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March 31, 1998

Mr. Daniel King, P. E.

Division of Environmental Remediation

New York State Department of Environmental Conversation
270 Michigan Avenue

Buffalo, New York 14203-2999

Subject:  Frontier Chemical - Pendleton Site, Pendleton, New York
Order on Consent (#B9-0270-89-05)
Semi-Annual Report on Post Closure Operation, Maintenance, and Monitoring
Activities, March 1998

e

/

Dear Mr. King: fy

Vs 7
In accordance with the approved Pe;;dieton O & M Manual for the above referenced site,
enclosed are three copies of the first Semi-Annual Report on the Post-Closure Operation,
Maintenance, and Monitoring of the Closure Components of the Frontier Chemical-
Pendleton Site by the Pendleton PRP Group

If you have any questions regarding the above submittals, please call me at 423-336-4057.

Sincerely,
Pendleton PRP Group

\\ F\sv\- %‘W
( Jonn M. Burns
airman - Technical Committee for

Pendleton PRP Group
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Distribution:

Mr. Daniel King, P. E. (3 copies)

Division of Environmental Remediation

New York State Department of Environmental Conversation
270 Michigan Avenue

Buffalo, New York 14203-2999

Mr. G. Anders Carlson, Ph. D., Director (2 copies)
Bureau of Environmental Exposure Investigation
New York State Department of Health

2 University Place, Room 205

Albany, New York 12203-3399

Mr. Gerald Rider (1 copy)

Division of Hazardous Waste Remediation

New York State Department of Environmental Conservation
50 Wolf Road

Albany, New York 12233

Mr. James Devald (1 copy)

Niagara County Health Department
Environmental Services Division
Main P.O. Box 428

10th and East Falls Street

Niagara Falls, New York 14302-0428

Pendleton PRP Technical Committee
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Introduction

This is the second semi-annual report from the Frontier Chemical - Pendleton Site PRP Group (PRP
Group) for the Frontier Chemical - Pendleton Site located in Pendleton, New York. This report
summarizes the activities performed since September 1997 for Post-Closure Operation,
Maintenance, and Monitoring of the Closure Components of the Frontier Chemical-Pendleton Site
by the Pendleton PRP Group.

Background

The Frontier Chemical-Pendleton Site is located on Town Line Road in the Town of Pendleton,
Niagara County, New York. The total site comprises approximately 22 acres of the 75-acre Frontier
Chemical property. Prior to remediation activities, Quarry Lake, a flooded quarry that resulted
from the excavation of clay for use in clay brick and tile manufacturing at an on-site facility,
occupied 15 acres of the 22-acre site. The remaining 7 acres, identified as the former Process Area,
were utilized by Frontier Chemical Waste Process, Inc. (Frontier) when the site was operated as an
industrial waste treatment facility from 1958 to 1974. Plating wastes, pickle liquors and other liquid
acid wastes from plating and metal finishing industries were treated at the site, with residuals from
the waste treatment process being discharged into Quarry Lake. Much of the former Process Area
was filled and graded following termination of waste treatment operations.

The site remediation project with remedial designed by O’Brien & Gere and remedial action by
Sevenson Environmental Services, Inc. included the following major components:

1. Dewatering Quarry Lake to allow drying and consolidation of sediments

2. Excavation and relocation of sediments from Quarry Lake after dewatering operations to within

the limits of the capped area

Excavation and relocation of surface soils, fill or debris to within the limits of the capped area

4. Capping of consolidated sediments, previously dredged materials, and surface soils with a low-

permeability cap

Installation, in conjunction with a cap, of a low-permeability barrier to ground water flow

Construction of a ground water collection trench along the eastern shore of Quarry Lake and

the southern portion of the capped area

Reconstruction of the berm around Quarry Lake and installation of a new outlet structure

Construction of a ground water pumping station consisting of a wet well and dry vault

Installation of a ground water pre-treatment system within the dry vault

0. Conveyance of collected and pre-treated ground water to the local Publicly Owned Treatment

Works (POTW)

11. Creation of new wetlands at the site

12. Construction of a surface water swale adjacent to the cap access road to direct surface water
away from the capped area

13. Installation of piezometers inside and outside the capped area and a standpipe within the
ground water collection trench

14. Installation of a chain link fence around the capped area and pump station to limit access.

W
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Discussion

Post-closure operation, maintenance, and monitoring of the closure components of the Frontier
Chemical-Pendleton Site are the responsibility of the Pendleton PRP Group. Operation,
maintenance, and monitoring activities performed by the Pendleton PRP Group during this
reporting period includes the following five elements:

1. Routine inspection and maintenance of constructed features, including the capped area, ground
water collection and conveyance system, surface water runoff facilities, constructed wetlands,
access road, perimeter and containment berms, and outlet weir,

Regarding routine inspection and maintenance of constructed features, two site inspections
were conducted during this reporting period, one on October 28, 1997 and another on
February 24, 1998. The completed inspection forms are included in Attachment A-I.
Relocated wetlands inside the perimeter berm have not been planted with the species
shown in the project specification due to a lack of water in Quarry Lake.

The relocated wetlands inside the Quarry Lake levee have elevations of 574 feet for aquatic
bed species (Zone A), 575 feet for non-persistent emergent species (Zone B), and 576 feet
for persistent emergence species (Zone C). A water elevation chart is included as
Attachment A-2. This water level chart shows the history of the lake elevation starting in
April 1996 until it filled around January 8, 1998 with floodwaters from Bull Creek. The
PRP Group will plant the specified species after April 1, 1998.

2. Operation and maintenance of the ground water pre-treatment system, as described in the Pre-
Treatment System Operations Plan,

Regarding Operation and maintenance of the ground water pre-treatment system, the
monthly submittals to the Niagara Country Sewer District #1 detailing analytical and flow
data for this reporting period are included in Attachment B-1. Six months (September
1997 through February 1998) of submittals are included with this report. Also included in
Attachment B-2 is a table summarizing Operation, Maintenance, and Monitoring Activities
for the site during this report period.

3. Performance of a ground water monitoring program to monitor ground water conditions at the
site and to verify the inward hydraulic gradient within the capped area,

Regarding performance of a ground water monitoring program, the reports for Quarterly
Ground Water Measurements for September 1997 and Frontier Chemical - Pendleton Site,
Semi-Annual Ground Water Monitoring Report dated March 1998 are included as
Attachment C-1.
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4. Evaluation of operation, maintenance, and monitoring activities and identification of proposed
changes to the O&M Manual or site procedures and policies which would provide a safer and/or
more cost-effective operation, and

Regarding evaluation of operation, maintenance, and monitoring activities and
identification of proposed changes, a letter detailing the status of the maintenance work
completed in August and September is include in Attachment D-1. Field observation
reports for these activities are detailed in Attachment D-2.

5. Recordkeeping.

Regarding recordkeeeping activities, Jim Reed maintains at the Site and at Olin’s Niagara
Falls Plant daily and weekly logs and charts. Glynn Geotechnical (Jesse Grossman)
provides assistance to Jim Reed and updates O&M documentation. O’Brien & Gere (Steve
Anagnost) provide ground water monitoring. John Burns maintains analytical results and
reports to NCSD #1 and NYSDEC at Olin’s Charleston Plant. All these records are

available for review and inspection upon reasonable notice.
6. Response to NYSDEC Comments from September 1997 Submittal

Comment 1. In addition to the monitoring of the piezometers and the wells, indicate the
requirement for monitoring the lake water as required by the approved O&M Plan
for determination of the inward gradient.

Response: Quarry Lake water level is included in Attachment C, Table 3 and discussed
in section 1.2 of that report

Comment 2. The time period ranging from 0.4 year to 33 years for attainment of
ground water equilibrium seems to be out of proportion.

Response: The ranges of time periods for attainment of groundwater equilibrium in the
design report were based upon calculations using data collected by Golder and
URS.

Comment 2A:; How far does water have to travel in the containment to attain the inward
gradient?

Response: The maximum distance water will have to travel is the width of the landfill.
Comment 2B: It is our understanding that the ground waters which is present in the

overburden has to be evaluated for the inward gradient. What is the hydraulic
conductivity of the overburden soil? This should be indicated.

|8
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Response: The material under the capped area is composed of sediments, sludge and
soils placed under the cap during remedial action. The time required to dewater
the capped area is shown in section 1.2 of the report in Attachment C. Appendix B
of that report also gives the formula used for the calculation and the values used in
the calculation based on measured field values.

Comment 3. The PCB 1254 detected in well 88-12D which is located on the outside of
the containment is a matter of concern. Since the level detected is higher than the
ground water standard, further evaluation will be warranted after the second round
of sampling from the well.

Response: PCB 1254 was not detected during the February 1998 sampling round.

Comment 4. Table 1, include the data for lake water elevations as measured on the
specific dates.

Response: See Table 3 in Attachment C.

Comment 5. Figure 1, indicate the ground water level measurements taken from the
monitoring wells and the lake water level in the same manner as indicated for the
piezometers.

Response: All level measurements are included on Figure 1.

Comment 6. Attachment D - Site Maintenance Work [tems, submit the revised drawing
G-5 as indicated by the report.

Response: Drawing G-5 is included in Attachment D.

Comment 7. Provide details of the wetland in a sketch showing the areas where the
wetland is fully developed and the areas which have yet to be developed.

Response: All wetlands outside the containment berm are fully developed per the
project specifications. Wetlands inside the containment berm will be planted after
April 1, 1998.

Conclusion

The work performed for the Site from September 1997 to March 1998 was reviewed and found to
be in accordance with the approved O&M Manual for the Site. The filling of Quarry Lake during
the past winter provides both an opportunity for the Pendleton PRP Group to evaluate the inward
gradient at the Site with the lake at its designed water level and for the PRP Group to complete the
planting of wetlands inside the lake’s containment berm.
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Attachment A — Site Inspection Reports and Quarry Lake Water Elevations
Site Inspections
October 28, 1997
February 23-24, 1998

Quarry Lake Water Elevations



€ Jo | 3deg

J0pP"6Z//200678S

*auj ‘s1eautduy a1an 729 ualig.O

{o8eurep jo seary '¢

(sooueusundde 1o ‘sadid
‘SOA[BA JO UOISOLIOD 10 uonepeldsp ‘a8eyea p

{9AjeA yourd pauado pue paso]D ‘¢

{ae] Auend) p

LE-HW 2

LT-HN 4

LI-HW ®

"oxe]

Alrend) pue S3[OYUBUE Uf S[OAD] J91BM 2INSBIIA] T

{Pa103]J® SI JIojem punoid Jo moyy apy
1ey) Juaxs a1 03 sajeyrdioard/spijos Jo dunpjing °|

waysAg uo:iuf:cu pue

*SJNOUBAO pue sajoyqusw 3dadsuy AjjBnsiA

UOI[0)) H3)BAA PUNOID

{98eurep Jo seary °f

JAnpiqersur adofs Jo seary ‘9

LIUSWI[NAS JO SBAIY *C

Jswispqoad a8eurBI(y *p

Lpannbai Suimop "¢

ALK XX s A

Juone1adaa Jo Sujuuny Jo yoey ‘7

X

Lwspqoid uorsorq °|

*SuOIIPUO0d 3de)INs Joadsuy AfjensiA

13400 LJI[1qBIWIId J-M 0]

sjuamIuIo))

ON SIx

asuodsay

Hsel,

wayy

=
1

\v

&
TN e, aumeudig Joyoadsug
/ mﬂ\/

7o /._ YY) 6,. :awe )N Joyoadsuy

AN

——SNHNg NHOF
*.
I 1661 €0 AON
adz .03d

—~—

SN NI \_.,.Y.u:u

BTV

\M\_C «/\~ Q«.v\ ~ > *Q K wm,\ :uones0] g

U Q\*\\wkﬂf.\w& =3 wi. V) Q&:ﬂw :oweN g

W ,?\b \ \m\mﬂ/@ o4 Nb\n\.\w. lqm\v ‘paulo}iadg e

11309y uoroadsut - 931 U0R[PU - [EOIWAYY) 131

‘-z o1qe],



£ Jo z 98eq

20p'62/¥/T006Z8S

‘ouy ‘s1eauiduy olon % usug,O

,e3eurep jo seary '

{PaYo0] pue painoas sgurse) ' |

$12)2UI0Z31J PUB S|PA

‘uonIpuod 3dadsuy AjjensyA

Bugaojtuopy] 19)epn punoin

{28eurep Jo swaIy P

JAnnqeisul adojs jo seary "¢

{IUSWD[NAS JO SBAIY *T

(swapqoid worsoryg ‘|

M 1IN0
pue ‘uLIdg juswuielIuo))

*‘uonIpuod 3dadsuy AjjensiA

‘uraag 19jomLIdg

{98vurep Jo svary ‘¢

£ 3ULIN0Is 9A[S590XY T

({S1IQap JO uonR[NWINIOY ‘|

sapipoey

*S)I3AIND puB SIYOJP 3dadsuy Ajjensip

Jjouny 13j8pA d8LING

(IPpm 1M
_ /\, pue jneA A1 duipnpouy)
. \ R IEAY o ‘ugjq suoneradQ waisdg yuaupeas  -a.1g WAISAS JuduE3eAL Y,
-2y VI4 wogp we % \ A FJaoa o \uv_wv. )1 3DuUBpI0dIR Ul uopdadsuy wi0J1dg -3.1J 19)BAA pPUnOInD)
ON sax
sjuaw o)) yse], wayg
asuodsay

FARERY =S i.wvm :2umeudis 103osdsu
(-

.\v.u uw\ (SR Cn...‘

:awe) Joydadsuj

ORI RIS P Ieke

EL PN

[
.\_N.Q . <9|:w‘0 :\\umw

:uo1eI0T S

% Au\-.. . ,v\ur. VO_ .\.,\_._+CQ<,\w

:oweN S

LT 87 2799190

AR Hopaadsi - 211G HOPDIPUA,] - (OIS 12

:pauLIojIo g ate(y

RARIULAR




€ Jo ¢ 23 , 0P 6Z/b/T00678S "ou] ‘s1eauidug 2190 % USLIE.O

L

(TS TG S J3ATPR Y

| )

R A N W M N B R e ] G R [ (R AV AR ) L A VAL RV

X ,a3ewep jo seary ‘p

e LPax00] 59383 $5990V '€

LpayoeaIq 92uUd] 7

Jyoen sudig |

*sa)ud pue s30udy Joadsuy LfjensiA A3andag g 18aisAyd

X (aSewep Jo seary ‘p
< {IUAWANAS ‘¢
X {saloyiod 'z
X (Bumny ‘|
‘Speo.
$S3208 JO SUOIIPUO? J2E)ans 3oadsuy Ajjensip PBOY $5300Y
ON SIX
sjudwwo)) ysel, waj]
asuodsay
) [
\.V.d g\vwa :a1njeudig 1030adsug 12 C + (.O\TV TPV :UONBOOT AMNS
: @)
,x:.,..bf\/\ PIERYY) W» T awep Joy0adsul G EBN _M\QC w& - LL.,\T(.C\.\\W RN AS
o) m N\ k) 1oIBI M 7 @.UV T 799 o\fd«,U :pauLIo}iad a1

ISI0aYo uondadsul - 9)IS UOIB[PUIJ - [ETWIYD) J3! ' [-Z 9198l



€ Jo | 93ed 0P 6T/v/2006Z8S *ou] ‘s1oaujBug o190 79 UL,
' A (o3eurep Jo seary °¢

(ssoueusundde Jo ‘sadid
e ‘S9AJBA JO UOISOLI0D JO uonepeIdap ‘9deyes] b

\04\@0 A \Ji\w J @ S - LaAjeA yourd pauado pue pasol) ‘g

(e Arend 'p
LE-HN 9
(THN q
LI-HW B

s O'84 um. Awo ;ﬁﬂo pUR SOJOYUBI UI S[OAD] JOJBM INSBI] °T

{Pa193a]Je SI 1ajem punoid Jo mopj o
10y} 3U2IX9 9y 03 sayedroasd sprjos Jo dnpjing '}

n20)4 2 )9vSin ey

wd)sAg duBfaAuo) pus
‘snousad pue sajoyuewr dadsuy jjensipA | uopIdI0) I91EAN PUNOID

Le8eurep Jo sealy ‘L

JAnnqeisu adoys jo seary °9

LIUIUIDINAS JO SBATY °C

LR 7 A ST IS

(swiajqoid s8eurei(y p

Lpaxnnbal Suimo ‘¢

Juonejadaa Jo Jujuury Jo oe| g

Jurvjqoud uorsoxy 1

*SUOPIPUOD dduyIns Joadsuy AfjensjA 13A00) ANjIqesWwIdg-Mor]

SIX

sjudwmo) ysey, waj
asuodsay
2 r .
\Vdd.q n.)i\%\a :a1meudig Joyoadsuj AU T 9:«. Vo qb U Uﬂ :u0[Bd207] 9SG
\W@MN/\ [y Y 6\) :awep Jo30adsu] TS ﬁ.u\.\,scg.b. - §0+~v~w§®@ ETIEINIENIN
,_. ‘ \
(g€ ) JPoS wwen Z5577 FZ e 004 pweedd

“ISI}09Y0 uonoadsut - 31§ U0IR[PU{ - [BITWAYD) Ja! -z 31qeL




£Jo z 3%y

J0p°6Z/b/T006Z8S

v

+

*ou] ‘s1e9ulfug 2190 % uslIg,O

¢edeurep jo seary -7

{Pado0] pue painoas s3urse) |

$1933U10ZalJ PUE S[IAA

‘uontpuod 3dadsuy AjjensjA

Buroyiuopy 19)8AA punoin

Jodeurep jo seary ‘¢

LAnniqeisur adoys jo seary ‘¢

{IUSUIMNAS JO SBalY '

(suiojqoid uorsory 1

JIM BINO
pUE ‘uLIag JudauWuIBIu0)

‘uopiIpuod 3d3dsuy Ljjensip

‘uriag J13pwIg

{988urep jo seary ‘¢

{BuLmoos 2AISSa0XY 7

{S1IQap JO uoneuNddYy |

sapioey

*S)I3AND pue saydp jaadsui AjjensiA

Jjouny 13jep dujANG

(IPM 1M
pug jneA Laqg Suipnpour)

Ao \QQJ\ O~ 0\( - ‘ug|q suoneiadQ waysAg JuawIBILL -1 wISAS Jusur)BaL ],
: YIIM 2duBpI0dE Uy HopdIdsuy wi0j19g -314 19)BA\ punoas)
ON Sax
sjuaw o)) : yse], way
asuodsay
3 D \ ra

:a1meudg Jo10adsug

Y TR

:oweN J030adsuj

\%@@@. [4 w,\sSmJ

(3,56 ) 005

TR

P ) :uoneso
\ MD; nﬁv/ LSS EUN

~ o LU A :PWeN Mg

/
Y UEIESE) .& pumm :pawIoyIad ey

“1S1[03Y5 uonoadsur - 931 U0IIPUS{ - [BOIWIAYD) 19;

B A C LA




€ Jo ¢ 3ded

J0p°6Z/b/T006Z8S

‘au] ‘s1eauBuyg a19n 2 ualig, O

{93ewep jo sealy 'y

L P00 §2188 $5900Y ¢

Lpayoealq 9ouay g

Goeul sudig °|

*sa)88 puw s3dud) Joadsuy AjjensyA

Apandag g jeashyd

[9Seuiep JO SBALY '

JIUSWIANAS ‘€

(5910y10d °Z

L3umny °|

‘speo.
$53008 JO sUonIpuod aoepans yoadsuy Ajjensip

peoYy $S30VY

SHuWWOo))

oN Sax

asuodsay

HselL

EST

» (&2 4! :ainjeudig 1030adsuf

\\v

) VR S 2l %ﬁ/ :awep 1030adsuj

Ab\Qm m,\ \QQ\U JYjea

[ z
v o.+ J VO 7
VAN u@

:UO1BO0T NS

1\\\:‘m

NI + (Xl i ‘auwieN g

/[
BhE7] AT CL o PoucHdard

“ISIppPaYo uondadsut - 31§ UOIB[PUI{ - [BIIWAYD) 19

' 1-Telqel




Juswainsesy Jo ajeq

91?

N N
P 2 o
VAN S

MRS

\
©
o' © ™
O P QO

/@
©

IR
RS
Vv

\V
N

>
Y

o
N

o
4

N
N

°
W

00'v9G

- 00999

@
u.. g | 00895

‘:®>> ‘,,;

UOHEASIT s

Lo : : 00048

Bﬁﬂ!i!llﬂ!‘ﬂ
.’Blsli

suoneAs|g 49)epp e Auenp

00°z.s

T 00'v.S

00949

00'8.G

00°08s

1994 ‘uoneas)y



g INJWHOVLLY



Frontier Chemical - Pendleton Site
March 1998

Attachment B — Niagara County Sewer District #1 Submittals and Operation, Maintenance and
Monitoring Activities

Niagara County Sewer District 1 Submittals
February 5, 1998 Sampling
January 2, 1998 Sampling
December 4, 1997 Sampling
November 6, 1997 Sampling
October 10, 1997 Sampling
September 5, 1997 Sampling

Operation, Maintenance and Monitoring Activities Summary



FILE COPY

March 6, 1998

Mr. Frank Nerone

Chief Operator

Niagara County Sewer District #1
7346 Liberty Drive

Niagara Falls, NY 14304

Subject: Analytical Sampling Results (2/5/98 Sample)
Groundwater Discharge Through Pre-Treatment System
Pendleton (Frontier Chemical) Site

Dear Mr. Nerone:

Enclosed for your review are analytical results from the February 5, 1998, monthly sampling event for
discharge of collected groundwater from the pre-treatment system. Analytical results for this sampling
event are compared against the Permit (#36-11) requirements on the attached Analytical Summary and
Daily Flow sheets.

A review of the analytical and flow data shows that all permit parameters are significantly below the
stated permit requirements.

This data is being provided for your review and concurrence that all permit parameters are well within
their limits. If, following review of the enclosed information, you are not in agreement with the above
stated conclusion, please contact me at 423-336-4057 as soon as possible so we may discuss any future
monitoring requirements.

Sincerely,
" John M. Bums

or the Frontier Chemical - Pendleton Site PRP Group

enclosures: as stated
cc: D. Kummer
Pendleton Site Technical Committee



Frontier Chemical - Pendleton Site
Analytical Summary for WS 001

Permit # 96-11

Groundwater Discharge Point: D 002

239.301 Galions Discharged Prior To
10,357 Gallons Since Last Report
159 Average Dally Fiow Based on M days Between Samples

12138

U5
Parameters Permit] Detection| Sampie
Limit Limits| Results
Traatment System Discharge GPD GPD
Dischargs Rate{1) 62
§24 Analytss ugh uglL| uph
Toluene 1008 1.9
1.2-Dichloroethane 109 19
4-Methyi-2-Pentanone 109 59
Vinyl Chioride 1.0 28
Methyiene Chioride 1.0 28
trans-1,2-Dichicroethene 10.0 1.0
1.1,1-Trichioroethane 108 1.0
Trichioroethene 10.0 1.9
Banzene 10.0 1.0
Chioromethane 2.9
Sromomaethane 2.9
Chicroethane 2.9
Chioroform 1.0
Carbon Tetrachloride 18
1,1-Dichioroethene 18
Trichlorofluoromethane 2.0
1,4-Dichicrosthans 1.9
1.2-Dichioropropane 1.0|
Bromodichioromethans 19
2<Chiorosthytvinyl ether 2.9
cis-1,3-Dichloropropene 10
trans-1,3-Dichioropropene 1.0
1,1.2-Trichloroethane 1.0
Tetrachioroethane 12
Dibromochloromethane 1.9
Chicrobenzene 1.9
Ethyibenszene 1
Bromoform 1.8
1,1,2.2-Tetrachioroethane 1.9
1.3-Dichiorobenzene 1.0
1A-Dichlorobezene 1.0
12-Dichlorobenzene 1.0|
Sum of 624 Analytes 100.0}
608 Pesticides ugi ugh| ug/l
alpha BHC 1.0 0.003
beta BHC 200 0.006
delita 8HC 10.0 0.0194
gamme BHC %9 0.083
Heptachior 80 0.022,
Aldrin L X ] 0.04
Heptachior Epoxide 90 0.00%
44-DDE 0 0.00%
Maethoxychior 189 0.007
Metals moil. molL mgt.
Antimony [ K} 0.011] < 0.011
BSoron 400 8.012] 0ASS
Chromium 533 0.008 0.007
Cyanide(T) 20 0.005f < 0.005
Other moll. moA. molt.
Total Phenolics NA 0.008f < 0.005
TSS 300 4.000f < 4.000
Legend:

(1) Permit limit @ 662 GPD with maxxmum daily discharged @ 2500 GPD

{a) Detected in blank
NA Not applicable

Page 1



DAILY FLOW DATA - PENDLETON SITE

"FEBRUARY 1998

“TOTALIZER ~ DAILY
DATE READING FLOW
2/1/98 248555 310
2/2/98 248865 264
2/3/98 264
2/4/98 264
2/5/98 249658 110
2/6/98 249768 164
2/7/98 249932 107
2/8/98 250039 166
2/9/98 250205 108
2/10/98 250313 162
2/11/98 250475 213
2/12/98 250688 391
2/13/98 251079 193
2/14/98 193
2/15/98 251464 111
2/16/98 251575 255
2/17/98 251830 419
2/18/98 252249 553
2/19/98 252802 385
2/20/98 253187 222
2/21/98 253409 110
2/22/98 253519 161
2/23/98 253680 167
2/24/98 253847 162
2/25/98 254009 193
2/26/98 254202 54
2/27/98 254256 163
2/28/98 254419
AVERAGE DAILY FLOW IN GALLONS 217
P = DRY VAULT GROUNDWATER RELI|EF

gallons

allons

gallons

allons
TOTAL GALLONS 0

avg =flow between data points divided by days of missing data
avg =(249658-248865)/3 or 264 gallons per day for data between 2/2/98 and 2/5/98

Page 1




RECEIVED

WASTE STREAM TECHNOLOGY, INC. FEB 231998 -
302 Grote Street

Buffalo, NY 14207 JOHN BURNS
(716) 876-5290 .

