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APPENDIX F
DATA OBTAINED FROM PREVIOUS SITE INVESTIGATIONS

(SECTION 6.0 OF NUS WORK PLAN
PREVIQUSLY SUBMITTED IN NOVEMBER 1883)
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6.0 ENVIRONMENTAL CONCENTRATIONS (red)

8.1 Air

An air sameling program was conducted at the site on November 16 and 17, 1982 by
the Environmental Response Team (ERT) from EPA Region Il Ten onsite
Iccations and two dackground locations were sampled using calibrated portable air
pumps with different capturing media for various chemical groups. Thess media
were analyzed for total organics, organic solvents, aromatic amines, inorganic
.acids, PCB8s, and metal particulates. Mo airborne vapor/gas contaminants 'were

orssant abcve the detsction limits.

Air samgles were c¢ollected in the crawl spaces of houses adjzcsnt to the lancgfill
using similar ccllection eguipment as the onsité air survey., ~Grab samples wers
ccilected and analyzed using a Photovac 10A10 portable gas chramatograph (GC).
The samples that gave a responsa were éampled with the pumpfng system for a
longar period of time. Table -1 gresents the:"analytical._resu!ts. which indicate
that some form of hydrocarbons were present in &ll samples. Since there ‘wers
compounds present at or slightly above the GC's detection limit, but not in
sufficient concentration to be identified on a GC/MS, all compéﬁnds detected in a
sample were totalled and reported as total hydrocarbons (és if it were toluene).
The offsite sampling did not show the prese‘nce of compounds in sufficient
concentrations to be identified on 3 GC/VMS‘With the exception of carbon

tetrachloride in one sample (<20 2g)in a GOO'mg charcoal tube (ERT. 1983b).

Taple 5-2 lists the iocations and descriptions of soil samples collectad at or near
g o

~

y Varicus agencies. FAD

m

R collectad three soil samples from on site and
four samples from adjacent, offsite progperty. ERT collected soil samples from 23
iocaticns on site, some of which were sampled at various depths. ERT sampling

tgcaticns are shown c¢n Figurs 3-1. The ansalyucal results ar2 prasentad in

T

[§}]

atles 5=-3, 6-4 §-3. and 5-3.
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TABLE GfZ

MILLCREEK SITE 0 R % G ‘ gq ‘ .

SOIL SAMPLE LOCATIONS )
.- (red)

Sample Sample Location
Cods or Number Description Date Sampler
SMCO1 Middle of site Qily waste 3/23/82 PADER
SMC02 Composite of site 7/28/82 PADER
SMCQ3 50 yvd south=Well 1 Sample at 6-=in intervals 7/28/82 PADER
' ' (18 in. 10 24 in.)
SMCQo4 Sample #1 Samples at surface, 1 ft, 4 ft 11/82 ERT
SMCO5 Sample #2 Samples at surface, 1 ft. 4 f 11/82 ERT
SMCO8 Sample #3 Surface - saturated sijt muck 11/82 ERT
-1 ft - saturated gray clay muck
4 ft -~ saturated gray clay, sand
SMCO7 Sampie #4 Surface - biack loam 11/82 ERT
1 ft - bilack silt fill
4 ft - black silt fiil
SMCQ8 Sample #5 Surface - black silt fill 11/82 ERT
1 ft - black silt fill
SMCQ8 Sampile #8 Surfacs - black muck 11/82 ERT
1 ft - light brown clay, silt
4 ft - saturated fine brown sand
SMC10 Sampile #7 Surface - black clay, silt 11/82 ERT
1 f# = brown clay, silt
4 ft - saturated sand
SMC11 Sample #8 Surface - black muck 11/82 ERT
1 ft - clay
.4 ft - brown sand
!
SMC12 Sample #9 Surface - black muck, peat 11/82 ERT
- 1 &t - brown clay, silt
4 ft - saturated brown muck
SMC13 Sampte #10 Surface - black clay 11/82 ERT
3 ft - brown saturated
8 ft - brown sand, loam
SMC14 Sample #11 Surface - black clay, sand 11/82 ERT

1 ft - saturated brown sand
ft = brown gravel, loam 70

AR 1006
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Sampler .

