waler Gl = ‘Well Porehste cas2d with §-inch scheduls 40 threaded easing tu 60 fect bys
d | Dischargz | 3 51 & Conslauclion | Totehote wmpkted ta 1194 lestbgs 2 feet of casing stickup
Al sy | 86 5| Well Diagram Holes Fiasl wales bavel 78.14 fest below lap of casing
& A b
2q¢ [N Rock Description and Comments on Dritling
0 ¥ 5 <
p—er 05 o] = =
1 o] Overbsrdzn Netes; (2l depihs in feet fiom growsd surfece)
s B 4 NLacting Cap 0 -3 §ilt Joxm, organic/forest litter
1 B ]R; 05 - § Reddish uown to Right brown, dry lo demg, $ilty TLAY wl trece w2d seod.
'{:" B % Mative soll, zo adizarion of fill. .
10 s HSCh | Senedule 40 8- 14 Strong bown clayey SILT with fow p2bidle tize corcretions, lrece toerss sand,
[ o 5% } o [steleasig concrefons vp lo 2-icches dameter @ 10-12
1 2 ﬂ?",_ (74 12 .17 O%ive brown clzyey SILT, no coscretionzry pelbles
15 Y] ]_‘{Eﬁ {g 17-19 Weathered gray/gmeen “ehale” (siity laysions)
. f L i % ~
B Siedined | mewan of =
:? A _\;ﬁ“ Hsr:n 19-20Red f groy Tosillad sy clayslane (stongly weaibeied)
2 = L ;,‘ £ Sitbottom of suger 31 20 feer, commence E-inch ak hammer drilling
=2 Sy
Gl
25 i3 o5 Deillsd § foot rucs, cheekdng for water belween rod cbianges
o ¥
BT . Red :h'n;nul!tl.o,l“l.l.l'?.l,M.l,39.[,?.nd*‘-4.1 {est
25 5358 & Portiznd
= H -
%7 23]y Typet 20-25 Light (L1} gray to red motled silstone.
csment/
| Diop bentonite 2531 Lt gay {clagey) silistons, callizgs damp 2124 feet
25 grout
29 g - E-inch 2ir
31 ;)&:' _ hammszr
£ borehole
| 23] Gl
- R Hate: Botekole
—] fEaEe wall ustable . i .
34 /. ??g‘-_*ag arer 26 to past 31-355 Redia strong fed brown matled silistaps.
N i g%i : 30 fest
E <144 B { Borehaole wall
|2 gdlan i i =i caving
frixER uted
.28 afteriod g :‘f’ 2 E f::;:":_n of 35.5- 41 Ltpay stlstoue, varies fo fira sandy silttons, stating 1a see increaieaioserd
15 chege E‘f‘t:k g teecle pipe 10 coptectapmorching 41 fze, vadose zoaz still making weler prior o casing fosiatiaticn.
39 ;H’_; Y betiom of
- ‘ﬁ;{_‘d casing. Cesing
=1 R - %%3%’;. Sijeniad 4147 grey, w 5&:1&’"&} Fie lo med grain sendstane, bad eomptient
4 gallen ___i ’J‘Fé:q{ grouted from * = v = Rt
4| anericd ViR ; ‘_ﬁ-\: b cunsids and
chasge 0y ;‘_% 5 inside
3 %J Gty S
)
: 0
45 e
] Tof 4
D (;\?':-03}1.
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Project No.: 6300030017 Project: Olin MOV OU1 Checked By: JB DGW-03R
Client Name:  Olin__|Logged By: PHT[Protection Level: D |Ground Elevation: 1000 (est)
Drilling Gontractor: Tema Testing Drilling Method: Air Hammer / B and 6 inch  |Drilier's Name:
] 2.25 D Hollow Slem Auger for overburden /easing  [Bd Witcowshy
Bit Type/Size: !Sail Drilled: 20 feel Rig Type: CMR 850 |[Start Date: Finish Date:
Air Hammer 8" & 6" - 5/6/2003 5712003
Bedrock Interval 20to [19.4 P.LD. (eV): Caslng Size  €.00jAuger Size: 8.251D
& Hotes 7