Analytical Data Report
Report Date : 02/20/98
Group Number : 9801-156

Prepared For :
Mr. John Burns
Olin Corporation
P.O. Box 248
1186 Lower River Road NW
Charleston, TN 37310

Site : Frontier Chemical

Field and Laboratory Information

Client Id WST Lab #| Matrix | Date Sampled | Date Received Tfme
GAC #2 WS39537 | Aqueous 02/05/98 02/06/98 0830
Sample Status Upon Receipt : No irregularities. :

Analytical Services

Analytical Parameters Number of Samples Turnaround Time
Total Metals 1 Standard
Cyanide 1 Standard
Phenol 1 Standard
Total Suspended Solids 1 Standard

Report Released By : ﬁ-——-/éfflﬁf-(:f

Dr. Brian Schepart, l'.aboraton/ Director

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS
NYSDOH ELAP #11179 NJDEPE #73977 CDHS ELAP #2189

WASTE STREA™



METHODOLOGIES

The specific methodologies employed in obtaining the
analytical data reported are indicated on each of the result
forms. The method numbers shown refer to the following analytical
method references:

Methods for Chemical Analysis of Water and Wastes. EPA
600/4-79-020, March 1979, Revised 1983, U.S. Environmental
Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

Federal Register, 40 CFR Part 136: Guidelines Establishing
Test Procedures for the Analysis of Pollutants Under the
Clean Water Act. Revised July 1992.

Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods. Third Edition, Revised December 1996, United States '
EPA SW-846.

Annual Book of ASTM Standards, Volume II. ASTM, 100 Harbor
Drive, West Conshohocken, PA 19428-2959.

Standard Methods for the Examination of Water and
Wastewater. (18th Edition). American Public Health
Association, 1105 18th Street, NW, Washington, D.C. 20036.




Waste Stream Technology, Inc.
Metals Analysis Result Report

Site: FRONTIER CHEMICAL Group Number: 9801-156
Date Sampled: 02/05/98 Report Units:  mg/L
Date Received: 02/06/98 Matrix: Agqueous

Lab ID Number{ WS39537
Client ID GAC #2
Date Digested | 02/16/98

Detection Date Analysis

Analyte Limit Resuit Analyzed Method
Boron by ICP 0.012 0.459 02/19/98 EPA 200.7
Chromium by ICP 0.005 0.007 02/19/98 EPA 200.7
Antimony by ICP 0.011 < 0.011 02/19/98 - EPA 200.7




Waste Stream Technology, Inc.
Cyanide in Water

EPA 335.2
Site: FRONTIER CHEMICAL Group Number: 9801-156
Date Sampled: 02/05/98 Report Units:  mg/L
Date Received: 02/06/98 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS39537 GAC #2 02/16/98 0.005 < 0.005

WASTE STREAM

Rk s
7 e w3




Waste Stream Technology, Inc.
Total Recoverable Phenol

EPA 420.1
Site: FRONTIER CHEMICAL Group Number: 9801-156
Date Sampled: 02/05/98 Report Units:  mg/L
Date Received: 02/06/98 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS39537 GAC #2 02/19/98 0.005 < 0.005

(WaSTE STREAM




Waste Stream Technology, Inc.
Total Suspended Solids

EPA 160.2

Site: FRONTIER CHEMICAL Group Number: 9801-156
Date Sampled: 02/05/98 Report Units:  mg/L
Date Received: 02/06/98 Matrix: Aqueous

WST . Analysis Detection

Lab ID Client ID Date Limit Result

WS39537 GAC #2 02/09/98 4.0 < 4.0
WASTE STREAM
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FILE COPY

February 8, 1998

Mr. Frank Nerone

Chief Operator

Niagara County Sewer District #1
7346 Liberty Drive

Niagara Falls, NY 14304

Subject: Analytical Sampling Results (1/2/98 Sample)
Groundwater Discharge Through Pre-Treatment System
Pendleton (Frontier Chemical) Site

Dear Mr. Nerone:

Enclosed for your review are analytical results including our semiannual 624 parameters from the January
2, 1998, monthly sampling event for discharge of collected groundwater from the pre-treatment system. ~
Analytical results for this sampling event are compared against the Permit (#96-11) requirements on the
attached Analytical Summary and Daily Flow sheets.

-
.

A review of the analytical and flow data shows that all permit parameters are significantly below the stated
permit requirements.

This data is being provided for your review and concurrence that all permit parameters are well within their
limits. If, following review of the enclosed information, you are not in agreement with the above stated
conclusion, please contact me at 423-336-4057 as soon as possible so we may discuss any future
monitoring requirements.

Sincerely,
| ~
. . —vy \‘\A\ \\ \3 VONANS e

John M. Burns
For the Frontier Chemical - Pendleton Site PRP Group

Enclosures: as stated
cc: D. Kummer
Pendleton Site Technical Committee



Frontier Chemical - Pendleton Site
Analytical Summary for WS 001
Permit # 96-11
Groundwater Discharge Point: D 002

233.912 Gallons Discharged Prior To
5.389 Gallons Since Last Report
186 Average Daily Flow Based on 28 days Batween Samples

12/4197

1/2/98
Pameters Permit| Detection} Sampie
Limit Limits| Resuits
Treatment System Discharge GPD GPD
Discharge Rats{1) 662
624 Analytes ug/lL ug/L ug/l
Toluens 10.0 1.0
1,2-Dichloroathane 10.0 1.0]
4-Msathyl-2-Pentanone 10.0 5.0
Vinyl Chioride 10.0 2.0
Mathylene Chioride 10.0 28
trans-1,2-Dichloroethene 10.0 1.0I
1,1,1-Trichicrosthane 10.0 1.0
Trichlorosthene 10.¢ 1.0]
Benzense 10.0 1.0|
Chicromethane Z.Ol
Bromomaethane 20
Chloroethane 20
Chioroform 1.0
Carbon Tetrachloride 1.0
1,1-Dichiocrosthene 1.0
Trichlorofiuoromethanse 20
1,1-Dichlorosthans 1.0
1,2-Dichioropropane 1.0
Bromeodichloromethane 1.0
2-Chlorosthylvinyl ether 2.0
cis-1,3-Dichloropropene 1.0
trans-1,3-Dichioropropens 1.0
1,1,2-Trichicrosthane 1.0
Tetrachiorosthens 1.2
Dibromochioromethans 1.0
Chlorobenzens 1.0]
Ethyibenezene 1.0
Bromoform 1.0
1,1,2,2-Tetrachiorosthane 1.0
1,3-Dichicrobenzene 1.0
1,4-Dichiorcbezense 1.0
1,2-Dichiorcbenzene 1.0
Sum of 624 Analytes 100.0
608 Pesticides ug/l ug/l ug/l
alpha BHC 10.0 0.003
beta BHC 20.0 D.Oocl
deita BHC 10.0 0.010
gamme BHC 10.0 0.003]
Heptachlor 8.0 0.022
Aldrin 8.0 0.018
Heptachior Epoxide 9.0 0.009
4,4-0DE 20.0 0.0085|
Methoxychlor 18.0/ 0.007
Metals mg/L mg/L| mg/L
Antimony 0.1 0.008] < 0.009
Boron 4.00 0.200 0.548
Chromium 533 0.011] < 0.011
Cyanide(T) 2.0 0.005) < 0.005
Other mg/L. mg/L mgll.
Total Phenolics NA 0.008) < 0.005
TSS 300 4.000] < 4.000
Legend.

(1) Permit limit @ 662 GPD with maximum daily discharged @ 2500 GPD

{a) Detected in blank
NA Not applicable

Page 1




DAILY FLOW DATA - PENDLETON SITE
JANUARY 1998

TOTALIZER DAILY
DATE READING FLOW
1/1/98 226lavg
1/2/98 239301 106
1/3/98 239407 337
1/4/98 239744 381
1/5/98 240125 429
1/6/98 240554 424
17198 240978 632
1/8/98 241610 921
1/9/98 242531 1160
1/10/98 243691 459
1/11/98 244150 450
1/12/98 244600 327
1713/98 244927 223
1/14/98 245150 222
1/15/98 245372 171
1/16/98 245543 237
1717198 245780 110
1/18/98 245890 219
1/19/98 246109 109
1/20/98 246218 163
1/21/98 246381 166
1/22/98 246547 166
1123198 246713 221
1124198 246934 268
1/25/98 247202 168
1/26/98 247370 164
1127198 247534 162
1/28/98 247696 169
1/29/98 247865 222
1/30/98 248087 179
1/31/98 248266
AVERAGE DAILY FLOW IN GALLONS 306
= DRY VAULT GROUNDWATER RELIEF
1/2/98 353|gallons
1/9/98 285|gailons
gallons
gallons
TOTAL GALLONS 638

avg =flow between data points divided by days of missing data
avg =(239301-238622)/3 or 226 gallons per day for data between. 12/31/97 and 1/2/98

Page 1



WASTE STREAM TECHNOLOGY, INC.

302 Grote Street
Buffalo, NY 14207
(716) 876-5290

Analytical Data Report
Report Date : 01/19/98
Group Number : 9801-001

Prepared For :
Mr. John Burns
Olin Corporation

P.O. Box 248

1186 Lower River Road NW
Charleston, TN 37310

Site : Frontier Chemical

Field and Laboratory Information

FILE COPY

N ) Y
- MR

Client Id

WST Lab #

Matrix

Date Sampled

Date Received

Time

GAC 2

WS38696

Aqueous

1/2/98

1/5/98

0830

Sample Status Upon Receipt

: No irregularities.

Analytical Parameters
Total Metals
Cyanide
Phenol
Total Suspended Solids

Report Released By : DC,W*;»Q Q \ch-—-——"*

Analytical Services
Number of Samples

Turnaround Time

Standard
Standard
‘Standard
Standard

Daniel Vollmer, Laboratory QA/QC Officer

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS
NYSDOH ELAP #11179 NJDEPE #73977 CDHS ELAP #2189

WASTE STREAM



METHODOLOGIIS

The specific methodologies employed in obtaining the
analytical data reported are indicated on each of the result
forms. The method numbers shown refer to the following analytical
method references:

Methods for Chemical Analysis of Water and Wastes. EPA
600/4-79~020, March 1979, Revised 1983, U.S. Environmental
Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

Federal Register, 40 CFR Part 136: Guidelines Establishing
Test Procedures for the Analysis of Pollutants Under the
Clean Water Act. Revised July 1992,

Test Methods for Lvaluating Solid Waste: Physical/Chemical®
Methods. Third Fdition, Revised September 1994, United
States FPA SW-846.

Annual Book of ASTM Standards, Volume II. ASTM, 1916 Race
Street, Philadelphia, Pennsylvania 19103. '

Standard Methods for the Examination of Water and
Wastewater. (18th Edition). American Public Iealth
Association, 1105 18th Street, HW, Washington, D.C. 20036.

WASTE STREAM



Waste Stream Technology, Inc.
Total Suspended Solids

EPA 160.2

Site: FRONTIER CHEMICAL Group Number: 9801-001
Date Sampled: 01/02/98 Report Units:  mag/L
Date Received: 01/05/98 Matrix: Aqueous

WST . Analysis Detection

Lab ID Client ID Date Limit Result

WS38696 GAC 2 01/05/98 4.0 < 4.0
WASTE STREAM




Waste Stream Technology, Inc.
Total Recoverable Phenol

EPA 420.1

Site: FRONTIER CHEMICAL Group Number: 9801-001
Date Sampled: 01/02/98 Report Units: mg/L
Date Received: 01/05/98 Matrix: Aqueous

WST . Analysis Detection

Lab ID Client ID Date Limit Result

WS38696 GAC 2 01/05/98 0.005 < 0.005
WASTE STREQM




Waste Stream Technology, Inc.
Cyanide in Water

EPA 335.2
Site: FRONTIER CHEMICAL Group Number: 9801-001
Date Sampled: 01/02/98 Report Units:  mg/L
Date Received: 01/05/98 Matrix: Aqueous
WST . | Analysis Detection
Lab ID Client ID Date Limit Result
WS38696 GAC 2 01/14/98 0.005 < 0.005
WASTE STREAM




Site: FRONTIER CHEMICAL

Waste Stream Technology, Inc.

Metals Analysis Result Report

Group Number: 9801-001

Date Sampled: 01/02/98 Report Units:  mg/L
Jate Received: 01/05/98 Matrix: Aqueous
Lab ID Number| WS386396
Client ID GAC 2
Date Digested | 01/09/98
Detection Date Analysis
Analyte Limit Result Analyzed Method
Antimony by GFAA 0.009 < 0.009 01/13/98 EPA 200.9
Chromium by ICP 0.011 < 0.011 01/13/98 EPA 200.7
Boron by ICP 0.200 0.546 01/13/98 EPA 200.7
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January 8, 1998

Mr. Frank Nerone

Chief Operator

Niagara County Sewer District #1
7346 Liberty Drive

Niagara Fails, NY 14304

Subject: Analytical Sampling Results (12/4/97 Sample)
Groundwater Discharge Through Pre-Treatment System
Pendleton (Frontier Chemical) Site

Dear Mr. Nerone:

Enclosed for your review are analytical results including our semiannual 624 parameters from the
December 4, 1997, monthly sampling event for discharge of collected groundwater from the pre-treatment- *
system. Analytical results for this sampling event are compared against the Permit (#96-11) requirements

on the attached Analytical Summary and Daily Flow sheets.

A review of the analytical and flow data shows that all permit parameters are significantly below the stated
permit requirements.

This data is being provided for your review and concurrence that all permit parameters are well within their
limits. If, following review of the enclosed information, you are not in agreement with the above stated
conclusion, please contact me at 423-336-4057 as soon as possible so we may discuss any future
monitoring requirements.

ohp M. Burns
facthe Frontier Chemical - Pendleton Site PRP Group

enclosures: as stated
cc: D. Kummer
Pendleton Site Technical Committee



Frontier Chemical - Pendleton Site
Anaiytical Summary for WS 001

Permit # 96-11

Groundwater Discharge Point: D 002

228.288 Gallons Discharged Prior To

5.624 Gallons Since Last Report

11897

201 Average Daily Flow Based on 28 days Batwesn Samples

12497
Parameters Permit| Detection; Sampie
Limit Lirnits Results
Treatment System Dischargs GPD GPD
Discharge Rate(1) 6§62
624 Analytes ug/L ug/l ug/l
Toluene 10.0 1.0
1,2-Dichloroethane 10.0 1.0
4-Methyl-2-Pentanone 10.0 5.04
Vinyl Chioride 10.0 2.0
Mathylens Chioride 10.0 28
trans-1,2-Dichioroethene 10.0 1.0|
1,1,1-Trichioroethane 10.0 1.0
Trichlorcethene 10.0 1.0
Benzene 10.0 1.0
Chioromethane 2.9
Bromomethane 2.0
Chloroethane 2.0
Chloroform 1.0
Carbon Tetrachioride 1.0
1,1-Dichicroethene 1.0
Trichloroflucromethane 20
1,1-Dichicrosthane 1.0
1,2.Dichloropropane 1.0
Bromodichloromethane 1.0
2-Chiorosthyivinyl ether 2.0
cis-1,3-Dichloropropene 1.0
trans-1,3-Dichioropropens 1.0]
1,1,2-Trichiorosthane 1.0§
Tetrachioroethene 1.2
Dibromochloromethane 1.0
Chlorobenzene 1.0
Ethyibenezene 1.0]
Bromoform 1.0
1,1.2,2-Tetrachioroethane 1.0
1,3-Dichlorobenzene 1.0
1,4-Dichlorobezene 1.0
1,2-Dichlorobenzene 1.0
Sum of 624 Analytes 100.0{
608 Pesticides ug/t. ug/l ug/l
alpha BHC 10.0 0.003i
beta BHC 20.0 0.008
deita BHC 10.0| 0.010
gamme BHC 10.0 0.003;
Heptachior 8.0 0.022
Aldrin 8.0 0.018
Heptachlor Epoxide 9.0 0.009|
4,4-DDE 20.0 0.005
Methoxychior 18.0 0.007
Matals mg/l. mg/L| mg/l
Antimony 0.1 0.008] < 0.009
Boron 4.00 0.200 0.481
Chromium 533 0011} < 0.011
Cyanid«(T) 20 0.005) < 0.008
Other mg/l. mg/L| mg/l
Totai Phenolics NA 0.008) < 0.008
TSS 300 4.000] < 4.000
Legend.

(1) Permit limt @ 662 GPD with maximum daily discharged @ 2500 GPD

(a) Dstected in blank
NA Not applicable

Page 1




DAILY FLOW DATA - PENDLETON SITE
DECEMBER 1997

TOTALIZER DAILY
DATE READING FLOW
12/1/97 233503 98
12/2/97 233601 156lavg
12/3/97 156]avg
12/4/97 233912 159
12/5/97 234071 294|avg
12/6/97 294)avg
12/7/97 234658 105
12/8/97 234763 105
12/9/97 234868 105
12/10/97 234973 108
12/11/97 235081 160
12/12/97 235241 142javg
12/13/97 142]avg
12/14/97 142javg
12/15/97 235666 210
12/16/97 235876 266
12/17/97 236142 157
12/18/97 236299 104
12/19/97 236403 336
12/20/97 236739 105
12/21/97 236844 106
12/22/97 236950 104
12/23/97 237054 105
12/24/97 237159 373
12/25/97 237532 209
12/26/97 237741 570
12/27/97 238311 104
12/28/97 238415 104
12/29/97 238519 103
12/30/97 238622
12/31/97
AVERAGE DAILY FLOW IN GALL 177
| = DRY VAULT GROUNDWATER RELIEF
12/5/97 388|gallons
12/12/97 147]gallons
12/19/97 200{gallons
12/26/97 397|gallons
TOTAL GALLONS 1,132

avg =flow between data points divided by days of missing data
avg =(233912-233601)/2 or 156 gallons per day for data between 12/2/97 AND 12/4/97

Page 1



WASTE STREAM TECHNOLOGY, INC.
302 Grote Street
Buffalo, NY 14207
(716) 876-5290

Analytical Data Report
Report Date : 12/19/97
Group Number : 9701-1300

Prepared For :
Mr. John Burns
Olin Corporation
P.O. Box 248
1186 Lower River Road NW
Charleston, TN 37310

Site : Frontier Chemical

Field and Laboratory Information

Client Id WST Lab #| Matrix | Date Sampled | Date Received | Time

GAC Il WS38280 | Aqueous 12/4/97 12/5/97 0810

Sample Status Upon Receipt : No irregularities.

Analytical Services

Analytical Parameters Number of Samples Turnaround Time
Total Metals 1 Standard
Cyanide 1 Standard
Phenol 1 Standard
Total Suspended Solids 1 Standard

Report Released By : DOJN-.Q b) - \/c"-"'-%-
Daniel Volimer, Laboratory QA/QC Officer

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS

NYSDOH ELAP #11179 NJDEPE #73977 CDHS ELAP #2189
WASTE STREAM



METIIODOLOGIES

The specific methodologies employed in obtaining the
analytical data reported are indicated on each of the result
forms. The method numbers shown refer to the following analytical
method references:

Methods for Chemical Analysis of Water and Wastes. EPA
600/4-79-020, March 1979, Revised 1983, U.S. Environmental
Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

Federal Register, 40 CFR Part 136: Guidelines Establishing
Test Procedures for the Analysis of Pollutants Under the
Clean Water Act. Revised July 1992.

1

Test Methods for Evaluating Solid Waste: Physical/Chemical®
Methods. Third Fdition, Revised September 1994, United

States EPA SW-846.

Annual Book of ASTM Standards, Volume ITI. ASTM, 1916 Race
Street, Philadelphia, Pennsylvania 19103.

standard Methods for the Examination of Water and
Wastewater. (18th Edition). American Public llealth
Association, 1105 18th Street, HNW, Washington, D.C. 20036.

LWASTE STREAM



Site: FRONTIER CHEMICAL

Waste Stream Technology, Inc.

Metails Analysis Result Report

Group Number: 9701-1300

Date Sampled: 12/04/97 Report Units:  mg/L
Jate Received: 12/05/97 Matrix: Aqueous
Lab ID Number| WS38280
Client ID GAC Il
Date Digested | 12/12/97
Detection Date Analysis
Analyte Limit Result Analyzed Method
Antimony by GFAA 0.009 < 0.009 12/17/97 EPA 200.9
Chromium by ICP 0.011 < 0.011 12/15/97 EPA 200.7
Boron by ICP 0.200 0.481 12/15/97 EPA 200.7
LUASTE STREAM



Waste Stream Technology, Inc.
Cyanide in Water

EPA 335.2
Site: FRONTIER CHEMICAL Group Number: 9701-1300
Date Sampled: 12/04/97 Report Units:  mg/L
Date Received: 12/05/97 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Resuit
WS38280 GAC 1l 12/17/97 0.005 < 0.005
(LASTE STREAM




Waste Stream Technology, Inc.
Total Recoverable Phenol

EPA 420.1
site: FRONTIER CHEMICAL Group Number: 9701-1300
Date Sampled: 12/04/97 Report Units:  mg/L
Date Received: 12/05/97 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS38280 GAC Il 12/12/97 0.005 < 0.005
WASTE STREQAM




Waste Stream Technology, Inc.
Total Suspended Solids

EPA 160.2
Site: FRONTIER CHEMICAL Group Number: 9701-1300
Date Sampled: 12/04/97 Report Units:  mag/L
Date Received: 12/05/97 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS38280 GAC Il 12/08/97 4.0 < 4.0
WASTE STREAM
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December 8, 1997

Mr. Frank Nerone

Chief Operator

Niagara County Sewer District #1
7346 Liberty Drive

Niagara Falls, NY 14304

Subject: Analytical Sampling Results (11/6/97 Sample)
Groundwater Discharge Through Pre-Treatment System
Pendleton {Frontier Chemical) Site

Dear Mr. Nerone:

Enclosed for your review are analytical results including our semiannual 624 parameters from the o
November 8, 1997, monthly sampling event for discharge of collected groundwater from the pre-treatment
system. Analytical resuits for this sampling event are compared against the Permit (#96-11) requirements
on the attached Analytical Summary and Daily Flow sheets.

A review of the analytical and flow data shows that all permit parameters are significantly below the stated
permit requirements.

This data is being provided for your review and concurrence that all permit parameters are well within their
limits. If, following review of the enclosed information, you are not in agreement with the above stated
conclusion, please contact me at 423-336-4057 as soon as possible so we may discuss any future
monitoring requirements.

Sincerely,

'YV\Q)W
Jahn M. Burns
the Frontier Chemical - Pendleton Site PRP Group

enclosures. as stated
cc: D. Kummer
Pendleton Site Technical Committee



DAILY FLOW DATA - PENDLETON SITE
NOVEMBER 1897

TOTALIZER DAILY
DATE READING FLOW
11/1/97 227352 103
11/2/97 227455 167|avg
11/3/97 167avg
11/4/97 167|avg
11/5/97 167|avg
11/6/97 167|avg
11/7/97 228288 157
11/8/97 228445 104
11/9/97 228549 103
11/10/97 228652 104
11/11/97 228756 103
11/12/97 228859 105
11/13/97 228964 159
11/14/97 229123 267
11/15/97] . 229390 268
11/16/97 229658 319
11/17/97 229977 188avg
11/18/97 188|avg
11/19/97 230353 219
11/20/97 230572 159
11121197 230731 374lavg
11/22/97 374]avg
11/23/97 374}avg
11/24/97 231854 164
11/25/97 232018 215
11/26/97 232233 267
11/27/97 232500 160
11/28/97 232660 629
11/29/97 233289 104
11/30/97 233393
AVERAGE DAILY FLOW IN GALLONS 208
= DRY VAULT GROUNDWATER RELIEF
11/21/97 460|gallons
11/28/97 477|gallons
TOTAL GALLONS 937

avg =flow between data points divided by days of missing data
avg =(228288-227455)/5 or 167 gallons per day for data between 11/7/97 AND 11/12/97
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Frontier Chemical - Pendleton Site
Analytical Summary for WS 001

Permit # 96-11

Groundwater Discharge Point: D 002

222,754 Gallons Discharged Prior To
5534 Gatlons Since Last Report
154 Average Daily Flow Based on 36 days Between Samples

10/2/97

116097
Parameters Permit] Detection Sample
Limit Limits Results
Treatment System Discharge GPD GPOD
Discharge Rate{1) 682
624 Analytes ug/L ug/L ugil
Toluene 10.0 1.0
1,2-Dichioroethane 10.0 1.0
4-Mathyl-2-Pentancne 10.0 5.0
Vinyi Chioride 10.0 2.0!
Mathyiene Chioride 10.0 2.8
trans-1,2-Dichloroethens 10.0 1.0
1,1,1-Trichlorcsthane 10.0 1.0
Trichloroethens 10.0 1.0
Benzene 10.0 1.0]
Chioromethane 2.0
Bromomethane 2.0
Chloroethane 2.0
Chioroform 1.0
Carbon Tetrachloride 1.0
1,1-Dichiorosthens 1.0]
Trichlorofluoromethane 2.0
1,1-Dichiorosthane 1.9
1,2-Dichioropropane 1.0
Bromodichloromethane 1.0
2-Chiorosthyivinyl ether 2.0
cis-1,3-Dichioropropene 1.0]
trans-1,3-Dichioropropens 1.0
1,1,2-Trichlorosthane 1.0
Tetrachloroethene 1.2
Dibromochloromethane 1.0
Chiorobenzene 1.0
Ethylbenezene 1.0
Bromoform 1.0
1,1,2,2-Tetrachioroethane 1.0
1,3-Dichiorobenzene 1.0
1,4-Dichlorobezene 1.0
1,2-Dichlorobenzens 1.0
Sum of 624 Analytes 100.01
608 Pesticides ug/l ug/L| ug/l.
alpha BHC 10.0 0.003
beta BHC 20.0 0.008
deita BHC 10.0 0.010f
gamme BHC 10.0 0.002!
Heptachior 8.0 0.022
Aldrin 8.0 0.018
Heptachlor Epoxide 9.0 0.009
4,4-00E 20.0 0.005
Methoxychior 18.0 0.007
Metais mg/l. mg/L mg/L
Antimony 0.1 0.008f < 0.009
Boron 4,00 0.200 0.653
Chromium 5.33 0.011] < 0.011
Cyanide(T) 2.0 0.005 0.010
Other mg/L mg/t mg/t
Total Phenolics NA 0.005f < 0.008
7SS 300 4.000 4,800

Legend:
(1) Permit limit @ 662 GPD with maximum daily discharged @ 2500 GPD

{a) Detected in blank
NA Not applicable
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WASTE STREAM TECHNOLOGY, INC.