ERT
ERT
ERT

ERT

ERT ‘

ERT
ERT
ERT
ERT
ERT
PADER
PADER
PADER

PADER

MILLCREEK SITE -]
SOIL SAMPLE LOCATIONS A-153 ‘ !\\ L
PAGE TWO 0 R s i
Sample Sample Location (_‘redg
Code gr Number Des_vc_ription - - ate
SMC18 Sampie #12 Surface - saturated black sand 11/82

1 ft - saturated brown c¢lay

4 ft - gray sand, silt
SMC16 Sample #13 Surface - saturated brown sarg, silt 11/82

3 ft - saturated brown ctlay, sand

6 ft - saturated gray gravel, sand
SMC17 Sample #1714 . Surface - brown siit loam 11/82

3 ft ~ light brown ciay

§ ft - saturated brown clay
SMC18 Sample #13 Surface - brown icam 11/82

‘ 1 ft = saturated black muck :

4 ft - saturated gray gravel, sand
SMC18 Sample #186 Surface - biack loam i 11/82

6 ft - saturated brown sand, silt
SMC20 Soil Sample #17 Surface - brown loam 11/82

6 ft - saturated gray sand, clay
SMC21 Soil Sample #18 Surface - black fill, sand, gravel 11/82
SMC22 © Sample #18 ' Surface - black leam 11/82
SMC23 Sampie #20 Surface - black fill 11/82
SMC24  Sampie #21 Surface - black fill 11/82
SMC25 . Sample #22 Surface - black fill 11/82
SMC28 Sample #23 Surface - black leam 11/82
SMC27 Oros backyard Composite 10/26/82
sMcC28 George backyard Composite 10/26/82
SMC29 Hetrick backyard Composite 10/26/82
SMC30 Front yards Compasite 10/26/82
Scurces: PADER, March 23, 1882; PADER. July 28, 1282, PADER, July 29, 1882:

PADER. Octeber 25, 1682; ERT. April 1823.

ERT: Environmental Resoonsgens
PADER: Pennsylvania Depanm@ng jfm/&%rlwental Resourcses

g-4
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TABLE 6-3 OniﬁlNAL

MILLCREEK SITE -~ (red) ®
** SOIL ANALYSES - METALS, INORGANICS

Samole Number]!

- SMCO01 SMCO02 SMCO03

Parameter (ma/ka) (maska) (ma/ka)

Qil - 0.265 35,712
pH - 8.0 --
Total QOrganic Carbon - 8 -
Chemical Oxygen Demand - <5 --
Cyanide (total) <Q.1 0.3 -
Cvanide (frae) ' - | <041 -=
Phenols - <Q.1 -
Ammonia (as N) - 12 --
Arsenic -~ 13 -
Cadmium - 2.8 6 -
Chromium 103 82 -=
Copper - 11,844 -
Lead 140 1,331 -
Mercury - 103 -
Nickel : o - 956 ' -~
~ Selenium -- <0.2 -
Silver -— 4 -
Zinc -- 6,539 -~
Barium ‘ - 62 -
[ron : - 24,777 -
Molybdenum - 0.65 -

- Not analyzed
<: Less than
mg/kg: milligrams per kilogram

1See Table 5-2 and Figurs 8-1 for sample Iccations

e ———————

Sources: PADER, March 23, 1982: PADER. suly 28, 1882: PADER. wuly 28, 1232,



mcee ORIGINAL

MILLCREEX SITE ... (red)
"'SOIL ANALYSES - EP TOXICITY RESULTS

Samole Number!

SMCO1 SMCO02
Sail EP Lzachate Sail EP L2achate

Parameter (ma/n (ma/l {(ma/ka) (ma/l
Arsenic -- e 13 0.005
Barium - — 62 0.05

Cadmium ' 2.8 <0.01 8 <0.01
Chromium 103 0.02 82 <0.01
Copper - ' - 11,844 3.22

Lead 140 0.07 1,331 Q.20

Mercury - - 103 <(.002
Nickel - - 858 <0.02
Selenium - - <0.2 <0.01
Silver - - 4 <0.01
Zine - -- 6,639 12.73