o [Estonates | 8| @ Ovesburden driled with §25 1 HSA to weathened besdrock 1020 fect bgs
& | Borehole [ = 3 [ Dtz S-inch (7 7/8) Air Hauuseq lo 68 Fett bgs
= _Walur = E g well ) Bosehols cased vith G schedule 40 theeaded casing o 60 ot bgs
@ | Pschaige | 2 5 Consluctan | gojtiole compleied to 1194 feechas 2 feet of cusing stick-up
3 sev) | 5B | &) wesoi Ho'es ;
o | tere) 1 & & | aof WekPisgmm L Fieal walec level 78.14 feel balow Lop of exsing
Roak Description and Comments on Drilling
45
46 H- 112 Schedule 40 Drilled 5 fout rues, chizcking for yrafer bebween yod chenges
[ | -petton coclcasing | Rod ehanges atad1, 9.4, 54.1, 9.1, €00 {switch 1o 6-fosh hawna), 644, 69.4, 144 fect I
— #ecied . ~
AE)  change = 2147 Grey, to greenfzay foto med giala tndsteae, bard, eamnpeteat. &l
‘9& " Portiand i -
A0 Tynel A . o . i
e B 47-545 Clive grey sandy silstone with gradwal transition lo grey clayey sillslogz w/ lrzze. —y
t czment/ = R, = % i
|51} gallon Veuteilis finz s4nd, chanpe in (one near 52, brielineeate in sand coafeat, varyiop tu silty 2oadstons, |
| eRecrod thea beck to sillsicns by $3.5, and bick to S1adstone by 54.5.
i chaogs 4 x ¥
& ~ 5451960 Dark pay, fie 10 ioadinn gesin sandstons, hard, corpetent 4
34 e I [~ &-inchair }
s — ﬂ’éi - hamwmer Casing Installation: 6-izh schedule 40 stet, fivsh threaded eas’ng wos fnseried down
e i i barchole Ihcough 8114 -inck 1D }SA icto opre -inch borchale. Hols conditon collpsing just P
35]  pallen ; o below vadose zose water entry palot at 28 fest bgs, Busebele wellslso unstebls end
- —
51 ¢ferred g;&‘ coltzpsiog near 30 fext tgs within ed monled siltstone. Tremis pipe could not be mrerted
—  ange 2 with sévancementof casiog, Casing pusbed 20d Grivea 10 55 feet, Te gallcas Porlland =
58 ) Type 1/ bentonite grout plazed by uem}cplp:tn boltom of 8-inch berehale (60 feet) and |
359 ! :" casiozdriven 10 63 lo comglete botten seal. HSA temoved exd wnaalus betwesn barehulz
- = and 6-ineh easing grouted wi Porilind Type [/ beatonite groat placed w/ {rcais pipe 2120
S, S SRS .. feet. Grout allowed to cute overuipht. Whea deilling commenced on followiog day, vadust -
€l pRY e zezc waters Jo borzhole notzd prier dey had bezo szalod offindiziting thot casing szl was |
afie 5 efieclirz,
£ casiog roa .‘ _J
&3 F.'“‘]""‘d 0 g» 'EEEE GU-15 Dasi: gray, ine tomedinm grein sanditons, hasd, compstent. =
hue 0y .
af F heavd
,_'\\ e Oridized (reddishoruwe) entiags 2t 73 fexdbgs, back Lo gray sandstove by 738 {e2tbzs,
i DRY i ] Fractere o¢ fiacture Zooe, -
! A
i 23] o] N gineh sic =
cesng 5 s SR =
provsed In N ek ;__ .
s e ko .
L
el Y &
S e v
(- S
DRY | pidired [fiphis vy
efter | curing=@ BtER iy ]
ewing |2 R RN -
grouted in g7 kb o
pece X i R
5 ey “
WACTEC = 2. 0? 4
DGYW-03R
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Well No:

e =
Project No.; 6300030017 |Project: Dlin MOW QUI Checked By: DGW-03R
Gllent Name: Olin Logged By: PHT|Protection Level: D [Ground Elevation: 1000 (est)
Drilling Gonfractor: “Tema Testing Drilling Method: ‘Aic Hommer/ § and 6 inch  |Driller's Nama:

225 TD Hollow Stem Auvger for overbuiden /casing  |Ed Witcowshy
Bt TypelSize: |Soil Diilfed: 20 feat Rig Type: CME 850 [Start Date: Finish Date:
Alr Hammee 8" & 8" 516/2003 A 517/2003
Bedrock Interval 2010 11894 P.LD. (eV): NA Casing Size  6.00|Auger Size: 8251 - . |
- 4 B Notes: '
| et gl B Oveburdzn diflzd with 825 ID HSA to weethored badrock 1020 feet bs
-2 Boehole | £ 3 | - . Dlied R-inch (7 7/8) Air Hammer ta 80 [zt bgs
e Waw | g8le Vel Borchole caced with 6-inch chedule 40 threaded cesing 1o 60 feet bes
.3 |Dischage| 5% | @ ) Consbuction | Rocehole campleted to 119.4 fest bgs, 2 feat of casing sickup
al e | 65| | WellDirgram Hotes Final water fevel 78,14 fest balow top of easing <
Rock Descripfion and Comments on Drilling
75 f
|7 DRY | exdized g;%% T [ Drilled 5 foot runs, chieeking for water hetween yod changes "
I ) B ][ g R e air Tiod ehenges 3L 74.4, 79.4, B4.4, 60.4, 944, 99.4, 1044 fext
—— easing w ser fommat ——
|75 grovtedin &'( SEEE: borehalo 75-105 Dotk pray, fine to wadinm grain sandsions, hard, compstanl, {rachures 25 noled =}
9 ply,; B below.
;\‘2-?.21 =
e b 78786 Color change, 10-15% fron cides (Feox) in evttings (irehuding limonite 208
1] afur B posibly bemaite) in gullings, freeturs o week fracurs zoas bul doy, .
§1] casing z
I— greatzdin 0
——  place o
4] i~
25|
DRY ~
__'E after =
)
i gruuted in =
—1 pixe .
£3) -
T 52.4-93 4, Losing dust during drilfing, Bilz tnalsinsss to cultings. Trece exidaianin
50 weak B cuitings al 92,5 10 §4.4, weak water bearing fracnve 7062, -
51 0.6 GEM | euiasica §
52 d“":; 23843 & Approcmately 3 gallons of water 26wr 3 minets rob chwize 8¢ 944 feal = sbout 0.6 gom
—= L (vivusl eslimats), -]
g3] change %
9 Soft (3 95.8 (fracturs 2, paseibly siliy bed).
3! (| X2 Approximately 3 gallens of water afiee 3 minste rod chenge st 93,4 fert = akoul 06 gpen
% l].ﬂ.G?h (visual estimate),
—~~=1 during rod -
S dauge -
4§
$5| Approximztzly 6107 gallons of waler after 10 winvte sod chinge at 104,4 fect = about 0.6
-0.7 gom (visezl extiinata), ]
163
| 96 GFM 1042 Weak: oxidation.
|—— duriog red =
102 change ?n_:( n
caidalion |
163 Y042 =
104 N :
s S .
3of 4

Br— s ]

i/ﬁf;\fm_:’rac - | DGW-03R
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Well Ma:

Drilling Contractor: Tema Testing

Project No: 6300030017 |Profect:  Olin MOW OU |checked By: B DEW-03R.
Gllent Name: Olin  |Logyed By! ~_PHT|Proteclion Leveli D |Ground Elevation: 1000 (est)
Drllling Methotl: AirHammer /8 and 6 inch  [Drlller's Name:

8.25 ID Hollew Stem Auger for overburden /easing  |Ed Witcowshy

Bit Type/Size; [Soil Drilled: 20 fest Rig Type: CME 850 [Start Date: Finish Date:
Air Hammer 8" & 6" i 57612003 5/7£2003
Bedrock Interval 20 t0119.4 P.LD.(eV): NA Casing Size  6.00JAuger Size: 825D
| — e ety e —_— = e S S N Y,
S . Holes: .
1= Eslimaled e - Overturdsn dilled with 8.25 1D HSA 1o vzsthered badrack o 20 featLgs
o | Boeho's | = -g —u' Dyillzd $-inch (7 7/8) £ir Hamus= o 60 feetbgs
= | wster =8 | e Well Horchole cased with B-inch scheduls 40 threxfed casing lo 60 feiibgs
§ Discharge | 5 5 ‘[} B} ) Capstction | Borehals comglled 16 119.9 feet bes, 2 fecl of czsing stick-up
A (CPL) 55 | Well Diagram Nalas Finalweter Jovel 78.14 fect Delaw top of essine
fock Description and Gomments on Drilling
103 = —_ -
jos| 10-15 Drilled 5 foof reas, ghecking for waler between roct changes -
Yt (:JPM Gl Rad changzs a1 1044, 109.4, 114.4, 1194 ezt .
|~ | dudngred hammer —
ML chaage Bocdisle 105 - 185 Dark gsy, fms lo mediheo grain s2odstonr, hard, compieal. -
165 105 115 Sharp tacsition 1o olive giay sacdy sillstone, wi iacs to e Gt o med Lrain
—1 306 aod racs oxidstion near 106, Apparentinsreass in waler Rias from 106 feztto ead ol =
L =1 nun, suggesticg fr2srare zons at oy near canlact =
11| GPM Y
= Approrimately [0to 15 galless ol walec efler 10 minutz rod chance et 1094 fel=abuut |
112 1.0-1.8 gom (visual estimate) =
_ a
114 -
1i5 =1 .
P
1 113-115.4 Datk griy sikly sandstons. Tezmioots bol= et Total Depla (ID) of 117.4 t |
_'_EEI 11:25 AR B
L1y, _
iRz = - ] = Well Devaloprasal Nofes: Suiged rods thea shut off 2ir alloved borehole 1o il ond blew!
— D=4 | ot o with comprssed aic 21 110 (420 gellan), 12:10 (320 gellons), 12:30 (3 30 %
fretbex galluns, 12:40 {1015 gallons), 12:50 edjusted sir pressure and flov o llow eondinuais -