302 Grote Street
Buffalo, NY 14207
(716) 876-5290

Analyticél Data Report
Report Date : 11/25/97
Group Number : 9701-1154 -

Prepared For :
Mr. John Burns
Olin Corporation
P.O. Box 248
1186 Lower River Road NW
Charleston, TN 37310

Site : Frontier Chemical

Field and Laboratory Information

RECEIVED |
DEC 0 1 1997

JOHN BURNS

Client Id WST Lab #| Matrix | Date Sampled

Date Received | Time

GAC Il . WS37705 | Aqueous 11/6/97

11/11/97 0745

Sample Status Upon Receipt : No irregularities.

Analytical Services

Analytical Parameters Number of Samples
Total Metals 1
Cyanide 1
Phenol 1
Total Suspended Solids 1

Turnaround Time
Standard
Standard
Standard
Standard

Report Released By : ch@? . \/w___.._\

Daniel Vollmer, Laboratory QA/QC Officer

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS
NYSDOH ELAP #11179 NJDEPE #73977 CDHS ELAP #2189

WASTE STREAM



METIIODOLOGIES

The specific methodologies employed in obtaining the
analytical data reported are indicated on each of the result
forms. The method numbers shown refer to the following analytical
method references:

Methods for Chemical Analysis of Water and Wastes. EPA
600/4-79-020, March 1979, Revised 1983, U.S. Environmental
Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

Federal Register, 40 CFR Part 136: Guidelines Establishing
Test Procedures for the Analysis of Pollutants Under the
Clean Water Act. Revised July 1992.

Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods. Third Edition, Revised September 1994, United

States EPA SW-846,

Annual Book of ASTM Standards, Volume IT. ASTM, 1916 Race
Street, Philadelphia, Pennsylvania 19103.

Standard Methods for the Examination of Water and
Wastewater. (18th Edition). American Public Health
Association, 1105 18th Street, MW, Washington, D.C. 20036.

UQSTE STREQM



Site: FRONTIER CHEMICAL

Waste Stream Technology, Inc.

Metals Analysis Result Report

Group Number: 9701-1154

Nate Sampled: 11/06/97 Report Units:  mg/L
Jate Received: 11/11/97 Matrix: Aqueous
Lab ID Number| WS37705
Client ID GAC II
Date Digested | 11/11/97
Detection Date Analysis
Analyte Limit Resuit Analyzed Method
Antimony by GFAA 0.009 < 0.009 11/18/97 EPA 200.9
Chromium by ICP 0.011 < 0.011 11/24/97 EPA 200.7
Boron by ICP 0.200 0.653 11/24/97 EPA 200.7
WASTE STREAM



Waste Stream Technology, Inc.
Cyanide in Water

EPA 335.2
Site: FRONTIER CHEMICAL Group Number: 9701-1154
Date Sampled: 11/06/97 Report Units:  mg/L
Date Received: 11/11/97 Matrix: Agqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS37705 GACII 11/12/97 0.005 0.010
WASTE STREAM




Waste Stream Technology, Inc.
Total Recoverable Phenol

EPA 420.1
Jite: FRONTIER CHEMICAL Group Number: 9701-1154
Date Sampled: 11/06/97 Report Units:  mag/L
Date Received: 11/11/97 Matrix: Agqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Resuit
WS37705 GAC I 11/18/97 0.005 < 0.005
(WAQSTE STREAM




Waste Stream Technology, Inc.
Total Suspended Solids

EPA 160.2
Site: FRONTIER CHEMICAL Group Number: 9701-1154
Date Sampled: 11/06/97 Report Units:  mg/L
Date Received: 11/11/97 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Resuit
WS37705 GAC Il 11/12/97 4.0 4.8

WASTE STREAM
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November 10,1997

Mr. Frank Nerone

Chief Operator

Niagara County Sewer District #1
7346 Liberty Drive

Niagara Falis, NY 14304

Subject: Analytical Sampling Results (10/10/97 Sample)
Groundwater Discharge Through Pre-Treatment System
Pendleton (Frontier Chemical) Site

Dear Mr. Nerone:

Enclosed for your review are analytical results including our semiannual 624 parameters from the

November 10, 1997, monthly sampling event for discharge of collected groundwater from the pre- -

treatment system. Analytical results for this sampling event are compared against the Permit (#96-11)
requirements on the attached Analytical Summary and Daily Flow sheets.

A review of the analytical and flow data shows that all permit parameters are significantly below the stated
permit requirements. '

This data is being provided for your review and concurrence that all permit parameters are well within their
limits. If, following review of the enclosed information, you are not in agreement with the above stated
conclusion, please contact me at 423-336-4057 as soon as possible so we may discuss any future
monitoring requirements.

Sincerely,

nM Bms M
fon the Frontier €hemical - Pendlieton Site PRP Group

enclosures: as stated
cec: D. Kummer
Pendieton Site Technical Committee



Frontier Chemical - Pendleton Site
Analy’ucal Summary for WS 001

Permit # 96-11

Groundwater Discharge Point: D 002

218852 Galions Discharged Prior Ta /4797

4,102 Gailons Since Last Report

141 Average Daily Flow Based on 29 days Between Samples

- - 10/2/97
. Parameters . Permit| Detection S T‘“"—
T T T T Resuits
Treatment System Discharge GPD GPD
__DischargeRate(1) =~ _ 862 N
6§24 Analytes ug/l ug/l
Toluene _ L _ 100 1.0
"1,2-Dichioroethane , I l’ T
‘&-Methyl-2-Pentanone 100 =
~Vinyl Chloride o ) T 00
_ Methylene Chioride o 7 100 T
" trans-1,2-Dichloroethene 100 I
“1,13-Trichlorosthane 1 400 )
) Tn hlorq;thsnn o B '_ . 100
" ‘Benzene ' 10.0
_Chioromethane R _
" Bromomethane B . N
_'_-El;ﬁrqe!ham ) o ' ! ‘ .,-."__. _
_ “Chloroform i ' -

Carbog_Tatrichlondo
1,1-Dichioroethene
Tnchloroﬂuommcthann
1‘1 _plchloroct_h__a'ng

" 1,2-Dichloropropane
.Bromodlchloromothano
2-Chiorosthylviny! ather
cis-1,3-Dichloropropene
trans-1,3-Dichloropropens
'1,1,2-Trichloroethans

Tetrachioroethene
‘Dibromochioromethane
‘Chlorobenzane

Ethylbenezene

Bromoform
'1,1,2,2-Tetrachioroethane
1,3-Dichiorobenzene
1.4-Dichiorobezene
1,2-Dichlorobenzene

Sum of 624 Analytes

(1) Permt hmit @ 662 GPD with maximum daily discharged @ 2500 GPD
(a) Detected in blank
NA Not applicabie

608 Pesticides ug/L ug/l. ug/i.
alpha BHC 10.0 0,003 0.003
beta BHC ‘ © 200 o.o08) 0.006
deita BHC 10.0 0.010 0.010
gamme BHC B ] 10.0{ 0003 0.003
Heptachlor C o8| 0022 0.022
Aldrin ) 80|  0.018 0.018
Heptachlor Epoxide ) ’ al 9.0 0.009| 0.009
4,4-DDE 200,  o0.008 0.005
Methoxychtor : 18.0 0.007 0.007,

Metals mg/l. mg/L.
Antimony 0.008}f < 0.009
Boron ) ) N _0.200 0.642°
Chromium T o011 < o011
Cyanide(T) 0.005] <  0.005

Other mglL mag/L| mg/L
Total Phenolics » NA 0.005] < 0.005
1SS ] 300 4.000] < 4.000

Legena

Page 1
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DAILY FLOW DATA - PENDLETON SITE

OCTOBER 1897

TOTALIZER DAILY
DATE READING FLOW
9/30/97 222654 50]avg
10/1/97 50]|avg
1012197 222754 191
10/3/97 222945 156
10/4/97 223101 7
10/5/97 223108 295
10/6/197 223403 273
1077197 273
10/8/97 223949 105
10/9/97 224054 54
10/10/97 224108 440
10/11/97 224548 124
10/12/97 224672 102
10/13/97 224774 154
10/14/97 224928 104
10/15/97 225032 130]avg
10/16/97 130 avg
10/17/97 225291 104
10/18/97 225395 129]avg
10/19/97 129]avg
10/20/97 225653 104
10/21/97 225757 104
10122197 225861 104
10/23/97 225965 149
10/24/97 226114 112
10/25/97 226226 105
10/26/97 226331 130[avg
10727197 130]avg
10/28/97 226591 162
10/29/97 226753 104
10/30/97 226857 103
10/31/97 226960
AVERAGE DAILY FLOW IN GALLONS 142

= DRY VAULT GROUNDWATER RELIEF

avg =flow between data points divided by days of missing data
avg =(222754-222654)/2 or 50 gallons per day for data between 9/30/97 AND 10/2/97

10/3/97 260|gallons
10/10/97 356|gallons
TOTAL GALLONS 616

Page 1
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WASTE STREAM TECHNOLOGY, INC. RECEIVED
302 Grote Street

Buffalo, NY 14207 0CT 30 1997
(716) 876-5290

| JOHN BURNS
Analytical Data Report
Report Date : 10/17/97
Group Number : 9701-991
Prepared For :
Mr. John Burns
Olin Corporation
P.O. Box 248
1186 Lower River Road NW
Charleston, TN 37310
Site . Frontier Chemical - Pendelton
. Field and Laboratory information .
Client id WST Lab #| Matrix | Date Sampled | Date Received | Time
7J02560-7J02565 WS36793 | Aqueous 10/2/97 10/3/97 1030
Sample Status Upon Receipt : No irregularities.
Analytical Services
Analytical Parameters Number of Samples Turnaround Time
624 1 Standard
608 1 Standard
Metals 1 Standard
Cyanide 1 Standard
Phenol 1 Standard
Total Suspended Solids 1 Standard

Report Released By : OM \A) \/c-'»’——-—-——\
Daniel Vollmer, Laboratory QA/QC Officer

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS
NYSDOH ELAP #11179 NJDEPE #73977 CDHS ELAP #2189

WASTE STREAM



METIIODOLOGIES

The specific methodologies employed in obtaining the
analytical data reported are indicated on each of the result
forms. The method numbers shown refer to the following analytical
method references:

Methods for Chemical Analysis of Water and Wastes. EPA
600/4-79-020, March 1979, Revised 1983, U.S. Environmental
Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

Federal Register, 40 CFR Part 136: Guidelines Establishing
Test Procedures for the Analysis of Pollutants Under the
Clean Water Act. Revised July 1992.

W

Test Methods for Evaluating Solid Waste: Physical/Chemical -
Methods. Third Edition, Revised September 1994, United

States EPA SW-846.

Annual Book of ASTM Standards, Volume II. ASTM, 1916 Race
Street, Philadelphia, Pennsylvania 19103.

Standard Methods for the Examination of Water and
Wastewater. (18th Edition). American Public Health
Association, 1105 18th Street, HW, Washington, D.C. 20036.

WASTE STREQM
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ORGANIC DATA QUALIFIERS

Indicates compound was analyzed for but not detected.

Indicates an estimated value. This flag is used either

when estimating a concentration for tentatively
identified compounds where a 1:1 response is assumed,
or when the mass spectral data indicates the presence
of a compound that meets identification criteria, but
the result is less than the sample gquantitation limit
but greater than zero.

This flag applies to pesticide results where the
identification has been confirmed by GC/MS.

This flag is used when the analyte is found in the
associated blank as well as the sample.

This flag identifies all compounds whose concentrations

exceed the calibration range of the GC/MS instrument or
that specific analysis.

-

This flag identifies all compounds identified in an
analysis at a secondary dilution factor.

Matrix spike recovery is greater than the expected
upper limit of analytical performance.

Matrix spike recovery is less than the expected lower
limit of analytical performance.

Indicates that a surrogate recovery was found to be
outside the expected limits of analytical performance.

Indicates that the surrogate compound was diluted out
because the sample had to be diluted to obtain
analytical results and a recovery could not be
calculated.

Indicates that the compound is a surrogate and the

values reported for these compounds are in percent
recovery. The quality control recovery limits (QC
Limits) are indicated in the detection limit column.



Waste Stream Technology, Inc.
40 CFR Part 136 Method 624

EPA 624
Site: FRONTIER CHEMICAL - PENDELTON Group Number: 9701-991
Date Sampled: 10/02/97 Report Units:  ug/L
Date Received: 10/03/97 Aqueous
Lab ID Number | WS36793
Client ID 7J02560-7J02565
Date Extracted NA
Date Analyzed 10/07/97
Compound D;tgﬁ':‘?t: l(':/:')u Resuit Q
chloromethane 2.0 2.0 U
vinyl chloride 2.0 2.0 U
bromomethane 2.0 2.0 U
chloroethane 2.0 2.0 U
Trichlorofluoromethane 2.0 2.0 U
1,1-dichloroethene 1.0 1.0 U
methylene chloride 2.8 2.8 U
trans-1,2-dichloroethene 1.0 1.0 U
1,1-dichloroethane 1.0 1.0 U
chloroform 1.0 1.0 U
1,1,1-trichloroethane 1.0 1.0 U N
carbon tetrachloride 1.0 1.0 U
benzene ‘ 1.0 1.0 U
1,2-dichloroethane 1.0 1.0 U
trichloroethene 1.0 1.0 u
1,2-dichloropropane 1.0 1.0 U
bromodichloromethane 1.0 1.0 U
2-chloroethylvinyl ether 2.0 2.0 U
cis-1,3-dichloropropene 1.0 1.0 U
toluene 1.0 1.0 U
trans-1,3-dichloropropene 1.0 1.0 U
1,1,2-trichloroethane 1.0 1.0 U
tetrachloroethene 1.2 1.2 U
dibromochloromethane 1.0 1.0 U
chlorobenzene 1.0 1.0 U
ethylbenzene 1.0 1.0 U
bromoform 1.0 1.0 U
1,1,2,2-tetrachloroethane 1.0 1.0 U
1,3-dichlorobenzene 1.0 1.0 U
1,4-dichlorobenzene 1.0 1.0 U
1,2-dichiorobenzene 1.0 1.0 U
1,2-Dichloroethane-d4 (%) 76-114 . 104.0
Toluene-d8 (%) 88-110 . 110.0
Bromofluorobenzene (%) 86-115 . 115.0

Dilution Factor 1

WASTE STREAM



Waste Stream Technology, inc.

40 CFR 136 Method 608 Pest-PCBs

EPA 608
Site: FRONTIER CHEMICAL - PENDELTON Group Number: 9701-991
Date Sampled: 10/02/97 Report Units:  ug/L
Date Received: 10/03/97 Matrix: Aqueous
Lab ID Number | WS36793
Client ID 7J02560-7J02565
Date Extracted 10/06/97
Date Analyzed 10/06/97
Compound Dgtceit;;?t: |(r;|)tl Result Q
alpha-BHC 0.003 0.003 U
beta-BHC 0.006 0.006 U
gamma-BHC 0.003 0.003 U
deita-BHC 0.010 0.010 U
heptachlor 0.022 0.022 U
aldrin 0.018 0.018 U
heptachlor epoxide 0.009 0.009 U
endosuifan | 0.005 0.005 U
dieldrin 0.005 0.005 U
4 4-DDE 0.008 0.005 U
endrin 0.012 0.012 u )
endosulfan || 0.006 0.006 U
4,.4'-DDD 0.005 0.005 U
endrin aldehyde 0.008 0.009 U
endosulfan sulfate 0.065 0.065 U
4,4'-DDT 0.020 0.020 U
chlordane 0.075 0.075 U
toxaphene 0.338 0.338 U
aroclor 1016 0.294 0.294 U
aroclor 1221 0.251 0.251 U
aroclor 1232 0.414 0.414 U
aroclor 1242 0.196 0.196 U
aroclor 1248 0.100 0.100 U
aroclor 1254 0.057 0.057 U
aroclor 1260 0.065 0.065 U
Tetrachloro-m-xylene (%) 60-150 . 88.200
Decachlorobiphenyl (%) 60-150 . 111.000

Dilution Factor 1

WASTE STREAM



Waste Stream Technology, Inc.

Metals Analysis Resuit Report

Site: FRONTIER CHEMICAL - PENDELTON

Group Number: 9701-991

Nate Sampled: 10/02/97 Report Units:  mg/L
ate Received: 10/03/97 Matrix: Aqueous
Lab ID Number; WS36793
Client ID 7J02560-7J02565
Date Digested | 10/06/97
Detection Date Analysis
Analyte Limit Result Analyzed Method
Antimony by GFAA 0.008 < 0.008 10/14/97 EPA 200.9
Boron by ICP 0.200 0.642 10/16/97 EPA 200.7
Chromium by ICP 0.011 < 0.011 10/16/97 EPA 200.7

WASTE STREATT



Waste Stream Technology, Inc.

Site: FRONTIER CHEMICAL - PENDELTON

Nate Sampled: NA

Metals Method Blank Analysis Result Report

Group Number: §701-991

Report Units:  PPM
Jate Received: NA
Lab ID Number| MB100697-HP1
Client ID NA
Date Digested | 10/06/97
Detection Date Analysis
Analyte Limit Result Analyzed Method
Sb Method Blank 0.009 < 0.009 10/14/97 EPA 200.9
B Method Blank 0.200 < 0.200 10/16/97 EPA 200.7
Cr Method Blank 0.011 < 0.011 10/16/97 EPA 200.7
MB denotes Method Blank
NA denotes Not Applicable
WASTE STREAM




Waste Stream Technology, Inc.
Cyanide in Water

EPA 335.2

Site: FRONTIER CHEMICAL - PENDELTON Group Number: 9701-991
Date Sampled: 10/02/97 Report Units: mg/L
Date Received: 10/03/97 Matrix: Aqueous

WST . Analysis Detection

Lab ID Client ID Date Limit Result

WS36793 7J02560-7J02585 10/07/97 0.005 < 0.005
WASTE STREAM




Waste Stream Technology, Inc.
Total Recoverabie Phenol

EPA 420.1
Site: FRONTIER CHEMICAL - PENDELTON Group Number: 9701-991
Date Sampled: 10/02/97 Report Units:  mg/L
Date Received: 10/03/97 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS36793 7J02560-7J02565 10/13/97 0.005 < 0.005

WASTE STREAM




Waste Stream Technology, Inc.
Total Suspended Solids

EPA 160.2
3ite;: FRONTIER CHEMICAL - PENDELTON Group Number: 9701-991
Date Sampled: 10/02/97 Report Units:  mg/L
Date Received: 10/03/97 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Resuit
WS36793 7J02560-7J02565 10/06/97 4.0 < 4.0

WASTE STREAM
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October 9. 1997

Mr. Frank Nerone

Chief Qperator

Niagara County Sewer District #1
7346 Liberty Drive

Niagara Falls, NY 14304

Subject: Analytical Sampling Results (9/4/97 Sample)
Groundwater Discharge Through Pre-Treatment System
Pendleton (Frontier Chemical) Site

Dear Mr. Nerone:

Enclosed for your review are analytical results from the September 4, 1997, monthly sampling event for
discharge of collected groundwater from the pre-treatment system. Analytical results for this sampling”
event are compared against the Permit (#96-11) requirements on the attached Analytical Summary and
Daily Flow sheets.

A review of the analytical and flow data shows that all permit parameters are significantly below the stated
permit requirements.

This data is being provided for your review and concurrence that all permit parameters are well within their
limits. 1f, following review of the enclosed information, you are not in agreement with the above stated
conclusion. please contact me at 423-336-4057 as soon as possible so we may discuss any future
monitoring requirements.

Sincerely,

™ (Suwu

ohn M. Burns
for the Frontier Chemical - Pendleton Site PRP Group

enclosures: as stated
cc: D. Kummer
Pendleton Site Technical Committee



Frontier Chemical - Pendieton Site

Analyticai Summary for WS 001

213818

4.833

‘67

Permit # 96-11
Groundwater Discharge Point: D 002

Gallons Discharged Prior To
Gallons Since Last Report
Average Daily Flow Based on 29 days Between Samples

817197

1) Permit umit @ 662 GPD with maxmum gaily discharged @ 2560 GPO

.a) Detected in blank
NA Not appiicapie

Page 1

9/4/97
Parameters Pemit} Detection Sample
Limit Limitsi Results
Treatment Systsm Discharge GPD GPO
Discharge Rate{1) 662
624 Analytes ug/l ug/l ug/l
Toluene 10.0 1.0
1.2-Oichloroethane 10.0 1.0
4-Methyi-2-Pentanone 10.0 5.0
Vinylt Chloride 10.0 2.0
Methyiene Chloride 10.0 2.8
trans-1,2-Dichioroethense 10.0 1.0
1,1.1-Trichioroethane 10.0 1.0
Trichioroethene 10.0 1.0
Benzene 10.0 1.0!
Chloromethane 2.0
Bromomethane 2.0
Chlorosthane 2.0
Chioraform 1.0
Carbon Tetrachioride 1.0
1,1-Dichioroethene 1.0
Trichlorofluoromethane 2.0
1,1-Dichloroethane 1.0
1.2-Dichloropropane 1.0
Bromodichloromethane 1.0
2-Chloroethylvinyl ather 2.0
cis-1,3-Dichioropropene 1.0
trans-1,3-Dichloropropene 1.0
1,1,2-Trichioroethane 1.0
Tetrachloroethene 1.2
Dibromochloromethane 1.0
Chlorobenzene 1.0
Ethylbenezene 1.0
Bromoform 1.0
1,1,2,2-Tetrachloroethane 1.0
1.3-Dichlorobenzane 1.0]
1.4-Dichlorobezene 1.0
1,2-Dichlorobenzene 1.0
Sum of 524 Anaiytes 100.0f
608 Pesticides ug/l ug/t ug/l
alpha BHC 10.0 0,003
beta BHC 20.0 0.006
delta BHC 10.0 0.009
gamme BHC 10.0 0.003l
Heptachlor 8.0 0.020!
Aldrin 8.0 0.017'
Heptachlor Epoxide 9.0 0.008
4,4-0DE 20.0 0.005
Methoxychior 18.0 0.003
Metals mgil mgiL mgil.
Antimony 0.1 0.009 0009
Boron 4.00 0.200! 0740
Chromium 5.33 0.011 0011
Cyanide(T) 2.0 0.005 0.015
iOther mgil mg/L| mg/l.
Total Phenolics NA 0.005! 0005
7SS 300 4.000 4000
Legend




DAILY FLOW DATA - PENDLETON SITE
SEPTEMBER 1997

TOTALIZER DAILY
DATE READING FLOW

9/1/97 54|avg
9/2/97 218337 51
9/3/97 218388 264
9/4/97 218652 103
9/5/97 218755 154
9/6/97 218909 102
917197 21901 257
9/8/97 219268 154

9/9/97 219422 51|avg

9/10/97 51]avg
9/11/97 219524 154
9/12/97 219678 353
9/13/97 220031 155
9/14/97 220186 103
9/15/97 220289 102
9/16/97 220391 155
9/17/97 220546 102
9/18/97 220648 103
9/19/97 220751 154
9/20/97 220905 157
9/21/97 221062 258
9/22/97 221320 104
9/23/97 221424 104

9/24/97 221528 95|avg

9/25/97 95(avg
9/26/97 221718 416
9/27/97 222134 103
9/28/97 222237 153
9/29/97 222390 264

9/30/97 222654
AVERAGE DAILY FLOW IN GALLONS 151
= DRY VAULT GROUNDWATER RELIEF
9/12/97 243|gallons
9/26/97 339(gallons

TOTAL GALLONS 582

avg =flow between data points divided by days of missing data
avg =(219524-219422)/2 or 51 gallons per day for data between 9/9/97 AND 9/11/97

Page 1



WASTE STREAM TECHNOLOGY, INC.

302 Grote Street
Buffalo, NY 14207
(716) 876-5290

Analytical Data Report
Report Date : 09/19/97
Group Number : 9701-841

Prepared For :
Mr. John Burns
Olin Corporation
P.O. Box 248
1186 Lower River Road NW
Charleston, TN 37310

Site : Frontier Chemical

Field and Laboratory Information

Client id

WST Lab #| Matrix | Date Sampled

Date Received

Time

GAC |I

WS36182 | Aqueous 9/4/97

9/5/197

0830

Sample Status Upon Receipt : No irregularities.