mag/l:  milligrams per liter
mg/kg: milligrams per kilogram
< Less than

- Not analyzed

'See Table 6-2 and Figure 6-1 for sample locations

Sourcas: PADER, March 23, 1882; PADER, July 28, 1282

ARI10067L
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Of the three onsite samples collected by PADER, SMCO1 and SMCO2 were
analyzed for metals and were leached using the RCRA extraction procedure and
analyzed. SMCO2 was also analyzed for other inorganic c'émbounds. SMCO3 was
analyzed for oil and PCB. SMCO1 and SMCO2 contained metais at various
concentrations. SMCO3 contained 12 pg/kg of PCB (as Aroclor 1248) and 35,712
mg/kg of ail. ”

The samples that PADER collected off site (SMC 27 through SMC 30) were
analyzed by GC/MS for priority pollutant organics. No acid extractables, volatiles.
PC3s, or pesticides were detected in the four samples. All four samples contained
numerous base/neutral extractables. The concentrations ranged from <1 ug/kg for

acenaphtylene to 680 zg/kg for di-n-butyl phthélate.

Sampies SMCQ4 through SMCQOS8, collected by ERT, had water extracts from them
analyzed using the Microtox System. The Microtox is intended for use in
determining the acute toxicity of aqueous samples. The system usas a special
strain of bioluminescent bacteria. A photomuitiplier tube measures the relative
light output of theses organisms before and after exposure to serial dilutions of a
sample. Toxicity is indicated by a percent decrease in light output. The resuits
from duplicate samples are averaged to calculater a normalized percent light
decrease (NPLD) corresponding to each dilution. Marginal toxicity is sometimes
indicated by an’increase in light output due to biostimuiation of the bacteria (ERT,
1983b). The results of the Microtox System analysis are shown in Table 6-7.

Samples SMCCZ2 through SMC28. coilected by ERT, ws;re analyzed for organic
priority pollutants. Sase/neutral extractable compounds were detected in SMCQOS
and SMC20 -"through SMC26. Volatile organics were detascted in SMC13, SMC18.
SMC17. and SMC26. PC8 was detectad in SMC21, SMC23, and SMC28. The
volatile organics appearsed to penetrate further into the ground and tc accumulate

in the saturated zone, in contrast to the base/neutral extractable compounds.

Especially evident were 1,2-trans-dichloroethylene and trichiorcathylene, whigh
appeared in deeger scis while absent from the suriacs soils. The basesneutrat
extractable compounds were generally confined to the tep foot of sail. _

AR%OBE!']g-H (red)
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o o  ORIGINAL

- (red)

Table 8-8 lists the locations of groundwater..samples collected by various wgencies.
PADER collected 14 groundwater samplés at or near the Milleraek Site, ERT and
TAT collected 12 onsite groundwater sampies, and a Technical Advisory Team
(TAT) collected 3 groundwater samples off the site. Analytical results are
presented in Tables 6-8, 6-10 and 6~11.

Milicreek Township had installed 5 monitoring wells on its portion of the site. Nine
additional wells were installed around the site for the ERT investigation. Three

public drinking water weils (Yoder Wells) and two private wells were also sampled.

PADER sampled the township monitoring wells in July 1882. These sampies
(GWMCO01, GWMCO03, GWMCO04, GWMCO8, and GWMCOS) were analyzed for all
priority pollutants and other inorganic paramefers. Some metals and volatile
organics were detected in the five wells at varying concentrations. PADER
resampled two of the wells (GWMC04 and GWMCO07) in January 1883. Metals and
volatile organics were detected again, in addjtior‘; to low concentrations (23 ug/) of
isophorone and bis{2-ethylhexyl)phthalats, base/neutral extractables, in GWMCI4.

PADER sampled all five township monitoring we}ls.(GWMCZE through GWMC30) in
April 1983'and-analyzed them for gross alpha and gross beta radioactivity. The
very low levels measured were below drinking water standards and do not indicate

a radioactivity hazard.

ERT and TAT sampled thrae of the five wells installed by the townsnip and ths nine
additional onsite wells (Nb. §=-14) in D'ecember-1982. These 'samples {GWMCO02,
CWMCO06. and GWMC10 through GWMC18) were analyzed for metals, vciatile
organics, and palynuclear aromatic hydrocarbrons (PAH's). No PAH's were
detected. Volatile organics were detected in GWMC02, GWMCO6, and GWMCT1

through GWMC18. NMetals were detacted in every sampls.