flove of water fom borchele, water ininally, dark prange (Fepx) fiarbid, slowly lightering
and breoming wece trzpslucaot, water Sows inereasing stightly as boichele is pumped,
visual exfimate (23 gp maxioum flows), 13:00 water cleanieg, 1320, watsr clexr o
askedeys, 13:30 development t=rminered. N
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‘ WELL LOG : Papa._ 1 ol 2 B
Wl o, ORC-DE004 oy Gompany Bun=an Bros. (og By J. Vana £
" Client __CEed {0RD) _ pyyr Jim thite  Ficd Heok No .
g - . « g
Job 10, 192-FIV-SICH patg flagan2 /21 /RG_ End. 2/21/8E Log Date . ’
Drilling Method__Aix Potary 3 Rig_ Davey s
z . - 13
Szmpling Meliod__ Cuttiras Examined  pNoSamples : I
“Casing Size and Type._6-5/8" €D SteslscreenSize MMA _ Joini Type Screw _Pips Len’gl.h_2§% oy 13
Type of Pack_ 13775 Type of Sealfortlars Covant Grapt: (T/TT) 3 hags -
Emplaceniant Method /A Emplzcement Method Filied arwius via gremie ||
Intérval K/ y nterval 021" R ! :
Developmant belod _ Fluch with air for 68 minufes Gallons Remaved < 138 -
-Comments S . g © 4
. i e e o ——
& S . :
o gf\' (}55 " E % i £
Lo S8 Description Remarks i,
-~ g? Qg %EJ i '
’ T |8 Yelleri b soft clay ., ) :
. 181 Reddich sandv clay .
ap 9,5 D=rk gray =oft shals, évy
g 13! Dhgzay, red-herd fravturéd [Sand content
i chale. Dry, ireveasing N
2 17.5:0% grey hard fine sarstons i
a llas— 13" :Sardstone {ncreasing if &
LE particle size to med grained g
ian PR with mica. Dry. ;
E . =25 21,50 :8et 6§-5/8 stuel cesing . [Grouted annvius :
LN 0-21.51, Liafi 0 set fof ! .
0— 310Dk grey, coarse hard sargd- [21.5 hrs. '
E stone, A lannation of hom claysicne. ' :
33" sizvination of grey claysione s
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Attachment B - Sampling Standard Operating Procedures



Standard Operating Procedures — 1

Note Taking and Log Book Entries

Materials:

Permanently bound log book (no spiral bound lag books)
Black or Blue hallpoint pen (waterproof ink)

Procedure:

1, Use black or blue ballpoint pen with waterproof ink. Felt-tip pens should not be used.

2, Enter the time (in military time, e.g.,) in the left column of each page when an entry is recorded
In the field notehook.

3, If a mistake is made in an entry, cross out the mistake with one line and initial the end of the
line.

4. At all times, maintain the chain of custody on the field log book.

Content:

1. Be sure that log book entries are LEGIBLE and contain accurate and inclusive documentation of
project field activities.

2 Provide sufficient detail to enable others to reconstruct the activities observed,

i Thoroughly describe all field activities while onsite. Be obhjective, factual, and thorough.
Language should he free of personal feelings or other terminology that might prove
ingppropriste.

4, Describe problems, delays, and any unusual occurrences such as wrong equipment or
hreakdowns along with the resolutions and recommendations that resulted.