Analytical Parameters
Cyanide
Phenol
Total Metals
Total Suspended Solids

Analytical Services
Number of Samples

1

1
1
1

Turnaround Time

Standard
Standard
Standard
Standard

N\
Report Released By : Dcme? L \j oA —
Daniel Volimer, Laboratory QA/QC Officer

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS
NYSDOH ELAP #11179 NJDEPE #73977 CDHS ELAP #2189

\LASTE STREAM!




METHODOLOGIES

The specific methodologies employed in obtaining the
analytical data reported are indicated on each of the result
forms. The method numbers shown refer to the following analytical
method references:

Methods for Chemical Analysis of Water and Wastes. EPA
600/4-79-020, March 1979, Revised 1983, U.S. Environmental
Monitoring and Support Laboratory, Cincinnati, Ohio 45268.

Federal Register, 40 CFR Part 136: Guidelines Establishing
Test Procedures for the Analysis of Pollutants Under the
Clean Water Act. Revised July 1992.

Test Methods for Evaluating Solid Waste: Physical/Chemical ~
Methods. Third Edition, Revised September 1994, United
States EPA SW-846.

Annual Book of ASTM Standards, Volume ITI. ASTM, 1916 Race
Street, Philadelphia, Pennsylvania 19103.

Standard Methods for the Examination of Water and
Wastewater. (18th Edition). American Public Health
Association, 1105 18th Street, MW, Washington, D.C. 20036.

LUAQSTE STREAT!



Waste Stream Technology, Inc.
Cyanide in Water

EPA 335.2
Site: FRONTIER CHEMICAL Group Number: 9701-841
Date Sampled: 09/04/97 Report Units:  mg/L
Date Received: 09/05/97 Matrix: Aqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS36182 GAC I 09/10/97 0.005 0.015
LWASTE STREAM




Waste Stream Technology, Inc.
Total Recoverable Phenol

EPA 420.1
Site: FRONTIER CHEMICAL Group Number: 9701-841
Date Sampled: 09/04/97 Report Units:  mg/L
Date Received: 09/05/97 Matrix: Agqueous
WST . Analysis Detection
Lab ID Client ID Date Limit Result
WS36182 GAC I 09/09/97 0.005 < 0.005
WASTE STREAM




Site: FRONTIER CHEMICAL

Waste Stream Technology, Inc.

Metais Analysis Result Report

Group Number: 9701-841

Date Sampled: 09/04/97 Report Units:  mg/L
‘ate Received: 09/05/97 Matrix: Aqueous
Lab ID Number| WS36182
Client ID GAC Il
Date Digested | 09/09/97
Detection Date Analysis
Analyte Limit Result Analyzed Method
Antimony by GFAA 0.008 < 0.009 09/09/97 EPA 200.9
Boron by ICP 0.200 0.740 09/19/97 EPA 200.7
Chromium by ICP 0.011 < 0.011 09/19/97 EPA 200.7
ASTE STREAM



e

Waste Stream Technology, Inc.
Metals Method Blank Analysis Result Report

Group Number: 9701-841

Site: FRONTIER CHEMICAL
Report Units: PPM

Nate Sampled: NA

ate Received: NA

Lab ID Number| MB0S0997-HP1
Client ID NA
Date Digested | 09/09/97
Detection Date Analysis
Analyte Limit Result Analyzed Method
Sb Method Blank 0.009 < 0.009 09/09/97 EPA 200.9
B Method Blank 0.200 < 0.200 09/19/97 EPA 200.7
Cr Method Blank 0.011 < 0.011 09/19/97 EPA 200.7
MB denotes Method Blank
NA denotes Not Applicable
STREAM



Waste Stream Technology, Inc.
Total Suspended Solids

EPA 160.2
Site: FRONTIER CHEMICAL Group Number: 9701-841
Date Sampled: 09/04/97 Report Units:  mg/L
Date Received: 09/05/97 Matrix: Aqueous
WST , Analysis Detection
Lab ID Client ID Date Limit Resuit
WS36182 GAC Il 09/10/97 4.0 < 4.0
WASTE STREAM



# HO1vH3IOIH43Y v

— 11va 3na # dNOY9 # 413HS
ETIT oz:0x<zz=»
:SNOILONHLSNI WIO3dS
_ _ .
(3UNLYNDIS) AR Q3N303H JNI/alva ﬁz:»«z.w.&E a3AI034 INIW/ALVA, | GAINLYNODIS) AGAIHSI
e g - . m/nr.w.u— F(/JVK . \|ﬂ .\\~\
mE:.EzimN §Aan303y’ | 3wwava (3UNLVNDIS) Ag J3ATIO3Y INW/Ava
r.\\ >
3 =

o y g - | " 0'H Rk e @wnm D
- HOY(Y ) 7T ? 0H | wOT H5SR
TIPS U A Yo " -1 y o%H | [ e

: . T

1 =
X A T V9 o kR[S
_ ON'|
% N/ [ 49 a.a% mﬁwwh NOWVOOTIWVS  [XIHLVI| avad |dWOD| aNLL |1uva | Tidnvs
SHAVINTY /de % & i&d OU. 40 ‘ON § g(é_e SYINYS
5 : a/ wazis | :\.%.\W_:qu

N NV us ‘ON 103rOud

~

~0625-9.8 (942)
£0¢v AN 'OTV44N8
133H1S 310HD 20¢

QAOD3d AQOISND 4O NIVHD \ \w@ _ \Q\\ \Q




Operation, Maintenance, and Monitoring Activities

Frontier Chemical - Pendleton Site

March 1998
Date Event Response
September 4, 1997 | NCSD Monthly Sampling Completed
September 5, 1997 | Front Gate Damaged Repaired by Fox Fence

September 9, 1997

Maintenance Work Items

Completed work items

September 16, 1997

Autodialer problems continue

Order replacement board

September 30, 1997

Piezometer Well Levels Measurements

Completed by O’Brien & Gere

October 2, 1997 NCSD Monthly Sampling Completed
October 6, 1997 High Pressure on pump discharge Changed filter bags
October 28, 1997 Site Inspection NYSDEC

October 31, 1997 Bracing for filter required by inspection Installed

November 3, 1997

Telephone out of service

Cut cable off site

November 6, 1997 | NCSD Monthly Sampling Completed
November 7, 1997 | Autodialer problems Completed
December 2, 1997 | NCSD Monthly Sampling Completed
December 31, 1997 | Pressure gage not working Replaced
January 2, 1998 NCSD Monthly Sampling Completed
January 8, 1998 Quarry Lake Level Lake filling from back flow of Bull Creek

January 16, 1998

Broken Nipple on Filters

Replaced

January 22, 1998

Chart Recorder & Exhaust Fan

Changed chart recorder from 7 to 14 day
recording cycle; removed broken exhaust
fan

January 26, 1998

Level transmitter & GFI

Calibrated level transmitter; replace faulty
GFL

February 5, 1998

NCSD Monthly Sampling

Completed

February 19, 1998

Exhaust Fan

Installed new exhaust fan

February 23, 1998

Groundwater Sampling and Piezometer
measurements & Site Inspection

Started sampling

February 24, 1998

Site Inspection by NYSDEC

Completed

February 26, 1998

Groundwater Sampling and Piezometer
measurements

Completed by O’Brien and Gere
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Frontier Chemical - Pendleton Site
March 1998

Attachment C — Frontier Chemical — Pendleton Site; Quarterly Ground Water Elevation and Semi-
Annual Ground Water Analysis; March 1998

Frontier Chemical-Pendleton Site; Quarterly Ground Water Measurements, September 1997

Frontier Chemical — Pendleton Site; Semi-Annual Ground Water, March 1998
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November 3, 1997

Mr. John M. Burns
Technical Committee Chair
P.O. Box 248

1186 Lower River Road
Charleston, Tennessee 37310

Re: Frontier Chemical - Pendleton Site

File: 5829.003 #2
Dear Mr. Burns:
This letter presents the results of the second quarter (September 1997) piezometer/monitoring well inspection
and ground water elevation monitoring completed at the Frontier Chemical - Pendleton Site located on Town
Line Road in the Town of Pendleton, Niagara County, New York. This report is prepared based on the New
York State Department of Environmental Conservation (NYSDEC)-approved Operation & Maintenance
(O&M) Manual for.the Site (O’Brien & Gere Engineers, 1997), which addresses long-term ground water
monitoring at the Site. This second quarter report presents a discussion of the following:
. Piezometer/monitoring well inspection

. Hydraulic evaluation of the capped area and collection trench

These items are described in the following sections.

Piezometer/monitoring well inspection

The piezometer/monitoring well inspection was conducted on September 30, 1997 and included piezometers
(P-1 through P-8), standpipe (SP-1), and ground water monitoring wells (URS-141, URS-14D, URS-9], URS-
9D, 85-5R, URS-5D, 85-7R, URS-7D, 88-12C, and 88-12D). The inspection forms are included in
Attachment A. During the inspection, the following deficiencies were noted:

Piezometers
. Piezometers P-4 and P-7 are installed with flush-mounted protective covers. The top of the 2-inch
PVC risers should be lowered by approximately 3 inches so that there is enough clearance to install

the locking expansion plugs beneath the flush-mounted covers.

. As previously noted, piezometer P-6 is currently angled 20 to 30 degrees from vertical.

O’Brien & Gere Engineers, inc., an O'Brien & Gere company
5000 Brittonfield Parkway / PO Box 4873 / Syracuse, NY 13221/ (315) 437-6100 FAX (315) 463-7554

.. .and offices in major U.S. cities.



Mr. John M. Burns
November 3, 1997
Page 2

Monitoring wells

. The concrete pads of monitoring wells URS-91 and URS-9D have deteriorated. New concrete pads
should be installed.

. Monitoring wells URS-141 and URS-14D should have fill material installed around the concrete
pads.

Hydraulic evaluation of the capped area and collection trench

In accordance with the O&M Manual, a complete round of static ground water elevations was collected from
piezometers (P-1 through P-8), standpipe (SP-1), and ground water monitoring wells (URS-141, URS-14D,
URS-9I, URS-9D, 85-5R, URS-5D, 85-7R, URS-7D, 88-12C, and 88-12D). The ground water elevation
measurements were collected on September 30, 1997. The ground water elevations measured in the
piezometers and standpipe are summarized on Table 1 and illustrated on Figure 1. The ground water
elevations measured in the monitoring wells are summarized on Table 2. These measurements are the
second collected since remedial construction was substantially completed in August 1996. The ground water
elevation data was used to evaluate the following:

. Whether an inward hydraulic gradient exists between the piezometers installed within the capped
area (P-2, P-3, P-4, P-6, P-7) as compared to the piezometers installed outside the capped area (P-1,
P-5, P-8).

. The ground water flow potential inside the capped area.

. Whether the ground water collection trench is effectively controlling ground water migration away

from the capped area.

A comparison of the ground water elevations from piezometers installed within the capped area (P-2, P-3,
P-4, P-6, P-7) to piezometers installed outside the capped area (P-1, P-5, P-8) indicates that a slight outward
hydraulic gradient exists in the southern, eastern, and western portions of the capped area. A slight inward
hydraulic gradient exists in the northeast portion of the capped area, as the ground water elevation at P-8
(installed outside the capped area) is slightly higher than the ground water elevation at P-7 (installed within
the capped area). As stated in the semi-annual ground water monitoring report, due to the low permeability
of the native soils, it is likely that hydraulic equilibrium will not be achieved in the immediate future.

The ground water elevations in the piezometers installed within the capped area (P-2, P-3, P-4, P-6, P-7)
indicate that the overall hydraulic gradient is to the west toward the collection trench. The data also indicates
that a slight ground water mound exists inside the capped area, as the elevation at P-3, installed in the center
of the capped area, is greater than the other piezometers installed within the capped area. This likely reflects
the greater thickness of material under the cap in this area. In summary, the elevation data indicates that
ground water inside the capped area is migrating to the west toward the ground water collection trench.

O'BRIEN & GERE ENGINEERS



Mr. John M. Burns
November 3, 1997
Page 3

Ground water elevations of piezometers installed within the capped area along the northern (P-7), western
(P-4), and southern (P-6) portions of the Site are higher than the invert elevations (bottom) of the ground
water collection trench. The invert elevations of the collection trench vary from 567.77 ft to 563.37 ft. This
information indicates that shallow ground water emanating from beneath the capped area is discharging to
the collection trench. In summary, the data indicates that the ground water collection trench is effectively
capturing shallow ground water emanating from beneath the capped area.

The next quarterly sampling event has tentatively been scheduled for early December. During this event
ground water elevations will be measured in the piezometers, standpipe, and ground water monitoring wells.
Ground water samples will also be collected from the ten monitoring wells specified in the O&M Manual.
A representative of O’Brien & Gere will notify the NYSDEC and PRP Group at least one week prior to
sampling.

If you have any questions, please do not hesitate to contact me at your convenience.
Very truly yours,

O’BRIEN & GERE ENGINEERS, INC.

Stephen W. Anagnost, P.E.
Managing Engineer

i:\div71\5829003\5\2qtr.qpd

O'BRIEN & GERE ENGINEERS
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RIM EL. 580.56

PUMP_VAULT é PRE~TREATMENT SYSTEM
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EXISTING SITE PERIMETER FENCE

PIEZOMETER AND STANDPIPE
COORDINATES AND ELEVATIONS
(INSTALLED AS PART OF THE REMEDIAL DESIGN)

1D NORTHING EASTING RISER COVER

P—1 49386.58 100656.87 583.21 583.30

P-2 49408.12 100630.30 582.90 583.20

SOUTH DRAN p-3 49512.24 100496.39 606.33 606.64
P-4 49601.54 100399.33 583.68 583.85

P-5 49198.20 100282.65 583.05 583.55

P-6 49238.90 100296.52 584.45 584.60

P-7 49731.73 100842.30 581.84 582.00

P-8 49712.16 100869.82 582.83 583.00

SP-1 49620.67 100365.59 579.86 580.07

NOTE: ELEVATIONS ARE BASED ON NATIONAL GEODETIC VERTICAL
DATUM OF 1929. COORDINATES ARE BASED ON AN ASSUMED

SYSTEM.

FIGURE 1
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TOWN OF PENDLETON,
NIAGARA COUNTY, NY

HYDRAULIC POTENTIAL
MAP (SEPTEMBER 30, 1997)
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ﬁ
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FILE NO. 5829.001-056
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Attachment A

Piezometer/monitoring well
inspection forms



CALIBRATION DATA SHEET O’BRIEN & GERE ENGINEERS, INC.

Equipment Name | P\D My

Model Number I 10

Serial Number 1o11so

O New Serviced X As Found O In Tolerance
O As Left 0 Qut of Tolerance

Routine Calibration Due Date:  Whew uses

Standards Used: _ TsopoTylene 100 porn

Moy C—ac}w\'&/ﬁcﬁﬂg& oy EreteeH

Dade Shpoed 0/18/a

Ref 2 gg-4sacl

&Environmental Conditions are Suitable for Calibration

TEMPERATURE= 54°%
ATMOSHPHERIC PRESSURE = £ 0% Bar. tressvee

Comments: Toarx Pood . A—\—Ws‘()\uCc - 2.\ //Cigfg,g

32 'OUI/ lOO?PM

Fued Qmohwss .10\ powm T<o\s——,1..v\‘e»v—¢-

This equipment has been calibrated using standards whose accuracies are traceable to the National
Institute of Standards & Technology (NIST) within the limits of the Institutes’s calibration service.

Calibration Performed By: T Provse(

Date: X / 30/ |

s:\forms\qam\calibsht.wpd



MONITORING WELL INTEGRITY CHECKLIST

Site Name: ‘;mﬁ;mﬁf‘ Well Identification: #-1 -
w & M\

Personnel: ¢ Date: a/20/a+

WELL SPECIFICATIONS

S
Protective Casing Above Ground,  Flush Mounted

Well Construction Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : o\

Well Depth: o2

WELL INTEGRITY

1. Well identification clearly marked ? es

. Well covers and locks in good condition and secure ?

R

3. Is the well stand pipe vertically aligned and secure ?
4. Is the concrete pad and surface seal in good condition ? yes
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ?
7. Is the measuring point on casing well marked ? yes

8. Is there standing water in the annular space ?

YK

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS: o o

no

no

no

no ©/A -Stone
(ro

no

Nno cotiapuc

N0 & groumd. Lewel

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frorntier Cirewmnwcal Well Identification : P2
TPerndeldow MY,
Personnel : Date: <s/z20/an
TP

WELL SPECIFICATIONS

Protective Casing Above Ground (\FESELM—E@
Well Construction PVC Stainless Steel
Well Diameter (2-inch 4-inch

Depth to Ground Water : 206

Well Depth: 5.1

WELL INTEGRITY

1. Well identification clearly marked ? ¥es no

. Well covers and locks in g.ood condition and secure ? @ no
3. Is the well stand pipe vertically aligned and secure ? no w/a
4. Is the concrete pad and surface seal in good condition ? @ no
5. Are soils surrounding the well pad eroded ? yes a)
6. Is the well casing in good condition ? ¥es) no
7. Is the measuring point on casing well marked ? @ no <utwn Puc

. . G
8. Is there standing water in the annular space ? s @ @ Q:g_g;@&:eea
~ 9. Is the stand pipe vented at the base to allow drainage ? yes no w/A

COMMENTS: <+, 2.8 ppvm

wWell cover Saor)\, Yo \Z—cv\ Core Lace



MONITORING WELL INTEGRITY CHECKLIST

ced

Site Name: ©vcaker St Well Identification :
Pwd(f_'(’wf‘ I M\(
Personnel : 7P Date : q/ze/07

WELL SPECIFICATIONS

Protective Casing Above Ground
Well Construction Stainless Steel

Well Diameter @n 4-inch

Depth to Ground Water : 25.4%

Well Depth: 394.723

WELL INTEGRITY

1.

Well identification clearly marked ?

. Well covers and locks in good condition and secure ?

8.

(o]

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

. lIs the stand pipe vented at the base to allow drainage ?

Well Cover %OO& , No \u_\\ Cor Lot

RN

yes

3@

yes

yes

no
no
no
no
no

no C,o'\‘ \V\{J J

@

no W/ Flusic



MONITORING WELL INTEGRITY CHECKLIST

© Site Name:; Frenher Cremee! Well Identification :
Pende Lr Y
Personnel : —pe Date: a/:5/4
WELL SPECIFICATIONS

P-d

Protective Casing Above Ground

Well Construction CPVO Stainless Steel

Well Diameter Finch’ 4-inch
Depth to Ground Water : (0,25

Well Depth: o4

WELL INTEGRITY
1. Well identification clearly marked ?
. Well covers and locks in g;:od condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?
4. |s the concrete pad and surface seal in good condition ?

5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. lIs the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?
COMMENTS: pr O - 3 ppm

Wwell cover Soo& SE \44.\‘ e Locle

o

<
o
w

AR

<
o
(7]

no

no

no

no

no

no

no

no

Cot n fUC——

tt

z 1

\\#A - Flosh

Ve eser Yo \f\\fjl*— +o skt f\m\’«,{-\'u{. w acd \ade
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MONITORING WELL INTEGRITY CHECKLIST

- Site Name: Frontec Chemiced Well Identification: ¢<
Perndel Yo | O,
Personnel : _ ., Date: o/z0/aq
WELL SPECIFICATIONS

Protective Casing Above Ground > Flush Mounted

Well Construction @

Well Diameter Linch 4-inch

Stainless Steel

Depth to Ground Water : S .%0
Well Depth: S .S

WELL INTEGRITY

1. Well identification clearly marked ? @ no
. Well covers and locks in g;aod condition and secure ? @ no
3. Is the well stand pipe vertically aligned and secure ? @) no
4. Is the concrete pad and surface seal in good condition ? yes no /A - sione
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? no

@@

7. lIs the measuring point on casing well marked ? NoO cotrineve

8. Is there standing water in the annular space ? yes

. Is the stand pipe vented at the base to allow drainage ? no

COMMENTS: ¢5 _ 64, o



MONITORING WELL INTEGRITY CHECKLIST

[ite Name: Fronker Cremcal Well Identification: ¢ - &
Pond el M.
Personnel : Y Date: a/zo0/a+

WELL SPECIFICATIONS

Protective Casing Above Ground Flush Mounted

Well Construction @ Stainless Steel
Well Diameter 4-inch

Depth to Ground Water : S 22

Well Depth: .23

WELL INTEGRITY
1. Well identification clearly marked ?
. Well covers and locks in g‘ood condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?
4. Is the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?
} 6. Is the well casing in good condition ?
- 7. Is the measuring point on casing well marked ?
8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:  pio - 23 0

® @

yes

e

&

yes

o

® @

<
o
(7

yes

no
no

@

no

no

no cut \npvc

@©

no /A ~ Flosl, Meu3

T F gething toi=) eptn due bo stope o Puc (eperox 207 o)

U(,\\ Coes 300(&. ( Mo \.’_e\\ ‘Fz—( (ol



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Feowtier Chemwal  Well Identification:  + -=

Pend&\“‘o‘) Y.
Personnel:  p ¢ Date: 4/=0 /a1
WELL SPECIFICATIONS

T —— -

Protective Casing Above Ground
Well Construction PVC Stainless Steel
Well Diameter 4-inch
Depth to Ground Water : 3. 22
Well Depth: o

WELL INTEGRITY

1. Well identification clearly marked ?

.. Well covers and locks in good condition and secure ? yes
3. Is the well stand pipe vertically aligned and secure ? yes
4. Is the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ?
7. Is the measuring point on casing well marked ? =,
8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ? yes

COMMENTS: & o - o pp ™

no

@

no p/A

no

@)

no

no w/A

Flusn \’“(\Wh'sr Wetl wp fyc %-\aﬂ& o \'\hc\\\-\ Lo g(cl.-zm«\\\r& Corp
and Lode \nshll“¥°“| will need do b cud down ccnd T&Ls\,noe\,’ ed

cnd. lock \V‘\S‘\"CLHQDL
T
Vel cover 3@:«)» , Ne \z,ev\ G Lok



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Feowh e Chormieat Well Identification :
Perd e ko M

Personnel: T¢p Date: <«/z0/a7

WELL SPECIFICATIONS

Protective Casing

Well Construction

Well Diameter 4-inch

Depth to Ground Water : ERA®

Well Depth: (.24

WELL INTEGRITY

1.

Well identification clearly marked ?

.. Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

P 0 gpro

Above Ground Flush Mounted

Stainless Steel

no
no
no
no U/k ~Showe.
no

no C_u*’ LE2N P\fi.



MONITORING WELL INTEGRITY CHECKLIST

Feonher Clorcal
?or\de\l—on ¢ N“l

Personnel : —pp Date: <« /30/41

~Site Name: Well Identification: sS@ -\

WELL SPECIFICATIONS

Protective Casing Above Ground lush Mounted

Well Construction e Stainless Steel
Well Diameter 2-inch @- "
e

Depth to Ground Water : De.y

Well Depth: 1S.0 &

WELL INTEGRITY

1. Well identification clearly marked ? yés N0 Keo PornT
. Well covers and locks in g;Jod condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? ¢ %@
4. |s the concrete pad and surface seal in good condition ? yes no
5. Are soils surrounding the well pad eroded ? yes o
6. Is the well casing in good condition ? yes> no
7. Is the measuring point on casing well marked ? N0 Reo Surat
8. Is there standing water in the annular space ? yes @
9. Is the stand pipe vented at the base to éllow drainage ? yes no v/ wiosk

C TS: - ‘
OMMEN S PID %PFW\ é) P\P{, lfﬁm'w\-‘] GP{(OX 56__10«’ WGN{ Q(c)vv\ [mku/
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MONITORING WELL INTEGRITY CHECKLIST

Site Name: Trowhes Clemuat  Well Identification: 4 T (eiddle)
Peadlebon

Personnel:  —¢p Date:  «/zo/an

WELL SPECIFICATIONS

Protective Casing Above Ground

Weli Construction PVC @
Well Diameter 4-inch

Depth to Ground Water : 2.3

Well Depth: 21D

WELL INTEGRITY

w

1. Well identification clearly marked ? N0 Red Cat
Well covers and locks in g;aod condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? e no
4. |Is the concrete pad and surface seal in good condition ? no
5. Are soils surrounding the well pad eroded ? (e raeds &
6. Is the well casing in good condition ? qe® no
7. |Is the measuring point on casing well marked ? NED N0 Rold Puvnt
8. Is there standing water in the annular space ? JES no
. Is the stand pipe vented at the base to allow drainage ? yes no w/ -Flsh

COMMENTS: 05 - .5 gpm



MO‘NITORING WELL INTEGRITY CHECKLIST

Site Name: Frowier Cewicod Well Identification: (4o ( Kor )
Pr_/hé\\t ’\'U\\ . p‘1
Personnel : PP Date:  qjz0/4q

WELL SPECIFICATIONS

Protective Casing Above Ground F

Wi Censtruction PVC Stainiess Sto2)
Well Diameter @ 4-inch

; Depth to Ground Water : b.43

Well Depth: H . wD

WELL INTEGRITY
1. Well identification clearly marked ?
Well covers and locks in g;Jod condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?
4. |s the concrete pad and surface seal in good condition ?
- 5. Are soils surrounding the well pad eroded ?
6. Is the well casing in good condition ?
7. Is the measuring point on casing well marked ?
- 8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS: 05 - | 5 50m

Qs
s

Reyn Faud

JqESS @ ueds K|

e

e
e

yes

no

no

no

no

Lol Pouv\_;

WA - Flusk
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MONITORING WELL INTEGRITY CHECKLIST

Site Name: From ki er Clomicad Well Identification:  4-T  (poordsl)
Perdle kon Y

Personnel :  —pp Date: 4/z/an

WELL SPECIFICATIONS

~ Prot=ctive Casing Above Ground> Flush Mountad
Weill Constiruction PVC Stainless Steel
Well Diameter 2@ 4-inch

| Depth to Ground Water : 1.4
Well Depth: G N

- WELL INTEGRITY

1. Well identification clearly marked ? N0 Reo Parwrt

CNCRE

Well covers and locks in good condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? no
4. Is the concrete pad and surface seal in good condition ? yes @O vowe Preyet
5. Are soils surrounding the well pad eroded ? yes (GIe)
6. Is the well casing in good condition ? e no
7. Is the measuring point on casing well marked ? cyes N0 cut Py coy
8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ? yes No oot noled

COMMENTS: 0~ & pf™



MONITORING WELL INTEGRITY CHECKLIST

Qite Name: Frmived Clomiced Well Identification: 9 - D
Pendleton | M| (s00t)
Personnel : PP Date:  «/zp/a7

WELL SPECIFICATIONS

- Protective Casing @ Flush Mounted
Well Construciis: PVC @

Well Diameter <3anch 4-inch
 Depth to Ground Water : (.s9

Well Depth: SD.A0

WELL INTEGRITY

1. Well identification clearly marked ? (yes>
Well covers and locks in g;aod condition and secure ? @
3. Is the well stand pipe vertically aligned and secure ? Ge®
4. |s the concrete pad and surface seal in good condition ? yes
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? e
7. Is the measuring point on casing well marked ? gE®
8. Is there standing water in the annular space ? yesA
9. Is the stand pipe vented at the base to allow drainage ? yes

COMMENTS: 0| »ﬁP?YY\

NO R ed font
no
no
N0 toove noted
@O
no
no  co% QN

no O r\_OLe.(L



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Pemdleden M

Even el Charm \ca.l

Personnel : ~¢P Date: o [20/a7

WELL SPECIFICATIONS

Protective Casing Ab . Flush Mounted
Well Construction @@ Stainless Steel

Well Diameter 4-inch

" Depth to Ground Water : .81

- Well Depth: 28 .00

WELL INTEGRITY

1.

Well identification clearly marked ?

. Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS: 9.5 . o poim

1=
Well Identification: g -R

80009998

no

no

no

no

no

no

no

no

QQ(J\ (70\\‘:» *

Ren Pt



MONITORING WELL INTEGRITY CHECKLIST

= -0

Site Name: Fromtier Chevaccel Well Identification: =
PWA-(*’—’{'”"\ ¢ f\J\'(

Personnel :  —pp Date: q /30)aq
WELL SPECIFICATIONS
Protective Casing Ab . Flush Mounted
Well Construction PVC Stainless Steel
Well Diameter 2-inch 4-inch

Depth to Ground Water : ©.58

Well Depth: 44.35

WELL INTEGRITY
1. Well identification clearly marked ?
. Well covers and locks in g;:od condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?
4. |s the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?
6. Is the well casing in good condition ?
7. lIs the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9950:0866

»

9. Is the stand pipe vented at the base to allow drainage ? e

COMMENTS:
Plo- @ ppm

no Yo Rt
no
no

no

no
N0 oo B
no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frowher Chemiead Well Identification: 1 -=
Personnel:  —pp Date: af3o/ay
WELL SPECIFICATIONS

Protective Casing Ahove Ground>  Flush Mounted
Well Construction Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : 3.9

Well Depth: 2117

WELL INTEGRITY
1. Well identification clearly marked ?

. Well covers and locks in g\ood condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?

- 5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?
7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS: ooy _ f ,om

no Red Per®

no



MONITORING WELL INTEGRITY CHECKLIST

Qite Name: f~owher Clhemicad Well ldentiﬁcation : 1-©
Pend leton WY

Personnel : oo Date: <a/zo0/an

WELL SPECIFICATIONS

Protective Casing ’ Flush Mounted
Well Construction PVC fainless Steel

Well Diameter 4-inch

Depth to Ground Water : S ,00

Well Depth: 24.33%

WELL INTEGRITY

1. Well identification clearly marked ? N0 Res Pornt

. Well covers and locks in good condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? no
~ 4. Is the concrete pad and surface seal in good condition ? no

5. Are soils surrounding the well pad eroded ? @) Showding Wk

6. Is the well casing in good condition ? no

BREDB 8B

7. Is the measuring point on casing well marked ? no cub e PUC cap
8. Is there standing water in the annular space ? yes A0 one woled

- 9. Is the stand pipe vented at the base to allow drainage ? no

3

COMMENTS: 05, _ of pgmn



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Clawiced Well Identification: (72 -¢
ch& elion ™.
Personnel : Tep Date: « /30 /6\’1

WELL SPECIFICATIONS

Protective Casing @ Flush Mounted

Well Construction @ﬂ’ Stainless Steel”
2-in

Well Diameter 4-inch
Depth to Ground Water : q.0¢
Well Depth: 21,30

WELL INTEGRITY

1. Well identification clearly marked ? N0 ©eo %, @

LR

. Well covers and locks in good condition and secure ? no
G

3. Is the well stand pipe vertically aligned and secure ? no
4. Is the concrete pad and surface seal in good condition ? yes no \\3/ A -Sdone_
5. Are soils surrounding the well pad eroded ? yes )

6. Is the well casing in good condition ? no

®@®

7. Is the measuring point on casing well marked ? N0 Red Conat

8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ? no
COMMENTS: ‘) \D - 07 ppm

1 ta,,\o_,_l zr{?_’ Cgv\(r\r\e.-‘r, PA—OLG) Beose ¢‘P S-rl-c&l P'v‘}’tb—.‘\w Coade
EUW‘\&‘L \rm > '\%



MONITORING WELL INTEGRITY CHECKLIST

Site Name: &swher Cuomiead Well Identification: 12 -
Pendellon MY
Personnel : —p. Date: «/2c/an

WELL SPECIFICATIONS
Protective Casing Above Ground>  Flush Mounted

Well Construction @—ﬁ? Stainless Steal™
Well Diameter 4-inch

Depth to Ground Water : B.23

Well Depth: 534\

WELL INTEGRITY

1. Well identification clearly marked ? N0 “ed Paiat Pen

@ ®G)

no pant(Reo)

. Well covers and locks in good condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? yes no
4. Is the concrete pad and surface seal in good condition ? yes no //l stone.
5. Are soils surrounding the well pad eroded ? /\0 @
6. Is the well casing in good condition ? no

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ? yes
- 9. Is the stand pipe vented at the base to allow drainage ? no
COMMENTS: PID - 0.2 ppy

Z;lZ-( COWc.w,jrc%ux RoR2ED (w s&zrwg.



REPORT

Frontier Chemical - Pendleton Site
Semi-Annual Ground Water
Monitoring Report

Pendleton Site PRP Group

March 1998

I

OBRIEN & GERE
ENGINEERS, INC.

I




5829.003

REPORT

Frontier Chemical - Pendleton Site
Second Semi-Annual
Ground Water Monitoring Report

Pendleton Site PRP Group

O

James R. Heckathorne, P.E.
Vice President

March 1998

I

il

OBRIEN & GERE
= CNGINEERS, INC.

5000 Brittonfield Parkway
Syracuse, NY 13221



Contents

L Introduction ........ ... ... ... i i 1
1.1. Piezometer/monitoring well inspection .................. 1
1.2. Hydraulic evaluation of capped area and collection trench ... 2
1.3. Ground water sampling and chemistry ................... 4
2. Conclusions ........... ... ... .. ..., 7
References . ........cooninuntiiniiiiinininnann . 9
List of Tables
1 Piezometer ground water elevation summary table
2 Monitoring well ground water elevation summary table
3 Quarry Lake surface water elevation summary table
4 Summary of ground water analytical data
List of Figures
1 Hydraulic potential map
List of Appendices
A Piezometer/monitoring well inspection forms
B Hydraulic evaluation calculations
C Ground water sampling logs
Final: March 30, 1998 i O'Brien & Gere Engineers, Inc.

1:71\5268003\5_rpts\semirpt2.wpd



1. Introduction

This document is the second 1997/1998 Semi-Annual Ground Water
Monitoring Report for the Frontier Chemical - Pendleton Site (Site),
located on Town Line Road in the Town of Pendleton, Niagara County,
New York. This report is prepared based on the New York State
Department of Environmental Conservation (NYSDEC)-approved
Operation & Maintenance (O&M) Manual for the Site (O’Brien & Gere
Engineers, 1997a), which addresses long-term ground water monitoring at
the Site. This Semi-Annual Ground Water Monitoring Report presents a
discussion of the following:

» Piezometer/monitoring well inspection
» Hydraulic evaluation of the capped area and collection trench

» Evaluation of ground water chemistry in the intermediate and deep
ground water zones.

These items are described in the following sections.

1.1. Piezometer/monitoring well inspection

The piezometer/monitoring well inspection was conducted on February 23,
1998, and included the piezometers (P-1 through P-8), standpipe (SP-1),
and ground water monitoring wells (85-5R, URS-5D, 85-7R, URS-7D,
URS-91, URS-9D, 88-12C, 88-12D, URS-14I, and URS-14D) identified as
the Site monitoring network in the O&M Manual for the Site.

Results of the inspection indicated that each piezometer and monitoring
well was in an acceptable condition for sampling. However, the February
1998 inspection noted similar maintenance issues as those identified in the
November 1997 Piezometer/Monitoring Well Inspection and Ground Water
Elevation Monitoring Letter Report (O’Brien & Gere Engineers, 1997b):

Final: March 30, 1998
i:71\5268003\5_rpts\semirpt2.wpd

1 O'Brien & Gere Engineers, Inc.



Semi-Annual Ground Water Monitoring Report

¢ Piezometers P-4 and P-7 are installed with flush-mounted protective
covers. The tops of the 2-inch PVC risers should be lowered by
approximately 3 inches so that there is enough clearance to install the
locking expansion plugs beneath the flush-mounted covers.

e As previously noted, piezometer P-6 is currently angled 20 to 30
degrees from vertical.

» The concrete pads of monitoring wells URS-91 and URS-9D have
deteriorated. New concrete pads should be installed.

* Monitoring wells URS-141 and URS-14D should have fill material
installed around the concrete pads.

It should be noted that these issues are aesthetic in nature and at this time
are not affecting the integrity of the piezometers or monitoring wells.
February 1998 inspection forms are included in Appendix A.

1.2. Hydraulic evaluation of capped area and collection trench

In accordance with the O&M Manual, a complete round of static ground
water zlevations was collected from the piezometers (P-1 through P-8),
standpipe (SP-1), and ground water monitoring wells (85-5R, URS-5D, 85-
7R, URS-7D, URS-91, URS-9D, 88-12C, 88-12D, URS-141, and URS-
14D). The ground water elevation measurements were collected on
February 23, 1998. The surface water elevation of Quarry Lake was also
measured on February 23, 1998, by Glynn Geotechnical Engineering, Inc.
The ground water elevations measured in the piezometers and standpipe,
and in the monitoring wells, are summarized on Tables 1 and 2,
respectively. Quarry Lake surface water elevations are summarized on
Table 3. As shown on Table 3, Quarry Lake has filled to the design
elevation of 578.0 ft. The water level measurements collected on February
23, 1998 are illustrated on Figure 1. These measurements are the third
collected since remedial construction was substantially completed in
August 1996. The water elevation data was used to evaluate the following:

»  Whether an inward hydraulic gradient exists at the site by comparing
water level measurements within the capped area (P-2, P-3. P-4, P-6,
and P-7) to those measured outside the capped area (P-1, P-5, P-8, SP-1,
and Quarry Lake)

O'Brien & Gere Engineers, Inc.

2 Final: March 30, 1998
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1. Introduction

* The ground water flow potential inside the capped area

»  Whether the ground water collection trench is effectively controlling
ground water migration away from the capped area.

The data indicates that ground water elevations from the piezometers
installed within the capped area (P-2, P-4, P-6, and P-7) are lower than
ground water elevations of the piezometers installed outside the capped
area (P-1, P-5, and P-8), with the exception of piezometer P-3, installed in
the center of the capped area. The data from piezometer P-3 indicates that
a slight ground water mound exists in the center of the capped area, since
the elevation at P-3 is greater than the other piezometers installed within
the capped area. This likely reflects the greater thickness of material under
the cap in this area. In addition, the ground water elevation from the
standpipe (SP-1) in the ground water collection trench is less than the
surface water elevation of Quarry Lake. This data indicates that an inward
hydraulic gradient has been established around the capped area. The
ground water elevations in the piezometers installed within the capped area
(P-2, P-3, P-4, P-6, and P-7) indicate that the overall hydraulic gradient is
to the west toward the ground water collection trench.

Ground water elevations of piezometers installed within the capped area
along the northern (P-7), western (P-4), and southern (P-6) portions of the
Site are higher than the invert elevations (bottom) of the ground water
collection trench. The invert elevations of the ground water collection
trench vary from 568.80 ft to 563.37 ft. This information indicates that
shallow ground water emanating from beneath the capped area is
discharging to the collection trench. In summary, the data indicates that the
ground water collection trench is effectively capturing shallow ground
water emanating from beneath the capped area.

As discussed in the September 1997 Semi-Annual Ground Water
Monitoring Report (O’Brien & Gere Engineers, 1997¢) and presented in
Appendix F of the Final Remedial Design Report (O’Brien & Gere
Engineers, 1995), it was calculated that approximately 0.4 years (assuming
high-permeability soils) to 33 years (assuming low-permeability soils)
would be required for dewatering the capped area.

The data collected in February 1998 indicate that an inward hydraulic
gradient exists between the containment area and the surrounding area.

Final: March 30, 1998
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Semi-Annual Ground Water Monitoring Report

The range in time to dewater the capped area presented in the Final
Remedial Design Report was directly related to the range in horizontal
hydraulic conductivities of subsurface soils previously calculated by
Golder Associates and URS Consultants (URS, 1991). The time period of
0.4 years was calculated using a hydraulic conductivity of 1.3 x 103
cm/sec, whereas the time period of 33 years was calculated using a
hydraulic conductivity of 1.5 x 10 cm/sec.

The average daily flow rate to the 1517 ft length ground water collection
trench in 1997 and early 1998 was calculated to be 170 gallons/day (0.12
gpm). This flow rate is indicative of materials having a low permeability.
Using the equation utilized in the Final Remedial Design Report (O’Brien
& Gere Engineers, 1995) for calculating the yield to the collection trench,
the hydraulic conductivity adjacent to the ground water collection trench
was calculated to be 3.3 x 10 cm/sec. Using the flow rate to the collection
trench and the amount of ground water beneath the capped area, it is
estimated that approximately 110 years will be required to dewater the
containment area. However, the amount of water present within the capped
area has no effect on the effectiveness of the containment, since an inward
hydraulic has been established adjacent to the capped area. Hydraulic
evaluation calculations are included in Appendix B.

1.3. Ground water sampling and chemistry

Between February 23 and 25, 1998, the second round of post-closure
ground water samples was collected in accordance with the protocols
presented in the O&M Manual. Ground water samples were obtained from
the ten ground water monitoring wells identified for sampling in the O&M
Manual (85-5R, URS-5D, 85-7R, URS-7D, URS-91, URS-9D, 88-12C, 88-
12D, URS-14I, and URS-14D).

Due to high turbidity levels found in ground water samples collected during
the September 1997 sampling event, a low-flow ground water sampling
method was used during the February 1998 sampling event to reduce the
turbidity levels in the ground water samples. The low-flow ground water
sampling method consisted of an in-line flow meter capsule, dedicated
Waterra tubing, Redi-flow Grundfos Pump which was decontaminated
between each monitoring well, a water level probe, and a generator.
During low-flow sampling, pH, specific conductance, temperature,
oxidation-reduction potential (redox), dissolved oxygen (DO), and turbidity

O'Brien & Gere Engineers, Inc.
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1. Introduction

were monitored at 3 to 5 minute intervals. Once the parameters
equilibrated, samples were collected. If a monitoring well could not sustain
a minimal flow rate of 50ml/min over a 2 hour period, samples were
collected after 2 hours. This was the case for monitoring well URS-141.

Following sample collection, ground water samples were submitted to
O’Brien & Gere Laboratories, Inc., for analysis for the following
parameters:

Parameter Method

VOCs USEPA Method 8260
SVOCs USEPA Method 8270
PCBs/Pesticides USEPA Method 8081
Inorganics USEPA Series 6010A/7470A
Cyanide USEPA Method 9010

Ground water sampling logs and chain of custody forms are included in
Appendix C.

Purge water generated during sampling was contained, passed through a
25-micron bag filter, and discharged to manhole MH-3. The water in
manhole MH-3 was conveyed through the pre-treatment system prior to
discharge to the Niagara County Sewer District (NCSD) interceptor system
at manhole MH-16. :

The laboratory analytical data is currently being validated by Data
Validation Services of North Creek, New York. The validation is being
performed in accordance with guidance from the most current editions of
the United States Environmental Protection Agency (USEPA) Contract
Laboratory Procedures (CLP) National Functional Guideline and Organic
and Inorganic Data Review, and the USEPA Standard Operating
Procedures (SOPs) HW-2 and HW-6. Data validation has been completed
for the VOCs and SVOCs analytical results for all wells, and for the
PCBs/pesticides analytical results for wells 85-5R, URS-5D, 88-12C, 88-
12D, and URS-141. Validated analytical results for these samples are
summarized on Table 4. Results of the data validation completed to date
indicate that the samples validated were processed and analyzed in
compliance with protocol requirements, and with adherence to quality
criteria.

Following data validation of the metals analytical results for all wells and
the PCBs/pesticides analytical resuits for wells URS-9I, URS-9D, 85-7R,
URS-7D, and URS-14D, Table 4 will be revised, if required, and reissued

Final: March 30, 1998
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Semi-Annual Ground Water Monitoring Report

along with a copy of the validation report. Preliminary analytical results
for the metals for all wells and the PCBs/pesticides for wells URS-91, URS-
9D, 85-7R, URS-7D, and URS-14D, are included in Table 4.

Results of the ground water analyses, along with a comparison of the
results with New York State Class GA Standards, are summarized on Table
4. The New York State Class GA Standards presented on Table 4 have
been revised to reflect revisions to the New York State water quality
standards (NYSDEC, 1998). The data base will be updated with data from
future sampling events, and ground water standards will be reviewed
annually to evaluate whether standards have been revised.

As specified in the O&M Manual, statistical analyses of the ground water
chemistry data have been completed. A preliminary exploratory data
analysis, using univariate statistics in SAS®, was performed for normality;
however, the results were not meaningful. The test for normality is most
relevant when used to assess the appropriateness of parametric statistical
analyses such as t-tests; thus, these analyses will be continued as sufficient
data is obtained to assess the appropriateness of the t-test analysis. As
stated in the O&M Manual, baseline data will be collected during the first
two years of monitoring. The February 1998 data represents the results of
the second baseline data collection effort. The t-test analysis will be
initiated when an adequate database exists. The adequacy of the data set
will be re-evaluated after each sampling event.

Ground water analytical data was compared with New York State Class GA
Standards (NYSDEC, 1998). The results of this comparison are included
in Table 4. Detected constituents exceeding New York State Class GA
ground water standards included: chromium at one location (URS-14I);
iron at six locations (85-5R, 85-7R, URS-9I, 88-12C, 88-12D, and URS-
141); sodium at ten locations (85-5R, 85-5D, 85-7R, URS-7D, URS-91,
URS-9D, 88-12C, 88-12D, URS-14I, and URS-14D); nickel at one location
(URS-14I); and benzene at one location (URS-9D). It should be noted that
these constituents were detected above New York State Class GA ground
water standards in the background wells URS-141 (chromium, iron,
sodium. nickel, and benzene) and URS-14D (sodium). It is likely that the
elevated concentrations of iron and sodium are naturally occurring. This
section will be revised, if required, based on the results of the data
validation.

O'Brien & Gere Engineers, Inc.
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2. Conclusions

Based on the data contained in this semi-annual report, the following
conclusions are presented:

* An inward hydraulic gradient has been established around the capped
area.

* The elevation data indicates that ground water within the capped area
is migrating to the west toward the ground water collection trench.

» The elevation data indicates that the ground water collection trench is
effectively capturing shallow ground water emanating from beneath the
capped area.

» The February 1998 ground water chemistry is similar to previous
sampling events. However, given the limited data available, a statistical
comparison cannot be completed at this time.

* Sodium and iron were detected at several monitoring wells at
concentrations above New York State Class GA Standards. It is likely
that these elements are naturally occurring and are not related to
previous site activities.

Although concerns were raised by the NYSDEC regarding the detection of
PCBs in monitoring well 88-12D during the September 1997 sampling
event in a letter dated November 17, 1997 to the Group, it is believed that
the PCB detection was attributable to the turbidity of the sample. This was
confirmed during the February 1998 low-flow sampling event. Low-flow
sampling was successful in reducing the turbidity of the samples, as shown
on the attached ground water sampling logs, included in Appendix C.
PCBs were not detected during the February 1998 sampling event in any
of the wells sampled.

In addition, based on a review of existing ground water monitoring data,
PCBs have not previously been detected in ground water monitoring wells
on the site. PCBs have been detected at low levels in site soils and
sediment. The levels of PCBs detected in monitoring well 88-12D during

Final: March 30, 1998
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Semi-Annual Ground Water Monitoring Report

the September 1997 sampling event were very low, at 0.19 parts per billion
(ppb). Based on data validation of the analytical data, the concentration of
PCBs in the sample was qualified as an estimated value. In addition, due
to poor individual congener correlation, results of the data validation
qualified the PCB concentration as tentative (“N” qualifier).

Based on the evaluation of the ground water analytical data, it is
recommended that sampling for TCL SVOCs and PCBs/pesticides be
discontinued at the Site, as discussed in the NYSDEC-approved O&M
Manual. Sampling will be continued semi-annually for TCL VOCs and
TAL metals during the second through fifth years of monitoring.

O'Brien & Gere Engineers, Inc.
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data
February 1998

85-5R URS-5D

Parameter 7i86 | 890 | 291 | 1092 | e97 | 2s98 8/90 | 2/91 | 1092 | /97 | 2/98
\VOCs (ppb)

iAcetone NA R ND ND ND ND 250 R ND ND ND
Benzene ND 15 ND ND ND 0.34J ND ND 1 ND 0.25 J
2-Butanone NA ND ND ND ND ND ND R ND ND ND
Bromodichloromethane ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide NA ND ND ND ND ND ND ND ND ND ND
Chlorobenzene ND NA NA NA ND 0.28 J NA NA NA ND 0.31J
Chloroform ND ND ND ND ND ND ND ND ND ND ND
Dibromochioromethane ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene NA ND ND ND ND ND ND ND ND ND ND
Ethylbenzene ND ND ND ND ND 0.24J ND ND ND ND 0.324J
[Methylene Chloride ND ND ND ND ND ND ND R ND ND ND
l4-Methyl-2-Pentanone NA 2J ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane ND 2J ND ND ND ND ND ND ND ND ND
IToluene ND ND ND ND ND 0.14J ND 1J ND ND 0.19 J
Total Xylenes NA ND ND ND ND 0.96 ND 0.5J ND ND 1.5
Trichloroethene ND ND ND ND ND ND ND ND ND ND ND
\Vinyl Chloride ND ND ND ND ND ND ND ND ND ND ND
IISVOCs (ppb)

bis(2-Ethlyhexyl)phthalate ND ND NA NA ND ND 3J NA NA ND ND
Di-n-Octylphthalate ND ND NA NA ND ND ND NA NA ND ND
Phenol 3 ND NA NA ND ND ND ND NA ND ND
Metals (ppb) .
Aluminum 1,060 214 37.88B 153 ND 300 ND ND ND ND ND
IAntimony NA ND 42.4B ND ND ND ND 31.5B ND ND ‘ND
IArsenic NA 1B ND ND ND ND " 1.3B 1B ND ND ND
Barium 20 73.5B 23.4B 15 40 80 224 71.7B 32 20 ND
Beryllium ND ND ND ND ND ND ND ND ND ND ND
Cadmium 5 ND ND ND ND ND ND ND ND ND ND
Calcium 380,000 | 355,000 | 378,000 | 321,000 | 270,000 |.220,000. | 378,000 | 407,000 | 387,000 | 440,000 |.300,000
Chromium 40 7.5B ND ND ND 30 3B ND ND ND ND
Cobalt 20 ND ND ND ND ND ND ND ND ND 61
Copper 10 ND ND 11 ND ND ND ND 8 ND ND.
Cyanide ND ND ND ND ND ND ND ND ND ND ND
iron 1,020 669 915 419 140 2,300 188 143 25 ND 120
Lead 150 ND 1.2B ND ND ND ND 1.3B 12 ND ND
Magnesium 179,000 | 106,000 | 170,000 | 139,000 | 130,000 |- 85,000 33,300 24508 | 570,000 | 100,000 |:24,000
Manganese 100 40 57.5 42 50 260 8.8B 3.5B ND 50 10
Nickel 10 48.1 ND ND ND ND 11.4B ND ND 90 ND
Potassium 9,500 60,700 6,280 6,400 ND ND 22,700 16,900 8,500 ND ND
Silver 30 ND ND ND ND ND ND ND ND ND ND
Sodium 126,000 | 132,000 | 120,000 | 100,000 |93,000J {58,000 || 192,000 | 194,000 | 114,000 | 88,000 | 93,000
Thallium NA ND ND ND ND 8 ND ND ND ND ND
[Vanadium 35 4B ND ND ND ND 3.8B ND ND ND ND
Zinc 75 12.98 17.68 ND ND ND 19.98 14.7B ND ND 10
Pesticides {(ppb)
lalpha-BHC 0.0001 ND NA NA ND ND ND NA NA ND ND
Heptachlor Epoxide 0.0005 ND NA NA ND ND ND NA NA ND ND
l4,4-DDE ND ND NA NA ND ND ND NA NA ND ND
PCBs (ppb) : -
[PCB-1254 | Nb | No | NA | NA [ ND | ND ND | Na | NA | ND | ND

Notes:

1. R = Indicates compound rejected due to biank contamination.

2. J = Indicates result is less than sample quantitation limit but greater than zero.

3. 1= Inorganics indicates estimated value.