5. Fully document any deviations from or changes in the work plan.

6. Describe the weather and changes in the weather, particularly during sampling events,

ER If possible, photograph all sample locations and areas of interest. Maintain a photographic log
in the field log beok and include:

Date, time, photographer, name of site, general direction faced, description of the
subject taken,

8. Record the names and affiliations of key personnel onsite each day.

9. List all field equipment used and record field measurements, including distances, monitoring
and tesling instrument readings (e.g., pH, conductivity, model numbers, etc.), and calibration
activities.

10. Record proposed work schedules and changes in current schedules in the log book.

11, Describe site security measures.



Scope:

Standard Operating Procedures — 2

Sample Container, Preservatives, & Holding Times

This operating procedure descries the ways and means of selecting the appropriate sampling
containers for environmental sampling.

Application:

The purpose of this procedure is to assure that sample volumes and preservatives are sufficient
for analytical services required under EPA-approved protocols.

Materials:

Sample containers

Sample Container lahels

Indelible (waterproof) markers or pens
Clear tape

Procedures:

w

Refer to Table 1 for minimum sample volume and glassware types required for sampling a
particular matrix and compound class,

Select the appropriate glassware (i.e., bottles or jars) from those provided by the analytical
laboratory. Verify that the analytical laboratory has provided the correct number of sample
containers and the correct preservatives for the project per the sampling plan requirements.

The analytical laboratory should always provide extra sample containers for all analytical
parameters in case of breakage or other problems encountered in the field. This is particularly

true for VOC sample containers (i.e., 40-ml vials).

Report any discrepancies or non-receipt of specific types of sample containers to the Quality
Assurance Officer immediately, Arrangements should be made with the laboratoiry to
immediately ship the inissing or additional sampling containers to the project site.

Information on the sample labels should contain the following data:

Site/Project name

Project/Tank number

Unique sample identification number

Sample date

Tine of sample collection (military system, e.g., 0000 to 2400 hours)
Anzlytical parameters

Preservative

Sampling personnel



Once sample containers are properly labeled, the sample labels should be wrapped with clear
tape to prevent deterioration of sample label.

Proceed with the sample collection per the sampling plan requirements.

Collected samples should be immediately placed in an iced cooler to maintain as close as
possible a 4°C atmosphere for shipment to the analytical laboratory. Follow sample shipping
procedures detailed in Sample shipping Standard Operating Procedures.



Standard Operating Procedures — 3

Groundwater Sampling

Materials:

Bound sampling notebook

Groundwater monitoring data log forms

Well key

Adjustable wrench or manhole wrench

Plastic sheeting

Flashlight or mirror

Electronic water level indicator or interface probe
Bailer (bottom loading)

Pump (for purging)

Nylon or polyethylene rope

Temperature, pH, and conductivity meters

Other fleld meters, as appropriate (i.e., turbidity meter, DO meter, etc.)
Sample hottles, lahels, indelible markers, and clear tape
Peristaltic pump

0.345-micron filter

Teflon tubing

Polyethylene tubing

Packet knife or scissors

Saranex or Tyvek suit (if required by Health & Safety Plan)
Nitrile gloves

Vinyl gloves

Procedure:

1.

Verify locations of wells, media to be sampled, and parameters to be analyzed for as specified in
the sapling plan.
Prepare field log book with description of site, weather, participants, and other relevant

observations, including all sampling data necessary to complete the groundwater maonitoring
data log (Refer to SOP-1). Inspect the well for soundness of protective casing and surface
ground seal.

From the top of the casing, measure the depth (in feet) to water {DTW) with an electronic water
level indicator and record in the field log book. Static water level measurements must be
recorded form the surveyor's mark at the top of the casing, if present. If no mark is present
mark a location with a metal file or indelible marker on the casing for future reference.
Measure and record the total depth (in feet) (TD) of the well.

Monitoring wells should be sampled by starting with the upgradient (or clean wells) and
proceeding downgradient {in the order from most to least contaminated wells) for the
remaining monitoring wells.



5.

Calculate the length of the water columns in the well casing.

Length = (TD - DTW)

Calculate the volume of water in gallons in one well casing:

For a 2-inch well: or vol=0.041 d*h
vol = [(TD—DTW) * 0.16] where; h=TD-DTW
For a 4-inch well: d = diameter of well

vol = [(TD - DTW) * 0.65]

For a G-inch well:

vol = [(TD — DTW) * 1.47]

Or calculate the volume using the formula:

vol = (TD ~ DTW)(CID)*(0.04) CID = casing inside diameter in inches

10.

11.