4. B = Indicates compound is less than quantitation limits but greater than or equal to
instrument detection limits.

. Sample data presented for 6/97 and 2/98 sampling events is for cis-1,2-dichloroethylene.

. NA = Not analyzed; ND = Not detected; N = Presumptives present

7. Shaded data for 2/98 sampling event indicates data validation is pending.

o ;m
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Table 4

Frontier Chemicai-Pendleton Site
Summary of Ground Water Analytical Data
February 1998

85-TR URS-7D

Parameter 7i86 | 890 | 2591 | 1092 | 6197 [ 2/98 8/90 | 2191 | 10192 | 697 2/98
VOCs (ppb)

lAcetone NA ND R ND ND ND 120 R ND ND ND
Benzene ND 6 ND ND ND ND ND ND ND ND 0.11J
2-Butanone NA ND ND ND ND ND ND ND ND ND ND
Bromedichloromethane ND ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide 71 ND ND ND ND ND 0.5J ND ND ND ND
Chlorobenzene ND NA NA NA ND ND NA NA NA ND ND
Chloroform ND ND ND ND ND ND ND ND ND ND ND
Dibromochioromethane ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene NA ND ND ND 0.14J 0.19J ND ND ND ND ND
Ethylbenzene ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride ND ND ND ND ND ND ND ND ND ND ND
l4-Methyl-2-Pentanone NA ND ND ND ND ND ND ND ND ND ND
1,1,2,2,-Tetrachloroethane ND ND ND ND ND ND ND ND ND ND ND
[Toluene ND ND 1J ND ND ND ND ND ND ND ND
Total Xylenes ND ND ND ND ND ND ND ND ND ND 0.37J
Trichloroethene ND ND ND ND ND ND ND ND ND ND ND
\Vinyl Chioride ND ND ND ND ND ND ND ND ND ND ND
ISVOCs (ppb) :

bis(2-Ethlyhexyl)phthalate ND ND NA NA ND ND ND ND NA ND ND
Di-n-Octylphthalate ND ND NA NA ND ND ND ND NA ND ND
Phenol 4 ND NA NA ND ND ND ND NA ND ND
Metals (ppb)

IAluminum 1,200 277 265 249 ND ND 167B 52.5B ND ND ND
IAntimony NA 28.3B ND ND ND ND 20.5B 36.38B ND ND ND
IArsenic NA 1.4B 1.7B ND ND ND ND ND ND ND ND
Barium 30 91B 1438 106 100 80 20.3B 47.28 28 30 40
Beryllium ND ND ND ND ND ND ND ND ND ND NB
Cadmium 5 ND ND ND ND ND ND ND ND ND ND
Calcium 490,000 | 354,000 | 298,000 | 383,000 | 350,000 | 350,000:{ 277,000 | 333,000 | 403,000 | 360,000 {:300,000
Chromium 20 ND ND ND ND ND: % ND ND ND ND ND
Cobalt 20 ND ND ND ND -ND ND ND ND ND ND
Copper 10 ND ND 8 ND ND ND ND 8 ND ND
Cyanide ND ND ND ND ND ND ND ND ND ND ND
Iron S20 586 820 435 190 310 387 283 63 ND 70
Lead 120 ND 2.6B ND ND ND ND ND ND ND ‘ND
Magnesium 131,000 | 119,000 | 42,600 | 124,000 | 120,000 | 120,000 § 96,200 | 115,000 | 140,000 | 120,000 | 89,000
ﬂManganese 110 40.5 31.5 30 70 80 71.2 140 86 40 30
Nickel ND 7.4B ND ND ND ND 23.5B ND ND ND ND
Potassium 28,000 5,540 5,770 6,700 5,000 5,000 5,890 8,550 8,300 5,000 ND:
Silver 10 ND ND ND ND ND ND ND ND ND ND
Sodium 107,000 | 67,900 | 38,900 73,100 |66,000J | 67,000 | 82,700 | 68,900 [ 78,800 }66,000J | 54,000
[Thallium NA ND ND ND ND 6 ND ND ND ND . “ND
Vanadium 35 ND ND ND ND ND 4.2B 6.7B ND ND ND
iZinc 65 ND 21.5 ND ND ND 5.68B 12.2B ND ND ND
Pesticides (ppb)

alpha-BHC 0.0002 ND NA NA ND ND ND NA NA ND ‘ND
Heptachlor Epoxide 0.0007 ND NA NA ND ND ND NA NA ND ND
4,4-DDE ND ND NA NA ND ND ND NA NA ND ND:
PCBs (ppb) : - :
lPcB-1254 ND | ND | NA [ NA | ND | nND ND | NA | NA ] ND ND

Notes:

O'Brien & Gere Engineers, inc.

1. R = indicates compound rejected due to blank contamination.

. J = Indicates result is less than sample quantitation limit but greater than zero.
I = Inorganics indicates estimated value.
. B = Indicates compound is less than quantitation limits but greater than or equal to

2
3.
4

instrument detection limits.
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. Sample data presented for 6/97 and 2/98 sampling events is for cis-1,2-dichloroethylene.
. NA = Not analyzed; ND = Not detected; N = Presumptives present
. Shaded data for 2/98 sampling event indicates data validation is pending.
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Table 4
Frontier Chemical-Pendleton Site
Summary of Ground Water Analytical Data

February 1998
{ URS-91 URS-9D
Parameter 8/90 | 291 | 1092 | 697 | 2/98 8/90 | 2/91 | 1092 | er97 | 2s98
\VOCs (ppb)
lAcetone R R ND ND ND R R ND ND ND
Benzene ND ND ND 0.12J 0.29 J ND ND ND ND 1.9
2-Butanone ND 24 ND ND ND ND 6J ND ND ND
Bromodichloromethane ND ND ND ND ND 4J ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND ND ND ND ND
Chlorobenzene NA NA NA ND 0.20J NA NA NA ND 0.79
Chloroform ND ND ND ND ND 8 ND ND ND ND
Dibromochloromethane ND ND ND ND ND 1J ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND ND 0.7 0.37J 0.34J
1,2-Dichloroethene ND ND ND ND ND ND ND 1 0.66 0.59
Ethylbenzene ND ND ND ND 0.14 J ND ND ND ND 0.44J
Methylene Chloride ND ND ND ND ND ND ND 2 ND ND
l4-Methyl-2-Pentanone ND ND ND ND ND ND ND ND ND ND
1.1,2.2 -Tetrachioroethane ND ND ND ND ND ND ND ND ND ND
IToluene 0.7J ND ND ND 0.11J 0.6J ND ND ND 0.51
[Total Xylenes ND ND ND 0.29J 0.54 ND ND ND ND 1.8
Trichloroethene ND ND ND ND ND ND ND 0.6 0.36J 0.24J
IVinyl Chioride ND ND ND ND ND ND ND ND 0.26J 0.44 J
ISVOCs (ppb)
bis(2-Ethlyhexyl)phthalate R NA NA ND ND ND NA NA ND ND
Di-n-Octyiphthalate ND NA NA ND ND ND NA NA ND ND
Phenol ND NA NA ND ND ND NA NA ND ND
Metals (ppb) : ;
Aluminum 221 197 110 ND ND 128 64.28 ND ND ND
Antimony ND ND ND ND ND ND 28B ND ND ND
IArsenic 1.7B ND ND ND ND 1.6B ND ND ND ND
Barium 30.1B 22.8B 14 30 ND 110B 38.2B 23 ND ND
Beryllium ND ND ND ND ND ND ND ND ND ND
Cadmium ND ND ND ND ND ND ND ND ND ND
Calcium 106,000 | 143,000 123 170,000 | 150,000 1 56,500 | 146,000 | 120,000 | 200,000 |- 190,000
Chromium 8.68 10.1 ND ND ND ND ND ND ND ND
Cobalt ND ND ND ND ND ND ND ND ND ND
Copper 12.78 ND ND ND ND 5.2B ND ND ND ND:
Cyanide ND ND ND ND ND ND 11.1B ND ND ND
Iron 1,020 1,170 808 460 440 127 506 252 ND 70
Lead ND 1B ND ND ND ND ND ND ND ‘ND
HMagnesium 54,500 71,300 | 63,500 ; 70,000 | 69,000 29,900 | 70,200 | 60,000 | 58,000 } 73,000
Manganese 67.5 80 75 50 30 20.1 25.5 9 ND ND
Nickel 7.68 ND ND ND ND 15.38 ND ND ND ND
Potassium 3,910B 4,250B 2,900 ND ND 9,880 4,170B 3,600 ND ND
Silver ND ND ND ND ND ND ND ND ND ND
Sodium 34,500 54,000 | 52,400 143,000 J | ©45,000 || 27,400 | 37,000 | 42,800 |48,000J {52.000
[Thallium ND ND ND ND 11 ND ND ND ND 14
IVanadium ND 9.6B ND ND ND 10.7B ND ND ND ND
Zinc 19.3B 34.6 ND ND ND 50.5 16.7B ND ND ND
IiPesticides {ppb)
alpha-BHC ND NA NA ND ND ND NA NA ND ND
Heptachlor Epoxide ND NA NA ND ND ND NA NA ND ND
4,4-DDE ND NA NA ND ND ND NA NA ND ND
PCBs (ppb) ;
PCB-1254 ND [ NA | Na ] ND | ND- ND | NA | NA | ND [.ND
Notes:

O'Brien & Gere Engineers, Inc.

1. R = Indicates compound rejected due to blank contamination.

. J = Indicates result is less than sample quantitation limit but greater than zero.

2
3. 1 =lnorganics indicates estimated value.
4

. B = Indicates compound is less than quantitation limits but greater than or equal to

instrument detection limits.

o o

7. Shaded data for 2/98 sampling event indicates data validation is pending.

5828003\4\9.wb2

. Sample data presented for 6/97 and 2/98 sampling events is for cis-1,2-dichloroethylene.
. NA = Not analyzed; ND = Not detected; N = Presumptives present
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Table 4
Frontier Chemical-Pendieton Site
Summary of Ground Water Analytical Data
February 1998

Bﬁ 88-12C 88-12D
Parameter 8/90 | 2091 | 1092 | e/97 | 2s98 8/90 | 291 | er97 | 2/98
IVOCs (ppb)
Acetone ND ND ND ND ND ND ND ND ND
Benzene ND ND ND ND ND 1J 0.9J ND 0.13J
2-Butanone ND ND ND ND ND ND ND ND ND
Bromodichloromethane ND ND ND ND ND ND ND ND ND
Carbon Disulfide ND ND ND ND ND ND 6 ND ND
Chlorobenzene NA NA NA ND ND ND ND ND ND
Chloroform ND ND ND ND ND ND ND ND ND
Dibromochloromethane ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND ND ND ND
1,2-Dichloroethene ND ND ND ND ND ND 24 ND ND
Ethylbenzene ND ND ND ND ND ND ND ND 0.11J
Methylene Chloride ND ND ND ND ND ND ND ND ND
14-Methyl-2-Pentanone ND ND ND ND ND ND ND ND ND
1,1,2.2,-Tetrachloroethane ND ND ND ND ND ND ND ND ND
Toluene ND ND ND ND ND R 13 ND ND
ITotal Xylenes ND ND ND ND ND ND ND ND 0.48 J
{Trichloroethene ND ND ND ND ND ND 5} ND ND
\Vinyl Chloride ND ND ND ND ND ND ND ND ND
ISVOCs (ppb)
bis(2-Ethlyhexyl)phthalate NA NA NA ND ND ND NA ND 43J
Di-n-Octylphthalate NA NA NA ND ND 5J NA ND ND
Phenol ND ND NA ND ND ND NA ND ND
Metals (ppb) :
Aluminum 481 1878 453 ND 900 ND 172B ND ND
tAntimony 19.2B 28B ND ND ND 50.7B 56.1B ND ND
lArsenic 10 12.3B 14 9 7 ND 1.3BW ND ND
Barium 11.4B 17.3 14 ND ND 2.9B 7.98 ND ND
Beryllium ND ND ND ND ND ND ND ND ND
Cadmium -ND ND ND ND ND ND ND ND ND =
Calcium 62,600 | 68,500 | 68,900 | 73,000 | 70,000 | 464,000 | 623,000E | 480,000 | 480,000
Chromium 21 4.68 ND ND 10 7.6B 27.8E 10 30
Cobalt ND ND ND ND ND ND ND ND ND
Copper 4.2B ND 5 ND ND ND ND ND ND
Cyanide ND ND ND ND ‘ND ND ND ND ND
Iron 1,530 1.040 1,560 ND 2,200 168 250 180 480 -
Lead 1.5B 1.2B ND ND ND ND 1.8BW ND ND
Magnesium 88,500 | 103,000 | 92,500 { 110,000 {.98,000:§ 109,000 | 199,000E | 130,000 |:110,000
gManganese 45.4 37.8 54 10 70 33.9 696 80 60
Nickel 14.6B ND ND ND ND 11.5B 25.58 ND ND
Potassium 2,520B | 3,200B | 3,000 ND ND 5,310 12,000E 600 6,000
Silver ND ND ND ND ND ND ND ND ND
Sodium 34,600 | 41,100 | 41,300 }47,000J | 43,000 || 66,400 | 474,000 {140,000 J | 100,000
(Thallium ND ND ND ND 13 ND ND ND ND: -
Vanadium 22.1B 10B ND ND ND 51.6 2.4B ND ND
iZinc 10.1B 15.78 ND 20 20 7.9B ND ND 10
Pesticides (ppb)
alpha-BHC ND NA NA ND ND ND NA ND ND
Heptachlor Epoxide ND NA NA ND ND ND NA ND ND
14,4-DDE ND NA ND ND ND ND NA ND ND
PCBs (ppb) ; -
[PCB-1254 Nb | NA [ NA | ND | ND ND | NA Jo019JN| ND
Notes:

O'Brien & Gere Engineers, Inc.

1. R = Indicates compound rejected due to blank contamination.
2. J = indicates result is less than sample quantitation limit but greater than zero.

3. 1= Inorganics indicates estimated value.

4. B = Indicates compound is less than quantitation limits but greater than or equal to

instrument detection limits.
. Sample data presented for 6/97 and 2/98 sampling events is for cis-1,2-dichloroethylene.

v

6. NA = Not analyzed; ND = Not detected; N = Presumptives present
7. Shaded data for 2/98 sampling event indicates data validation is pending.

5828003\4\9.wb2
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Table 4

Frontier Chemical-Pendleton Site

Summary of Ground Water Analytical Data

February 1998

URS-14I URS-14D Standard

Parameter 2/91 | 10/92 | 6/97 | 2/98 2/01 | 10092 | er97 | 298 | ugll (ppb
IVOCs (ppb)
Acetone ND ND ND ND ND ND ND ND —
Benzene ND ND ND 1 ND ND ND ND
[2-Butanone ND ND ND ND ND ND ND ND —
Bromodichloromethane ND ND ND ND ND ND ND ND —
Carbon Disulfide ND ND ND ND ND ND ND ND —
Chlorobenzene NA NA ND 0.81 NA NA ND ND 5
Chloroform ND ND ND ND ND ND ND ND 7
Dibromochioromethane ND ND ND ND ND ND ND ND —
1,1-Dichloroethane ND ND ND ND ND ND ND ND 5
1,2-Dichloroethene ND ND ND ND ND ND ND ND 5
Ethylbenzene ND ND ND 0.13J ND ND ND ND 5
iMethylene Chloride ND ND ND ND R ND ND ND 5
l4-Methyl-2-Pentancne ND ND ND ND ND ND ND ND —
1,1,2,2,-Tetrachloroethane ND ND ND ND ND ND ND ND 5
[Toluene ND ND ND 0.154 ND ND ND ND 5
Total Xylenes ND ND ND ND ND ND 0.11J 0.21J 5
Trichloroethene ND ND ND ND ND ND ND ND 5
\Vinyl Chloride ND ND ND ND ND ND ND ND 2
IISVOCs (ppb)
bis(2-Ethlyhexyl)phthalate NA NA ND ND R NA ND ND 5
Di-n-Octylphthalate NA NA ND ND 5J NA ND ND —
Phenol NA NA ND ND ND NA R ND 1
Metals (ppb)
Aluminum 7,140 1,170 1300 400 99.8 ND ND ND —
IAntimony ND ND ND ND 32.1B ND ND ND 3
IArsenic 7.2B ND ND ND 2B ND ND ND 25
Barium 115B 47 50 40 25.5B 23 20 ND 1000
Beryllium 1.28 ND ND ND ND ND ND ND —
Cadmium ND ND ND 1 ND ND ND ND 5
Calcium 73,900 [ 35,200 {28,000J| 21,000 | 255,000 | 292,000 | 210,000 {250,000 —
Chromium 30.9 ND ND 160 10.3 7 ND ND 50
Cobait 5.8B ND ND ND ND ND ND ND —
Copper 18.5B 8 ND 10 ND 8 ND ND 200
Cyanide ND ND ND ND ND ND ND 10 200
iron 10,400 | 2,060 1.800 2,300 357 193 ND ND- 300
Lead 7.5 ND ND ND 1.1B ND ND ND 25
Magnesium 32,800 | 22,300 | 21,000 | 17,000 } 75,200 | 78,000 | 61,000 | 66,000 —
Manganese 484 145 70 60 30.8 27 ND ND 300
Nickel 30.4B ND ND 170 ND ND ND ND 100
Potassium 17,100 | 5,500 ND 25,000 || 4,250B 3,700 ND ND —
Silver ND ND ND ND ND ND ND ND 50
Sodium 44,700 | 42,500 {58,000 J |:48,000-] 40,700 38,700 ]52,000J |49,000 20,000
(Thallium ND ND ND 6 ND ND ND ND —
Vanadium 16.1B ND ND ND ND ND ND ND —
IZinc 52.3 ND 10 30 26.8 ND ND 10 —
Pesticides {ppb)
alpha-BHC NA NA ND ND ND NA ND ND —
Heptachlor Epoxide NA NA ND ND ND NA ND ND 0.03
4,4-DDE NA NA 0.0324 ND ND NA ND ND 0.2
PCBs (ppb) S i -
(PCB-1254 NA | NA | ND | ND NA | Na ] ND [ ND 0.09

Notes:

O'Brien & Gere Engineers, Inc.

1. R = Indicates compound rejected due to blank contamination.
2. J = Indicates result is less than sample quantitation limit but greater than zero.
3. I =Inorganics indicates estimated value.

4. B = Indicates compound is less than quantitation limits but greater than or equal to

instrument detection limits.
. Sample data presented for 6/97 and 2/98 sampling events is for cis-1,2-dichloroethylene.
. NA = Not analyzed; ND = Not detected; N = Presumptives present

[ 4]

7. Shaded data for 2/98 sampling event indicates data validation is pending.

5829003W\9.wb2
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MONITORING WELL INTEGRITY CHECKLIST

Lite Name: [z 7 CHome

Personnel ;

FudETN SITE
A

WELL SPECIFICATIONS

Protective Casing

Depth to Ground Water : 3.9
Well Depth: —

WELL INTEGRITY

1.

2.

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

. Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Well Identification : P~ |

Flush Mounted

Well Construction CPVCS Stainless Steel

Well Diameter 4-inch

Date: feBanaey 27 |98

COLE

yes

Be

yes

9

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Jite Name: FRoNTiez CHomicAL

Personnel :
T NA

Fows7od SiTE

WELL SPECIFICATIONS

Protective Casing ~ Above Ground lush Mounted

Well Construction PO Stainless Steel

Well Diameter C2-inchy 4-inch

Depth to Ground Water : L0

Well Depth: —_—

WELL INTEGRITY

1.

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Well Identification : P -2

Date : /feBenae” 23,1998

no
no
no
no
yes
no
no

ves

é



MONITORING WELL INTEGRITY CHECKLIST

.ite Name:

Personnel :%

TRwDLCToN SITE

WELL SPECIFICATIONS

Protective Casing Above Ground m

Well Construction CPVCD Stainless Steel

FoonTien. CHomek— Well Identification : P -3

Well Diameter 4-inch

Depth to Ground Water : Rb. 27

Well Depth: —

WELL INTEGRITY

1.

©

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Date:  Fogeyaey 23, 1998

w0
o
-
o
yes @S
T
0

yos (T

Yes——aa. pf



MONITORING WELL INTEGRITY CHECKLIST
e Name: FEONTiE2 Cilem 04— Well Identification : P—-/%

PeNDiEToN SITE™
Personnel:v Date: Fereusey 23, 1998

AM

WELL SPECIFICATIONS

Protective Casing Above Ground @&T_@

Well Construction Stainless Steel
Well Diameter 4-inch

Depth to Ground Water : LG8

Well Depth: -

WELL INTEGRITY

1. Well identification clearly marked ? QGés> no

2. Well covers and locks in good condition and secure ? no

3. Is the well stand pipe vertically aligned and secure ? no

4. |s the concrete pad and surface seal in good condition ? no

5. Are soils surrounding the well pad eroded ? yes

6. Is the well casing in good condition ? no

7. ls the measuring point on casing well marked ? @ no

8. Is there standing water in the annular space ? no m Ziieaé
9. Is the stand pipe vented at the base to allow drainage ? yes— RO Nfe@’%'

COMMENTS:
T PVe eisex, To HieH To Tnsel? Rus () 27 & loc TS

Baled ClusHMandT (DU,



MONITORING WELL INTEGRITY CHECKLIST

_ite Name: FoNTiEE. @-A‘Mlak_ Well Identification : -5

Personnel :% Date: [zBouspy z3, 1998

FEMDIE ToMl SITE~

WELL SPECIFICATIONS

Protective Casing Above GromD} Flush Mounted
Well Construction Stainless Steel

Well Diameter 4-inch
Depth to Ground Water : < ﬂ

Well Depth: R —

WELL INTEGRITY

1.

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?

Are soils surrounding the well pad eroded ?

. Is the well casing in good condition ?

Is the measuring point on casing well marked ?
Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

9996

yes

B

yes

g



MONITORING WELL INTEGRITY CHECKLIST

te Name: FEONTIEE CHEMICAL Well Identification : P- ¢
TNDIETON SITE

Personnel : <Tam Date : Lgrpumey Z3, 1998

WELL SPECIFICATIONS

Protective Casing Above Ground
Well Construction ‘ Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : 4.3l

Well Depth: ——

WELL INTEGRITY

1. Well identification clearly marked ? no

2. Well covers and locks in good condition and secure ? no

3. Is the well stand pipe vertically aligned and secure ? yes S ComMenw’s
4. Is the concrete pad and surface seal in good condition ? no P
5. Are soils surrounding the well pad eroded ? yes

6. Is the well casing in good condition ? no

7. Is the measuring point on casing well marked ? no

8. Is there standing water in the annular space ? yes @

9. Is the stand pipe vented at the base to allow drainage ? —yes—___no N%

. — 20-25 "
COMMENTS: s PR A7 Sueiace TS BT oo woelieac - &0 €



MONITORING WELL INTEGRITY CHECKLIST

- _ite Name: FeouTice. GmahL Well [dentification : "P-17
“PoDIEToM SITE
Personnel : N Date : [fegeusey 23,1998

WELL SPECIFICATIONS

Protective Casing Above Ground

Well Construction Vo> Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : £.39

Well Depth: —

WELL INTEGRITY

1. Well identification clearly marked ? no
2. Well covers and locks in good condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? no
4. |s the concrete pad and surface seal in good condition ? no
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? no
7. ls the measuring point on casing well marked ? no
8. Is there standing water in the annular space ? yes @

W

9. Is the stand pipe vented at the base to allow drainage ?

|

COMMENTS:
P LS B Hiet B Tuse Puus (i) 2" ¢ Lok’ Zasind™
L7 usHmon? QVEE.



MONITORING WELL INTEGRITY CHECKLIST
FEoNTiEr CHemi eai

_ite Name: T SITE Well Identification : P-8
Personnel:q-/-’;m Date : Fé&fu a2y 23/ 1998

WELL SPECIFICATIONS

Protective Casing Above Ground)  Flush Mounted

Well Construction @ Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : Log

Well Depth: —

WELL INTEGRITY

1. Well identification clearly marked ?
2. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. ls the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

866

yes

® &

yes

?

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Feon/Ticy. (Hemich o ~
©N : Well Identification : SP~
© amewm s entifi 2
Personnel : <7-, Date:  /[zgpuany 23, /998
WELL SPECIFICATIONS

Protective Casing Above Ground lush Mounted
Well Construction Stainless Steel

Well Diameter 2-inch 4-inch

Depth to Ground Water : DY

Well Depth: —

WELL INTEGRITY

1. Well identification clearly marked ? Cyés> no

<. Well covers and locks in good condition and secure ? no

3. Is the well stand pipe vertically aligned and secure ? no

4. Is the concrete pad and surface seal in good condition ? no

5. Are soils surrounding the well pad eroded ? yes

6. Is the well casing in good condition ? no

7. lIs the measuring point 6n casing well marked ? no

8. Is there standing water in the annular space ? yes

9. Is the stand pipe vented at the base to allow drainage ? yes———na N/4

COMMENTS:



MONITORING WELL INTEGRITY CHECKLIST

te Name:

DNDIEToN SITE

-
Fieond TiEx. CdemiCAL Well Identification : &5 -35K

Personnel:vA:m Date: Fzgpuary 23,1498

WELL SPECIFICATIONS

Protective Casing Above Ground Flush Mounted

Well Construction PV Stainless Steel

Well Diameter 4-inch
Depth to Ground Water : S5

Well Depth: 38.00

WELL INTEGRITY

1. Well identification clearly marked ?

Z. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

(o]

. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

es

~

D066

yes

® 8

yes

3

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Personnel m

te Name: FeeiTiae CHemiCAL.

FRMDEToN SITE

WELL SPECIFICATIONS

Protective Casing

Well Diameter 4-inch
Depth to Ground Water : 5./8
Well Depth: <K 92

WELL INTEGRITY

1.

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Above Ground Flush Mounted

Well Construction <G[D) Stainless Steel

Well Identification : (/£ ~4D

Date : Fegensgy 23,1998

0006

yes

08

yes

@

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST
te Name: FeonTiew. CHemicAL.  Well Identification : &35 - e

R SITE
Personnel : Date: Fegewsecy 23,998
AW
WELL SPECIFICATlONS
Protective Casing (Above Ground > Flush Mounted
Well Construction - Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : 2.37

Well Depth: A4

WELL INTEGRITY

1. Well identification clearly marked ? no
2. Well covers and locks in good condition and secure ? @ no
3. Is the well stand pipe vertically aligned and secure ? @ no
4. |s the concrete pad and surface seal in good condition ? no

5. Are soils surrounding the well pad eroded ?

B

6. Is the well casing in good condition ?

s
(o]

7. |Is the measuring point on casing well marked ?

08
B) 3

8. Is there standing water in the annular space ? yes

9. Is the stand pipe vented at the base to allow drainage ?

3
(o)

COMMENTS:



MONITORING WELL INTEGRITY CHECKLIST
.te Name: Well Identification : (A4S - 7D

Personnel : Date :

WELL SPECIFICATIONS

Protective Casing (Above Ground )  Flush Mounted

Well Construction PVC Stainless Steel
Well Diameter 4-inch

Depth to Ground Water : 375

Weli Depth: 59.89

WELL INTEGRITY

1. Well identification clearly marked ? no
Z. Well covers and locks in good condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? no
4. Is the concrete pad and surface seal in good condition ? no
5. Are soils surrounding the well pad eroded ? | yes

6. Is the well casing in good condition ?

7. lIs the measuring point on casing well marked ?

06

8. Is there standing water in the annular space ? yes

9. Is the stand pipe vented at the base to allow drainage ? yes no

COMMENTS:



MONITORING WELL INTEGRITY CHECKLIST

% C;/;a;’lé_dzk_ Well Identification : UES-~FZL

Personnei:m—* " Date: [rerusey 23, 1998

ite Name:

WELL SPECIFICATIONS

Protective Casing Flush Mounted

Well Construction PVC tainless Stee
Well Diameter 4-inch

Depth to Ground Water : s. 79
Well Depth: 6,49

WELL INTEGRITY

1. Well identification clearly marked ?
2. Well covers and locks in good condition and secure ? @
3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ? yes
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ?
7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ? yes

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

no
no

no

(o> Now -PesedT



MONITORING WELL INTEGRITY CHECKLIST

.te Name: FooNTiEE Chemi CAL Well Identification : (43 -9D

PoodD o SITE

Personnel <Em Date: [femeusey 23,1998

WELL SPECIFICATIONS

Protective Casing Ab d Flush Mounted

Well Construction PVC Gtainless Steel)
Well Diameter 2-inck 4-inch
Depth to Ground Water : 5./2

Well Depth: slo/

WELL INTEGRITY
1. Well identification clearly marked ?.
2. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

966

4. Is the concrete pad and surface seal in good condition ? yes
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? YES
7. Is the measuring point on casing well marked ?
8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

no
. no

no

(0> NV -Rasedr



Personnel :Wm

.te Name:

MONITORING WELL INTEGRITY CHECKLIST
FonTiee. CHeomeAC Well Identification : &5~ /2C

T ST

WELL SPECIFICATIONS

Protective Casing @ Flush Mounted
Stainless Stesl™

Well Construction PVC

Well Diameter C 2-inchf D 4-inch

Depth to Ground Water : &6.59

Well Depth: =/.37

WELL INTEGRITY

1.

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

MSTE.  Coniceee PRD et (Greael)

Date: Fegeumsey 23, 1398

IO

yes

Ol

yes

B

no

no

no

no

B

no

no

no



MONITORING WELL INTEGRITY CHECKLIST ,
_ite Name: %‘)T’éz CHemi AL Well Identification : @—/ZD

Personnel :
<Jam

PEodETaN SITE

WELL SPECIFICATIONS

Protective Casing Bbove Ground) Flush Mounted
<Stainless Steei>

Well Construction PVC

Well Diameter 2-i 4-inch
Depth to Ground Water : 4. 70 |
Well Depth: 5350

WELL INTEGRITY

1.

Well identification clearly marked ?

Well covefs and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

Is there standing water in the annular space ?

Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

MTE,) (oWlETE ) (indee W),

Date : FeiBeusry 23 , 1998

PEEe

yes

08

yes

v

no
no
no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

ite Name:

Personnel : <zz,

o Ticy (HemiCAL_
PoDitrey SITe

WELL SPECIFICATIONS

Protective Casing Above Ground
Well Construction PVC (Stainless Steel >

Well Diameter 4-inch

Depth to Ground Water : 0,90
Well Depth: 315

WELL INTEGRITY

1.

(]

Well identification clearly marked ?

Well covers and locks in good condition and secure ?

Is the well stand pipe vertically aligned and secure ?

Is the concrete pad and surface seal in good condition ?
Are soils surrounding the well pad eroded ?

Is the well casing in good condition ?

Is the measuring point on casing well marked ?

. Is there standing water in the annular space ?

. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Well Identification : 4£S - /47~

Date:  regpuary 23,1998

no
s>  no
no
no
yes
no
s> no
ves no ﬁm@i@; f(/;z_
M ;mm BoADIES



MONITORING WELL INTEGRITY CHECKLIST
Lo Tiee. CHemi e

FNDIETON SITE
Personnel : W

WELL SPECIFICATIONS

- ,te Name:

Protective Casing

Above Ground lush Mounted >

Well Construction PVC

Well Diameter

Depth to Ground Water : ﬁ{,&.
Well Depth: & &7

WELL INTEGRITY

1. Well identification clearly marked ?

Z. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. |s the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. |Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

COMMENTS:

Stainless Steel

Well Identification : (4£S - /4D
Date: [Fmeusy 23,1978

@ no
no
o
no

yes

)

3
O

KLomIED 2102
D WATER \SUs L
EADI, .

CIO)

=3
o

|
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Appendix B

Hydraulic evaluation calculations




||||I|

Y
nD’
ol

RIEN & GERE

M P A N I E S

JOB NUMBER:

PAGE:

C«\Lu \uyé‘e\\. .

—

tCn:
l'iﬂA\‘c‘\‘DV\ - F\O\Q

DA
s

o4

Ssza. 003 -

F\DN ‘*0 /r\’ev\g\ﬁ "

Cp \Aé‘\'rkc_.\‘\ov\ b-aus

—Dcwv e '

c&wa,\f\ mg‘

L -

(W- VY- X

KW

So\v“*\

2330 . L

K= 23s0 L Q

(W2- 1=y X

\phere .
. : : - ! ; [ \
\'\(\ \ 7 Boriaontal Hodraw iy Comauer,, ! (GPJ o)
< ] oVvetane
(V)‘ Vield /% ). = Q. \2apn~ ‘7O°\oA—Elowt\
- } \ { Ve ne
\J\ - StaTic ‘\-w a = 13 {‘f‘ T ovevuue deptl of ‘bm.w..k
L\ E [‘“\W & L)i & !T ‘%’v(v“. ¢ y‘ ta) E( 324 D“ WLy : - ‘?‘5’
X = Le“ﬁT* © ’x(: T{wcl* (15’; ‘;\:"
L‘: LQV\\‘H\ QWC{(\A;(-A !ar ‘{’0 /Vﬂ’r";‘“ L”“T

o

AR {5 '&J ?‘5 ~ %»‘W'

= SD ] 1 (qgsuw\m,g Rone of

-

ndlaence -Based Ow

Fine %\"cﬁv\ea noabtuve™ ok 5@1\5>

: ., *
\(\\ 1360 8 S0 ¢ . C.llapn = 0.07 a.gg;f:;s //é;'i
| (1r- 12N, \5\??—\- -
‘-i.')'lexao-s = 33« \o'b Lm fsac

Q.0% gpd/tt?
3 1




S E BRIEN 5 SR

M P A

[

‘CL

%W&\Q*Ov\ -~ Tiwe

PAGE: BY: DATE:

JOB NUMBER:
Coalculakion Z | P8

3[is(ael 5829, 003

C/O\‘\*c&\‘nmim“' A\rg,m = O\%O“BCQD' = 352 %00 g?z '

4

So&m«"u**—a Thoekness R S+,

(- QYRR . = {70
ahe Flow in trench 7 393‘

Seecibie VY. ld

2C fe

\/o\um e of  weatur

+o be dre.-'v-\c.A

352 000 £t 1348+ L 000

7.48 e Mong - (J%(a Y ‘Ocqa\(oh:
e ——— ~ ”

£

Ko\%(.p X 1ol e oMong
-

= 40,360 da,kss A
70 G\u\\ons'/d‘t'\
S Q

LD uears.
o




Appendix C

Ground water sampling logs




jam:ers/div76/admin/4_notes/micriog3

O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date FeB X /998 Personnel </Gm T Weatner __Sj\ip) 2~
V4 . 4
Site Name fwiTier 42/79»@4(, Evacuation Method £ ~Had 2 Well # Gs=s2
Site Location Z23J &é’@z) S£7é=' Sampling Method BDj~FAmd 2 Project # SZx
Well information:
Depth of Well * 3 90& ft. * Measurements taken from
Depth to Water * o ft. <" |Top of Well Casing
Length of Water Column Tod Lo | ft. Top of Protective Casing
s (Other, Specify) / P &
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Coliect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/l) (NTU) Rate (ml/min).
O $4 5.1 ' 2z oz
% L. 13 oLl 213 0% G171 Y -1
% (17 Bz |Bo2 | 33 |-¢io | =% | 320 52
! G s A7 ol 200 -O37 | s, 52.3 150
- ¢33 1L | 8o | 224 | =918 | 3.%% (05.2\ &0
15 14 17 |20l | (a7 -ico | z2.3% | 540 1SC
| B G % 1.€ 199 | 72320 =\l 7.0 | s0.d SO
2| .75 14 1A | 24X -us 2.2 \C&.0 1SC
z ¢ (.15 8o | 1.97| 22\ -\2& 716 sa .9 1 So
7 e, Tk &2 1.90 | 2z¢ -129 2.4 S 1.\ VS
30 G ¥3 7.3% 2273 -3 1.ad as,7 1Sc
3> e-17 &+ —1.%3 199 “ 120 Ll 41,8 | Sc
36 15 85 2.%\ 189 -129 A 38.2 1So
329 " & ] 18 | -y 9 33,5 \so
47 .17 g 1 .10 k2 -1 V.43 3Gy '1Sc
4s &, 17 &.3 TS| 1Ty ~t4¢ 1,33 2¢,\ \So
qdy 6.1% &.8 1.0 2o LAY LTS 2\ V& O
ed L 17 4.0 15! 209 | -4 (. (M 819 Isc
Sy .16 Q.1 1.50 217 A 2 V0% \S.6 1So
57 6.1 9.3 Y Al -157 .01 13.6 150
Water sample:
Time collected: 0‘75'5' Total volume of purged water removed: 7:[45—- 7¢¢>
Physical appearance at start Physical appearance at sampling
Color__ W-Tu. Color _ (DtoeusS
Odor Noane Odor Al
Sheen/Free Product Yo ne Sheen/Free Product Abjor—
Samples collected:
Caontainer Size Container Type # Collected Field Filtered Preservative Container pH
Notes: D_]:O = 0,00 DN .
LK

April 25, 1887



Gt
95"
954
qs7
IDL‘J

O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
- 's
Date Fzﬁ ) 5[ /998 Personnel S/An TP Weather . <Afwo 2-
T 7 N 4
Site Name &gﬁgz (:/féﬁ/m Evacuation Method N -Hod 2 Well# &ES-5R
Site Location 2oy o) Sj7& Sampling Method EDi~-Fod 2 Project# X Z23-03 .
Well information:
Depth of Well * ft. * Measurements taken from
Depth to Water * \ ft. Top of Well Casing
Length of Water Column \ ft. Top of Protective Casing
\ (Other, Specify) 2 of 2.
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumpmg rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissoived
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mgf) (NTU) Rate (ml/min).
GO .16 b R ¢z 2.z20 ~l\ 0A4as 7.6 =Y
3 i Q.5 1.2 | 22.& - e ©.] 16,8 lso
LG (L.1s a.5 136 | 229 -7 | O.eg \0. ¢, 15
(o G.ns A 1.23 73t -\ 0, 85 HB.38 1so
72 6. 1S aA. o 1,30 2% | -176 | o.® 8.19 (Sc
s e G ].7 1.29| 235 118 0.1 B854 | 180
1< ¢ e _Th 4 1,28 2.3 | -1 32 .10 “1.9 \Se
&i G-y S 1.20| 235 -1¥S o1 .00 (So
4 G.d a7 1.2 23S -1¥%8 0.7 6.52 | SC
&7 G Y LR 24 WA -\40 U.Ge G.e9 lco
Go G .Y 9. % 7.2 24| -1 0. ui s.7G 1S
q3 L. 74 4.3 72 | 239 -lax o6\ Crs %o
L G q.7 21| 239 -200 | 0. (.03 | Sc
49. .o q.7 5,21 23S - 29| 0.0 L. €0 | 5C
|02 L7 q.4 7.2\ 239 - 200 0.0 5.1 ) | ST
SPwd AT s
Water sampile:
Time collected: ;2?{ S Total volume of purged water removed: %JS}JZ—- .
Physical appearance at start Physical appearance at sampling /
Color  LEM7 'ﬁrj Color YAl LSS
Odor Aow™ Odor __ ALHE
Sheen/Free Product ows™ Sheen/Free Product AL
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Lomt Gus 3 %5 [4iHec L2
Lige CABS Lme 2 n Wor 023y | BB
LT Py ] / Hw3 <2
STom. [ d { v lsod S
Notes:

jam:ers/div76/admin/4_notes/micriog3

April 25. 1897
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O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date

fes X¥ /998

Site Name

@Z/Z_Jz /(Z/féh/é‘?(»
Site Location _Z)ﬁiazzd) S(7§—

Personnel

Evacuation Method

Sampling Method

% 7D Weather __SAz/ 3"2"’5
ZENFad 2 Well# A5 -5
EDi-Fesd 2 Project# 5’@9

Well information:

Depth of Well * 496 4

Depth to Water * 6'.- /5 ft.

Length of Water Column Ll 74 ft.
7 7

* Measurements taken from

>

Top of Well Casing
Top of Protective Casing
(Other, Specify)

Water parameters:

Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervais

Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mg/l) (NTU) Rate (mi/min).
O migd  4.45 =
2 1.6 g+ q 3| VL1 -5 L3e Q.45 1Sc
(p & oo 3.3 439 i 29 - 100 .44 .08 75
q & .0w 8. .43 | 1579 -096 | s.22 G.®% 5C
| 2 8 .08 9.0 A4y IS o - 034 5.0l L.aL Sc
) 8.09 1.7 Ao | 1ISGG ~ogs | aao 6. 8% S
& &. 10 1.4 Qsv | ise™> | -o%o | 4ac b, 8% Sc
z\ £ 10 T A5 js5 1 - o1% 5 .00 715 Y
24 & .8 454 | 1s19 - 011 “4.a4 .8 so
27 8.3 (3 A1\ 1584 ~OL7 4. 86 9> SC
g1 %.13 L.> .| jgod -o,s | 433 S.8% Se
33 EINS 5.4 AG3| V1L - 06\ 4.9 S, 42 &
36 &S S.1 A.64| 130 = 0¥ 4as S 88 56
34 8.5 S, q.6d| L3 -o59 4.9y s.87 So
i &.1% 5.7 4.3 \L32Z| -—osa | 498 | S )\ So
4s &.15 3,7 A. b 32| -osM ©w.q7 /’/%.6(,,\’3 S
Water sampile:
Time collected: “ Iﬁ Total volume of purged water removed: @:é 6&-%‘: .
Physical appearance at start Physical appearance at sampling / .
Color Clear Color  (Clemt.
Odor ___ Woac Odor_S(ig#T SuFiag:
Sheen/Free Product Neng.. Sheen/Free Product Nows—
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Home cuis 3 ND P e £Z
u;;q, - 2% ouss Z, [ Na7,8,02 A i
B UTo Doy ! Il <z
BEom oLt I JYRT Sz

Notes: E@ﬁg?—- COL(JL{UO Q{'f I/ ‘/(

ng';a% .

jam:ers/div76/admin/4_notes/micriog3

April 25. 1967
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%3
36
39
Yy
4s
b4y
S|
gAr

is 0D

O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date J% # /998 Personnel Wn 7D Weather ﬂf’/’ Sl 3 e
7 7 ~
Site Name 5@2@; cﬁ;)ém/d% Evacuation Method D ~Hpd = Well # g — 7.
Site Location 223y ZZ&;:) </ 7 Sampling Method V Za ) 2 Project # 5?1)
Well information:
Depth of Well * 22 Z, Z Z ft. * Measurements taken from
Depth to Water * 237 ft. ’ <" |Top of Well Casing
Length of Water Column _025’ ¢C) ft. Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals .
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mgfl) (NTU) Rate (ml/min).
12 T LT
3 2.\ q.] ?ﬁz?ii fw37 -1S 7.15 - & oo
¢ Z.Q"(' & (o & le {33 -207 ol *R30 LQCC
Q Z 98 l0.0 &.210 \b30 —13(_9 2_07 W\ oo AT
Y 2 00 0.2 K. 185 | ~240 | \.\Q 8. ¢o oo
1S 3 .93 0.3 1.8 LS -24| | oA 10, 2 S, 75
LY 3.04 o.4 1.9 b %) - 24| ©.77 =5 575
21 % 0¥ \0. ¢ .60 | \W\O | -255 | 96l f.51 575
24¢ 3.0¢ o4 7.49 ’H,‘g‘:i‘i -263 o.5% 3.21 515
27 5. 0d 106 | VM| 3 | -270 | 0.44 .47 S15
20 3.04 0.6 1. %0 w8 | ~29¢ | O H t.2° S15
33 2,04 (0. (» M35 | (LS -214 | o 4o V.31 575
Bl .04 0. & B (LA | -276 | ©.29 0 .%o $1S
3R 2 .0¢ AQ-7 | 3| VY2 | —27¢ | o359 0.6 | 515
4z 3.4 (e |34 | (93 |7 | 038 | sk | SIS
Us— 3.9 /0.0 34| lesz | —277| 0.39 658 | 5773
48 3af 07 | BT 193 | -2 | 0738 (6.’58 D S5
Water sample:
Time collected: £ 6,3';2 Total volume of purged water removed: 7 3 Qe ——
Physical appearance at start . Phyéical appearance at sampling 4
Color gh;g}zi Color _/yxaz(ess
Odor At Sucit izt ens ) Odor <y/cHf bt
Sheen/Free Product Aﬁmff\“ Sheen/Free Product pewk
Sampiles collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
o Gidss. % M [HHe <Lz,
LY T, e/ Liass 2 ] Neo 5203 70| N fpourc—
LTz, ) 4 2 | Haos, L2
ome o 2 ¥ Nao# Sz
Notes: &A/O W&W Cfllm AT ST % = d&@%—-

jam:ers/div76/admin/4_notes/micriog3

Aprii 25, 1687



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log -
Date % gzt/ /998 Personnel <Zan , 7P Weather_m/_?/““) 257
Site Name @Wg I(f/;én/@(, Evacuation Methad N -Had 2 Well # é/& - 7D
Site Location _Z2u¥iZo) SyiT7E Sampling Method EDj-Fmd 2 Project#  SP27.
Well information:
Depth of Well * jig 9 ft. * Meaéurements taken from
Depth to Water * 3751 ft. &2( Top of Well Casing
Length of Water Column _? é i 4[ ft. Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump it center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals .
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potentiai (mg/l) (NTU) Rate (ml/min).
) 354 o
32| 3 6.1/ 8.9 743 | /529 |~2&4| 2551 /39 St
31 & 6.2l &Y Tdo 1364 |—288 | [, 251 j3.77 3o
3|9 42 7.9 V45| [48e | —287| 870 | 1,9 S
1 I 6.2 7,8 Ll | M1 | —30¢ [ Fso | e =50
| |5 6.23 7.7 7.56 | /5o | =37 | 3 | F.07 o
A" 624 N8 | 7s52[/)533 |—3ilo |0.27 | 133 | s
o | 2 4.25~ 7.9 753 1/5¢9 =311 | 22| 4,50 S
3| 24 625 - 057 |/592- |-31 | dz0 | 529 SIT
7 b2t 2.1 152 |Jelz._|—311__| 0-.18 | 4&s Sro
~ v (.24 B4 52 k25 |—30 o lo | 452 | Ze=
i300|  J3 2 g5 1751 | jpH |-3jo |o0-1& | 37 =
o B b.2% 85 |42 | o713 [—38 |14 | 304 Sex>
0% 37 6.27 Bl 4SS | s | -3 |0 /¥ 2.70 3
4 .21 Al 47 | j740 -8 oz | 2.33 B
14| 45 .37 £7 T4l |77 | =308 [ors | L es X
7|48 6. 27 28 139 |80l |—3ic |o1¥ | 1492 | Se=
20| 5] .27 2o 7.39 | 1806 |—309 O /.83 S
B3| 54 627 £.6 .39 11891 |=-3i0 [o/¢ (1.79 )| =eo
dp 57
Water sample:
Time collected: l 3@ Total volume of purged water removed: QZS %é -
Physical appearance at start Phyéical appearance at sampling
Color  CHLOLLESS Color a0l
Odor ___ ANputs sy fve. SUCHT ) Dl - Odor Mﬁa«; @(ché‘ﬁ
Sheen/Free Product AL T Sheen/Free Product A
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Lome ouss T M ] He Zz
o W&&‘ s | Maz5:0 Nows 21z
Ui By 3_ / A0, £z
SO0 Py 3 Y Macy) iz
Notes: I'Y&?/VBD dout . /?,-.72) =0 C)-};}..h—

jam:ers/div76/admin/4_notes/micriog3

Aprii 25 1987



14y4q
452
tugs
1459
igel
15 o4
15071
1510

3
1Ste

154

is22
1525
15728
i3

1534
15317
I540
543

O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Samplin

og

Date

FEB D3 /998

Site Name

7 .
[oiTier_ Cimichc
“ite Location _27&425724) S(ﬁ?’