Before sampling, each well will be purged by pumping at the lowest rate possible (typically 100
ml/min}. The pumping rate should cause little or no water column drawdown (less than 0.2
feet), and the water level sheuld stabilize. Drawdown will be monitored. To measure the
volume of water being removed from the well, a calibrated 5-gallon bucket or other known
volume container may be used to collect the water.

Monitoring wells will be purged with a peristaltic pump prior to sample withdrawal to ensure
that a representative sample of formation water is collected. Dedicated tubing for each well will
be used, so they do not need to be decontaminated before each sampling event. Place plastic
sheeting around the well before beginning process. Once plastic is around well, the purging
process may begin. Keep the plastic as clean as possible.

Pumping will continue until the pH, temperature, turbidity, and conductivity have stabilized (pH
+ 0.1; temperature + 1 degree Celsius; conductivity £ 3 percent; turbidity + 10 percent). If
turbidity does not stahilize within 20 NTU range, both filtered and unfiltered samples will be

collected for metals analysis.

During the purging process, geochemical measurements (e.g., pH, conductivity, turbidity and
temperature) should be collected a minimum of three times. Record these data in the field log

book.

Wells should not be pumped dry to ensure stabilization of indicator parameters, In low yield
wells, it is important to aveid dewatering the well screen interval. No specific minimum quantity
of water needs to be purged from the well prior to sample collection. However, if stahilization
does not occur within a reasonable period {i.e., 2 hours or less), the Olin Project Manager should

be contacted for additional direction.

Affix a sample label to each sample container and complete all required information (sample
no., date, time, sampler's initials, analysis, preservatives). Place clear tape over the label.
Record sample number, well number, date, time, and the sampler's initials in the field book.



12. Collect the groundwater samples after stabilization is complete. Sample first for VOs, taking
care to remove all air bubbles from the vial and minimize agitation. Collect remaining organic

samples then inorganic samples.
The recommended order of sample collection is as follows:

In field measurements (e.g., temperature, pH, specific conductance, turbidity, dissolved
oxygen)

Volatile organic compounds (VOCs)

Purgeable arganic carbon (POC)

Purgeable organic halogens (POX)

Total organic halogens (TOX)

Total organic carbon (TOC)

Extractable organics

Total metals

Dissolved metals |
Phenols

Cyanide

Sulfate and chloride

Turbidity

Nitrate and ammonia

Radionuclides

13. Thoroughly decontaminate all equipment used before proceeding to the next well. Discard
plastic sheeting, tawels, gloves, etc., in a plastic bag.

14, Complete chain-of-custody forms with appropriate sampling information.

15. Complete both front and back of the groundwater monitoring data log {attachment) for each

monitoring well or sampling point upon return from the field, using data from the field log book.

Filtering of Metal Samples:

1. Assemble peristaltic pump per operating manual instructions, which accompany pump.

2. At the pump intake, attach polyethylene tubing to the tubing at the head of the peristaltic
pump. The pelyethylene tubing should be long enough to extend to the bottom of the baler. At
the pump discharge end attach a clean 0.45-micron filter (or appropriate sized filter) to the
Teflon tubing.

3. Turn on the pump and draw the water from the well, through the pump and filter, and into the
sample container.

4. Disassemble the pump head and discard the polyethylene and Teflon tubing and filter in a
plastic bag.



Attachment C - Inspection Checklist Logs



Inspection Checklist
Operable Unit 1
Morgantown Ordnance Works Site
Morgantown, West Virginia

DATE: TIME: INSPECTOR: WEATHER CONDITIONS:
Requires
Item OK Maintenance Comments
Cap System

Adequate grass coverage on all portions of soil cover
system

Soil cover areas are free of ponding surface water

No woody plants developing on soil cover

Protective soil cover layers are free from erosion ruts caused
by surface water runoff

No evidence of soil-dwelling animals disturbing the
protective soil cover layers

All areas of slope remain stable with no apparent slides or
slope failures

Site fence extends to within 6 inches of ground surface with
no large gaps caused by erosion or animals

Site fence and barbed wire are completely intact and upright
with no damage from tree limbs or soil erosion




Item

OK

Requires
Maintenance

Comments

Wetlands - (see Section 3.2 for inspection frequency)

Retention of 80 percent of the original wetland replacement
system (1.05 acres) and 80 percent of desirable species

Predominance of desirable, nuisance, and native
hydrophytes within acceptable range.

Occurrence of wildlife and potential for exposure to residual
leachate in treatment wetland system

Erosion or sedimentation within acceptable limits.