Personnel
Evacuation Method

Sampling Method

Sz

—~5

20 Fad 2

Well #

Weather 0@ ﬁ
(s - 27

EDi-Fos 2

Project # 53&2.?.

well information:
Depth of Well *

#.99  «

* Measurements taken from

Depth to Water * 3, ? ft < |Top of Well Casing
Length of Water Column ‘/0. 0 ft. Top of Protective Casing
(Other, Specify) Eh. \ o 1,_\ 2
Water parameters: Lower submersible pump slowly thrdugh stagnant water column
Position pump in center of screened interval & maximum pumpmg rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mgl/l) {NTU) Rate (ml/min).
o £.99
3 6. Lo 1.4 2.8 | 1zd4§ ~14g 11,59 52.| oo
b (43 Qs |71.83 | j2x0 | -jdo [5S 41,2 | sco
9 e 4.5 78 | j257 -139 0.99 si1o SO0
12 W Yo 1O. 1 .75 125 - 139 ©.6 50.) JC
15 b.4i 10 gy | [ 1253 -\3%4 | 0.v5 57.5 500
19 G-a4d 10.9| 11| 123 ~115 | 6.L> 1.9 500
2l L2 0.0 T1.6e| 1215 ~2ou | oo S 3.9
24 G.3 A3 ol 215 | -219 | 047 43.0 280
21 L, 3k 9.9 1.42 | 218 -2277 | o4 3.9 200
30 L3 \G. L 1.3 | 122 -2%2 | .38 21,0 3&o
33 .37 0.0 T3 |1zl -23%7 0.3 25 . Hoo
S .37 to. Q.24 | 1219 ~24\ o34 21.9 Ao
34 L. 37 (el .32 | 12y -2d2 | 0.33 8.4 4co
dz L.37 w2 T3 12l -245 O.%2 .8 400
Y5~ 6.2 102 129 | (223 - 24f 0. 30 i1 8 doo
Y6 .37 1.2 T2 1220 -5 o N R oo
51 o3 W T2 | (227 | ~252 0.29 12.9 “oo
54 b. 7 \0.32 1.2 | 1233 254 | 0.24 (3.2 Hoo
57 .37 o, 2+ 1.2 12 33 -3¢ 0,249 e HOO
Water sample:
Time collected: “2 3Q Total volume of purged water removed: g 2 §‘Q~
Physical appearance at start Physical appearance at sampling
Color  t\ley whide Calor
Odor N Odor ” SusHr)
Sheen/Free Product e Sheen/Free Product NIAED
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Notes: \&8 w\.\n LCL“;LI:'\@W o 2 go ‘“l/mh\q dwe + Tovie. > P}D =0.co

jam:ers/div76/admin/4_notes/micriog3

April 25, 1987



O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date Fé@ 3 /998 Personnel % ‘775 Weather  /Yreess7 f/a‘p
V4 . 4
Site Name &ﬂfgﬁ_ )% ﬁéfﬂ/é“}a Evacuation Method FZD~Hod 2 Well#_Jegs-adx
Site Location ?&!Eé@‘) </ 7E Sampling Method EDi-Feod 2 Project# __ 5829.c03
Nell information:
Depth of Well * N ft. * Measurements taken from
Depth to Water * N\ ft. > |Top of Well Casing
Length of Water Column \ fi. Top of Protective Casing
\ (Other, Specify) Sin, 2 ofF 7
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Fiow
Time Water Temperature pH Conductivity | Potential (mg/) (NTU) Rate (ml/min).
VS e L.3T .z | e | (138 -258 0.29 \C.\ 0 Ao
Isaq L3 .31 l0.3 125 | 1242 | -260 | o0.2® 4.u5 “00
552 6l L. (0,2 .15 j24 3 -2 | o027 A.37 400
1559 ©4 (.5 \O,73 1,26 R -2 82 0.27 .90 OO
1558 12 L0 lo, = 1.25| 146 | -285 | 0:27 1.31 4o
1ot 1S 37 \C. D 724 1248 -21% .27 1.19 | aco
Loy 18 6.1 e % 12| 1257 -21¢ 0.2 .68 “4oo
o &1 0.3 et | T.2d | jes | -270 | s.20 ¢531 | aco
<
oo Sq' .3 (0.3 .24 (257 ~ 270 0SS ¢ (.20 | Q00
!> A1 -
(6" a0
iy
Water sample:
Time collected: g'ég J Total volume of purged water removed: 8‘@ Qo™
Physical appearance at start Physical appearance at sampling /
Color _MiLe? e~ Color _/Tpgat (eSS
Odor __NCNE Odor Seseih7T)
Sheen/Free Product &QHé‘ Sheen/Free Product -
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Somi_ CUuss 3 A /L ZZ
f?,f.,‘ LT bp:is & —t ,'\‘,'f Al Miz3205 gy | AT
S B 4 ot O sy, £z
Scom Por? I Mo Nide il M
Notes: — /7200 B 7 Bl #/ m
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O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log -
Date & 23 /998 Personnel </am . 7P Weather _ SUuwvdy” §0°
Site Name @Z’&Z /d@ 1AC Evacuation Method D -Fad 2 well#  UPS - 9])
Site Location “D2auy 7o) /78 Sampling Method - &/~ Fimd 2 Project # 55’2?. ¢
Well information:
Depth of Weli * ‘57 ¢ 0/ ft. * Measurements taken from
Depth to Water * <1 ft. _><  [Top of Well Casing
Length of Water Column ‘f{\ 36 ft. Top of Protective Casing
(Other, Specify) S # \ o _é\ 2
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mgl) (NTU) Rate (ml/min).
© mwn 5,07
17 3 S 42 3 (e 705 Rl | 008 | 45 | 334 L0 Ml
(ot G S 4o G.q 1,2 | 210 | -cjo | 4.2 | 8. (O
(21° 12 5.42 q.5 1.9% | 225 | -o1d | 3. 13.2 Yo%)
FRE 15 S-4T 1G. 1 A | 2270 | -0y 3.6 25.8 | o
[zlv (8 <. dd 9.3 115 | 21 | -128 3.C¢ ‘1.0 T
129 21 <4 Q.4 .20 241 | -(40 | 2.8 i4.5 Lo
| 2d S 44 q.z 18| 23 | -5 | 28 | 135 | \<C
it 2 g oud QY 1.83| 249 | -9 | 2.5] 5.4 |° Lo
e %0 S 4y q.0 X2 220 | - | 2.3 | (3.5 (O
(22 e S- 45 9.0 34| 24T | -1g 2.20 12.5 1O
1221 %9 S.uy 4.l 1.82| 221 | -977 | 195 | w2 1e;
(149 4z s w A\ 80| 22l [ -iBz | (%0 B.az e
1242 | 45 S A TH| zio |—~25 | les| 1 Jee
114 4g S .44 a,2 2.0 202 | ~187 i.wo A.4p LS
WAY! 5\ S s 1.1s 21S -189 .53 8.15 | O
252 g s 44 1.2 1,7¢ 24T | -\2| L4 L2l Lo
155 &7 5=l 9.7 1.73 | 203 | -1a4d Ly B8z D] 1wo
Water sample: o>
Time collected: Zﬁ' 2 Total volume of purged water removed: L{/& 04%«.——_
Physical appearance at start Physical appearance at sampling /
Color clear Color ¢,
Qdor None Odor DN /Selil.
Sheen/Free Product fJowne . Sheen/Free Product MgM:.
Samples collected:
Container Size Container Type - |# Collected Field Filtered Preservative Container pH
Notes: PI!D - ¢PPM

jam:ers/div78/admin/4_notes/micriog3 Apnit 25. 1997
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O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date /%8 &2 /998 Personnel % 7= Weather OVALART @5~
7 7
Site Name @gﬁgz ¢Eﬁ£m/d4c Evacuation Method D] ~fHad 2 Well# UBS -AD
Site Location  Z2ayizin) S;7E- Sampling Method BDi~Fs) 2 Project# $829
Well information:
Depth of Well * \ fi. * Measurements taken from
Depth to Water * \ ft. o~ |Top of Well Casing
Length of Water Column ft. o Top of Protective Casing
\ (Other, Specify) . 2o # 2.
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissoived
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mg/l) (NTU) Rate (ml/min).
GO 5 u4y a.z T | 2la -197 \32 133 WO
) -4 8.7 Qo | vag -19¢ P24 LS9 (Lo
b sqyd a.1 1.0% (= - 20| i, 20 .40 1O
&9 s a.r .66 | 186G - 103 Loy G55~ 1¥e;
12 i q.7 T | 195 -1t {.07 LA ()
15 s 9.2 1> \ &5 -208 LO> B.D, LoD
18 sy 4.2 ez 1% | -210 | o.as 6.23 %)
) S 4y K3 ol Vg2 | -z213 | 0.93 5.32 10
g4 S 0 q.4 163 | B -2\5 6.80 t.go D
&1 S .Jdd a.q Lse| 1% | -2l | 2.¥% S\l WO
%6 s g a.5 .Ss| 118 | -2149 0.%\ s.sd e
Q2 5. 44 4.5 1ss| (15 | ~22o | p.as .35 VO
Al 5. 4d a.@ vy (68 | -223 | 0.1¢ ¢.M L e©
aQ < 4y Q. 1S53 e | -125 | 0.7 .08 (X
oz S.4d a5 15| 133 | =22 | 0.1C 417 | 1O
tes” S-dy a.s 1.50| 119 -1 | 0.w 3.4 e
0¢ s ad 5.4 5o | 163 | ~229 | o064 343 | 1O
i\ Sl Q.4 156 | 110 | -2 0. .04 W0
S 2. i ,5C (48 — 3 Q. , 2.8 leo
wa <fﬁ{'¢ %,3% :75;-4 1 &7 - ?-i, ef‘?l 3-+ o4 Lo
- s 9.3 | sl Jet |~z | 855 | 394D 140
Water sampile: )
Time collected: / ffb’l) Total volume of purged water removed: 5:/ Qr%—- .
Physical appearance at start Physical appearance at sampling 4
Color (Ll Color e
Odor AlOWE Odor __ Afgindi™ 7 Stre Free
Sheen/Free Product AMong” Sheen/Free Product W kad
Samples coilected:
Container Size Container Type # Collected Field Filtered Preservafive Container pH
FoNe G5 K3 Ao " "1"““; , 42
[ [~
S 7z Fa “o Ty |
L1 TeT } e it_ g ng‘f AL
Notes:

Apnl 251887




O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

——
-

#——-ﬁ‘i

Date @ éﬁ 4228 Personnel _mq 7P Weather g.uu‘/ 38
Site Name M Evacuation Method EZN FHod =2 Well # 5&-j20.
Site Location Z2au¥ o) S/ 7E. Sampling Method B0~ 2 Project # @ a3
- Nell information: '
Depth of Well * 3037 ft. * Measurements taken from
Depth to Water * [‘5'7 ft. N« |Top of Well Casing
Length of Water Column pZS‘ 7 [/ ft. . Top of Protective Casing
(Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervais
Depth Oxidation Dissoived
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {magil) (NTU) Rate (mi/min).
2 435 >
| 2543 a2 9. 217 |7k U3 5,12 207 200
(25T Tt 4.1 196 | 1187 | -10w | 4¢3 o 220
L% q 5.t 0.0 .84 a2~ | -i07 345 G0\ 3o
17 9.25 O 1,19 119t -10L 2.(A ©@O.7] ¥ 10
= .18 10. 4 o] 118 - ol 342 3\.% LA
1% mL: 100 1.65 | 1180 - 099 3.50 2.0 ‘Ao
2 0. %0 9.9 Tl | 9l - QL 2.49 7. G Qs
724 .19 (0.0 158 | uge -0 3.4 1. G 200
21 q.%° 10.\ <1.58 | 1194 -041 2,35 12 . (o 200
2o 1.2% \0. 2 .37 1A -0 3.9 12-9 ¢
33 1,%S 10, TS| 11911 -099 3.08 i3.d 2.00
3 1.5 10.4 ASe | il - 099 3.00 . & 20w
34 " . 20 Nk \0.5 YA LY ~ ol 214 \0.S 2co
yr .28 10.6 1ss| gd | -or | 2.2 Q.87 20
45 1.2% 10.5 133 1,795 -tod | 243 10.9 250
48 1.2% o.e yz| 120 -105 2,35 10.71 250
5\ 1. 26 \0. o 52| P04 -103 | 2.34 8 .90 200
=43 .2 10, 4 .53 S\o 05 Z.3\ 833 c0
S8 3.7 10. 5 S| BT -05 | 2.3 G .ol 2o
Water sampile: —
Time collected: l BD5 Totai volume of purged water removed: '?,osfq LMP"
Physical appearance at start Physical appearance at sampling /
Color i Ten Color C\ eav
Odor Nowv~e Odor Vowe
Sheen/Free Product Axnd Sheen/Free Product Mowng
Samples collected:
Container Size Con_tainer Type- - # Collected Field Filtered Preservative Container pH
om \3/  Zuss 3, Ne [liHe L2
Lige[uTae 2/ 1 puss/enss | 2/ / MegS, 05 JNike™ | i frlons”
L1 T, N A / A o5 L2
B0 b s / v AoOH pur
Notes: %K Rose4 Flow ZDJLL 'PID 20'0%?9-'-
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O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
L
Date @ G-a/ /956 Personnel » m') 7P Weather SOUJAT T5°
Site Name M Evacuation Method  ZZ7)-FHad =2 well# __ 25- /2D
Site Location Z2uyiZn) Sy Sampling Method BDi~-FHod 2 Project S E2% 243
fell information:
1 Depth of Well * 53. g ft. * Measurements taken from
" | Depth to Water * f_Z) ft. N7 |Top of Well Casing
Length of Water Column é 29 ft. e Top of Protective Casing
' (Other, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth - |Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mgfl) (NTU) Rate (mi/min).
0 .88 -
2 .21 {D.0 7.592 | 2060 | 2F-ov| 2.9 1.3 15 5C
A {0. 10 \0 .\ 1.2 | 220 - 00o% 2.5 5 .99, S0
9 Lo % 0.3 T4 | 2880 ~—00S | 2.5 5.¥9 Sc
1 0.4 0.3 T.Qdc| 2870 | -oo7 .52 5.5 S0
1S 1o, !5 1.2 1.28 7810 — 00 7.3% 5,065 50
1R 10.1S \O .2 .37 2860 - o0 2.2% S 90\ S0
2\ 1o.'S 0. 36| 2340 | - Z-o4 S.85% So
2 L0 .\ lo. 2 .36 | 2880 | 0P 170 £.41 So
7 Q. @ .0 T3] 2850 - 0o—] 1,S . B So
30 e 1 a9 T1.35| 2850 | - o007 |.31 548 50
23 0. 0 4.3 143 2910 | - 0o, 128 5.97 50
3 10, '@ Q.6 .18 | 2870 | 006G A 5.8 Sc
39 (0.1« K T1.18 2810 | -0 {.2\ s 18 =0
'Y
4k
[\ b=t
4 \
NV
Water sampiel
Time collected: /5 2 Total volume of purged water removed: ﬂ- {Z 4&% -
Physical appearance at start Physical appearance at sampling 4
Color (ploicss Color
Odor Nows™ Odor Z@Submlgul}"’&
Sheen/Free Product Nowe Sheen/Free Product Ao
Samples collected:
Container Size - Container Type- # Collected Field Filtered -|Preservative Container pH
Home Dss 3 Ald [ pHes <y
Lo/ U Luss [Q1cs 2]y | NapS,05 INae™| iz frows—
Lo Por | A Fies™ T
o Py l v e Lk O Nz
| Notes: L’g@ CULQIJZO # [ R =0, 00;?1/—
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O'Brien & Gere Engineers, Inc.

Low Flow Ground Water Sampling Log

Date

Site Name

@ 25 /998
[RiTier. CHmiac

Site Location ?@Q&.J SLF

Personnel
Evacuation Method

Sampling Method

Weather _ <Spuindl”. S0

am__TP
D Figd 2 Well #
é—_@ j~ 5Qz_.g 2 Project #

Hps - 14T

809 &3

Well information:
Depth of Well *

31157 &

* Measurements taken from

Depth to Water * 0 90 ft. Top of Well Casing
Length of Water Column N3 29 f Top of Protective Casing
(Other, Specify) \ o 4(_‘ z
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
: Time Water Temperature pH Conductivity | Potential (mgll) (NTU) Rate (mi/min).
ely O 485 |3, a0 83go | 587 | -isu | 56e | A4 ASE s
R .59 R |mas |Swo | -23s | w37 135 1
1095 1o S0 8 .o ga1 |s.99 |-z220 3 da 74 .5 8g (i)
'© = 5..,% & i g2a3 | © w7 - 2\0 3,4 53 7 &0 (4x)
122 ° (p.O2- 8.3 .90 Se3 - 200 EXL +5 e S (2B
20| z5 b0y el | ga, | 503 | ~19) 345 | 265 oo (G,
25 30 1.3 8.2 845 5T A TA 3,8, 2.0 o (5o
o:de 55 & .0\ 4,0 86 | = -i1s | 3,29 415 1ze (gon)
N 8.3 9.1 AL | St | —I58 | 321 | 384T | B2
4 45 22 7.2 1837 | 8¥8 |~ l4¢ | 598 2.0 o (3%52)
S 50 .06 Q.0 8.95 | 553 “133 | 2.2 24.0 70 (340
So 55 Ao 8.4 BGV | sy “13c | 3.03 2.0 QS 419
55 Go a.ad q.3 87 | sd2 ~ 124 2.98 20.5 230 (3o
R 65 \g, 45~ &9 2a9 | s5 -5 ) .3 o (4ey
oo 10 1, ot 4. S.a9 5SS - jog 3oL 0. G o (549)
te = 1. A, 8.7 557 - 1032 79 i Gduv
15 &0 11.1% ].2, & &1 od(, - 097 2,95 WG 92 (3
> 25 12,23 9.7 a1 | =ss - oS¢ 7 8% V2.4 5o (2%
e 90 T =W & Ay SCO -0 e 7 3G ”0 = (41sy
> e L2 9.4 ol | Ss¢43 | —0%7 | 279 Z20.z 4o 4w
Water sample:
Time collected: l @ Total volume of purged water removed: 2%&—&
Physical appearance at start Physical appearance at sampling v
Color Cléeme_ Color . g"’"/mff =
Odor ___ NimJs Odor url SteitT
Sheen/Free Product At Sheen/Free Product (owes
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Lo GLUS, 3 . fo Il £ |
LT [t (IEE f (i 2/ [ Moz 3,0, [piats D1y [anis
UTor Ly / / Hnios’ L2
Seom— 2y i Y Na O 21

Notes: Flows TRt a3 Yo be m:’(_\",'v;’tdL e Com{)um;{-(_ Lr Inuewred haod. Rade (g Méf“gt\ﬂ

OVef 5 i i“"*-’vnbLS
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O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
Date /Z%B ZS/ /996 Personnel V‘;ﬂ 7P Weather __ <7 il U -/
/. 4 i
Site Name @Wgﬁ {:/:éﬂ/é% Evacuation Method FZN ~Had =2 Well # — J4L T
Site Location _Z23J a&n) </ 7ET Sampling Method EDi-Fed 2 Project# 552923
Well information:
Depth of Well * \ ft. * Measurements taken from
Depth to Water * \ ft. Top of Well Casing
Length of Water Column \ ft. Top of Protective Casing
h (Other, Specify) 2oFzZ.
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumping rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential {mgl) (NTU) Rate (mi/min).
loo 1240 as | %99 |spe | -o32 | 293 438 | 1oc e
ws~ 282 Qe | 8aq | swo | 9%z | 2% | 453 | Qo  (dx
{10 142% 9.9 841 | 3YS -079. | 2.8 Ho.¥ lco (s
- . : .
13 1474 0.3 | 8.a1| 549 -0 | 233 4.2 | sc (B
2o LSYS 10 b ¢a1| 552 | -ogd| 249 “44.9 sc (2>
®
Water sample:
Time collected: l 200 Total volume of purged water removed: 2 4 j?cd-—-v
Physical appearance at start Physical appearance at sampling
Color __ (L €¥( Color ch_\_A_w‘-’ [ VRS, J6H37 Mbdcsy”
Odor _lyaus— Odor Qb ST YT
Sheen/Free Product Vowss Sheen/Free Product (o
Samples collected: .
Container Size Container Type # Collected Field Filtered Preservative Container pH
<lome EAS, z. M 7T <z
A Toc fedTa_ PSS 2/ | Moy S, G e iy [Mive—
T ol 7 (4
L [ J ] HMes <=
<ome A ! v MDY, iz
Notes: Eico ?vm‘m ev\:’-’g—l(ers wioddn '+ ineneease , Tiereased Flow date P'D :d(,&ﬁfl“'
Apnl 25, 1987
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O'Brien & Gere Engineers, Inc. Low Flow Ground Water Sampling Log
"A
Date /Z-EB S5 /998 Personnel </an TP Weather __ StmadT S0
7 7 ‘

Site Name @Z/'g (‘béﬂ/é’-?(, Evacuation Method N -Hod 2 Well # U — / G4

Site Location  Z2auyizo) </ 7& Sampling Method EDj-Fo) 2 Project # " SB.83.

WNell information: . *

Depth of Well * 6/// é 7 ft. * Measurements taken from

Depth to Water * </ g A ft. Top of Well Casing

Length of Water Column 6.8 3 # Top of Protective Casing

(Cther, Specify)
Water parameters: Lower submersible pump slowly through stagnant water column
Position pump in center of screened interval & maximum pumplng rate of 0.5 liters/minute
Collect readings at every three minute intervals
Depth Oxidation Dissolved
Elapsed To Reduction - Oxygen | Turbidity Flow
Time Water Temperature pH Conductivity | Potential (mg/i) (NTU) Rate (mi/min).
& i 4.8%
3 S.2 %, % a1y | iogs =230 (.02 (.S~ %S0
@ Sz <X 8LS | 1255 - 26l 2.9Y P& 350
9 Sy Q. 8.03 1329 - 29+ .27 17 .G ERY
\2 S 1< 8.3 1.19 1317 | - 291 il 1,03 3
1% S.d Q.5 7| 139 - 3072 .27 5. a5 35T
i% .15 U S AsA| J4dr, | -305 1.017 & .05 35T
21 345 K. 1.49 | 1438 - 30w b.ad 1.64 350
74 S 9,71 g 543 | - 3o 0.90 .26 3o
27 5, ) (o 9.1 1,29 Teze | = 3l Q. ¥ 4.4 3sv
30 S e ALY 1.30 {TPR L -2173 o. 14 7.3%1 3350
33 S A7 .28 TR - Sig Q.04 A\ 35C
1% S 4.8 1:73] 100 “2ie .S Y 3Ssce
34 S.019 A8 .22 (918 - 320 | 0.0 Ll 3%
41 S .11 Q.¥ 1.6 | 1740 =32 0.5 O, 8\ 350
4s 547 a.g T ] 1940 -3%2) | 0.52 {.0) 23S0
4% S Q.3 T L1 4) -d2o .51 \ .00 35C
5 SN 9.5 1.4 (742 -32J | O.5| 0.3 35U
5d 3,1 9.4 .o | )14 ~320| 652 V oGgz)| 3%vC
5.} S

Water sample:

Time collected: A >0 Total volume of purged water removed: 5-—04%,5

Physical appearance at start Physical appearance at sampling 4

Color Tleac Color -
Odor __ <, i figr Odor _ U (Rt .

Sheen/Free Product owng. Sheen/Free Product Aave

Samples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH
Some, enss 3 A [0 el <z
UTer/UToe guss [cuss 2/ j Ay So0 /Mo | Dtz [Nowe

LiTt ) / / a0 <z
ﬁvﬂz— e /[ r NO¥ iz

Notes: (ﬁg 3 Cppditor AT o8 m =0 a?%
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Frontier Chemical - Pendleton Site
March 1998

Attachment D — Site Maintenance Work Items and Field Observation Reports



ENGINEERING '

GLYNN \ f
GEOTECHNICAL _ FIELD OBSERVATION REPORT
GEOTECHNICAL AND CIVIL ENGINEERING SERVICES j ‘\

PrOJECT NO.: 94 - 1014 REPORT NO.: 97-18  pate:  28Oct97 PAGE : 1 oF 1
PROJECT : Pendleton (Frontier Chemical) Site Remediation pav: Tuesday

SUBJECT: On Site Supervisor's Report proJecT TiMe:  1:30 pm - 3:00 pm
CLIENT: Pendleton Site PRP Group site Time:  1:30 pm - 3:00 pm
WEATHER: Cool, Breezy, Partly Cloudy (45° F) PHOTOS: YES NO X

o Meet representatives from the PPRP and NYSDEC on site to discuss ongoing Operations and Main-
tenance and observe site conditions.

o  Brian Sechowski (NYSDEC) observes the pre-reatment system and discusses present discharge / leach-
ate generaton rates, filter change-out schedules, system components, etc. B. Sechowski comments that
the bag filter rack should be anchored to prevent rocking.

e Note thart the pre-reacment vault is presendy dry and Jim Reed (Olin) reports that the hydrostadc relief
has not been opened recently (past three weeks) to drain groundwater exterior to the vault. .

e Observe the cap area notng that the grass cover is in good condidon.

o Note that the lakeside slope remediated in early September, '97 is partially vegetated and no recurring
erosion is noted.

e Record the present lake slevaton by level survey. The lake water elevation is 572.88".

e Receive diskette copies of O'Brien & Gere record as-built drawings from John Burns. GGE to zevise
drawings to include as-built details relative to the additional work items completed in Aug - Sept. 97.

o R.L. Stone has completed repairs to the instrumentation transmitter at the pre-treatment vault {ref. FOR
97-13, 4-Sep-97) and the system is working properly. GGE requested by John Burns to research doe
umentation / correspondence regarding past repairs to the system.

o  GGE requested to develop method for visually determining lake level (e.g. calibrated marker, other).

e Leave site at approx. 3:00 pm.

PERSONNEL ON SITE / CONTACTED: DISTRIBUTION:
John Burns, Jim Reed - Olin Tohn Burns - Olin
Abul Barkat, Brian Sechowski Jim Reed - Olin

Man-hours:

L5 .
| A
REPORTED BY: t/ é . REVIEWED BY: <
messmanylc Manager (//' y&(:w/'ﬁlm PE.

DOCFILE: 9410149717
6503 C(ampbell Bivd,, Lockport, New York 14094 (716) 625-6933 /fax(716)625-6983




FIELD OBSERVATION REPORT
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PROJECT No.: 94-1014-O RePORTNO: 9801  pate:  23-Febo8 pagEr- I+ e L
prosecT:  Pendleton (Frontier Chemical) Site Remediation oay: Monday-
SUBJECT: On Site Supervisor's Report prosecT TMe:  1:00 pm - 3:00 pm
CLIENT: Pendleton Site PRP Group smeTme:  1:00 pm - 3:00 pm
weatHer:  Cool,.Overcast (35° F) PHOTOS: YES X NO

e Meer Jim Reed (PPRP) on site for semi-annual inspection. O'Brien & Gere team is also on site for quar-
terly groundwater sample collecdon eveatr
o With Jim Reed, record Quarry Lake warter surface elevation via level survey. Lake elevation is recorded
at 578.0' and is at the design overflow elevation. Noee overflow weir and nooe that lake suxface is ax the
same elevation as standing water in the wedands north of the perimeter berm..
o  Observe the pre-reatment vauls and note that the relief drain in the sump is plugged (Le. no water flows:
when the drain is opened). Minimal seepage is noted at the vaule walls: - -
e Observe the cap area. Cap vegetation is generally in good condidon, however a seuled area is noced ow
lake side cap slope and there is evidence of mole or mice tunnels in the cover soil.
e With Jim Reed, operate che pinch valve at manhole #3. The vaive is fully closed and flow into che man-
hole is stopped. The valve is chen returned to the fully open posidon.
o With Jim Reed, remove the covers from manhole #1 and manhole #2 w inspect the manhole inverss.
Both manholes are empty. No flow is noted at the manhole #1 invert. Very low flow is noted dirough
the manhole #2 invert. Also, a small amount of sediment is nored in the manhole #2 inverc
» Jim Reed notes that PPRP and NYSDEC representatives will be on site omorrow for semi-annual in-
pecdon. GGE will be nodfied to meet at site if required:
o Leave site ac approx. 3:00 pm.

PERSONNEL ON SITE f CONTACTED: DISTRIBUTION:
Jim Reed - PPRP John Burmns - PPRP
Tim - O'B&G Jim Reed - PPRP

Man-hours: 2.0
REPORTED 8Y: , f . ( . REVIEWED BY:

I Grossman, Pmﬂﬁ' Mark W. Glyorw, PE.

6503 CGampbeil Bivd., 1 odipore, Nev Yook 14094 (71€6)625-6933 /$axn (716} 625-6983
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