TAT sampled the Y3der public drinking water sup'ply wealls in February 1883, Thass

samples (GWMC20 through GWHLIC22) ware analyzed for priority pallutant

AR106680
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s ORIGINAL

MILLCREEK SITE o (red
GROUNDWATER SAMPLE LOCATIONS

Sample Sample Location

Code or Number Descrintion Date Samgler
GWMCA1  Twp. Well #1 Black iron casing 7/21/82 PADER
GWMCQ2 Twp. Well #1 Black iron casing 12/5/82 ERT. TAT
GWMCQ3 Twp. Well #2 Black iron casing 7/21/82 PADER
GWNMICGO4 Twp. Well #2 Black iron casing 1/12/83 Sm0ER

(not purged)
GWMCQOS Twp. Well #3 Black iron casing 7/21/82 PADER
GWMCO086 Twp. Well #3 Black iron casing 12/5/82 ERT, TAT
GWMCQO7 Twp. Well #3 Black iron casing ' 1/12/83 PADER |
GWMCQ8 Twp. Well #4 Black iron casing 7/21/82 PADER
GWMCQ9 Twp. Well #5 Black iron casing 7/21/82 PADER
GWMC10 Twp. Well #5 Black iron casing 12/5/82 ERT. TAT .
GWMC11 Well #8 PVC 12/5/82 ERT, TAT
GWMC12 Well #7 PVC 12/5/82 ERT, TAT
GWMC13 Well #8 PVC 12/5/82 ERT, TAT
GWMC14 Well #9 PVC ‘ 12/5/82 ERT, TAT
GwWwMC15 Well #10 PVC 12/5/82 ERT, TAT
GWMC16 Well #11 PVC -12/%/82 ERT, TAT
GWMC17 Well #12 PVC 12/5%/82 ERT. TAT
GWMC18 well #13 PVC 12/5/82 ERT, TAT
GWMC19 (Nell #14 PVC 12/5/82 ERT. TAT
GWMC20  Yoder Well #1 Public water supsly '2/83 TAT
GWMC21 Yoder Well #2 Public water supply 2/83 TAT
GWMC22 Yoder Well #3 . Public water supply 2/83 TAT
CWMC23 Knost Privata well 12/14,82 PADER
3133 W. 12th
Street
AR100681 ®
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TABLE 6-8 » _

MILLCREEK SITE 0 R l G l N A L
GROUNDWATER SAMPLE LOCATIONS

PAGE TWO - T ) (red)

Sample Sample Location

Code or Number Description Date ' _Samoler
GWMC24 Kraschneske Kitchen faucet 7/1/82 PADER
GWMC25 Kraschneske Private well 11/18/80 ECHD
GWMC286 Twp, Well #1 Black iron casing 4/11/83 PADER
GWMC27  Twp. Well #2 Black iron casing 4/11/83  PADER
Gwmcezasg Twp. Well #3 Black iron casing 4/11/83 PADER
GwMC28 Twp. Well #4 Black iron casing 4/11/82 PADER
GWMC30 Twp. Well #5 Black iron casing 4/11/83 PADER

PADER: Pennsyivania Department of Environmental Resources

ECHD: Erie County Health Department
TAT: Technical Advisory Team
ERT: Environmental Response Team

Sources: Vrenna, C, January 12, 1981; PADER, July 1, 1982, PADER, July 21,
1982, PADER, December 14, 1982; PADER, January 12, 1983; Dreisch,
R., February 1, 1983; Austin, J., February 2, 1983; Kayser, S.. February
16, 1983; Sammuons, 8., February 18, 1983; ERT, Ap«il 1983; PADER,
April 11, 1983.

- - AR100682
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JRIGINAL
compounds and some metals. Barium was detected in all tl‘&de B s. r

was detected near the detection limit in GWMC21. Nao orqan.ics-werefggj}cted in
CWMC20. Trichlorofluoromethane was 'detected in GWMTZ1 at a concentration
between 1 ug/l and 10 ug/l. 1,1,1-Trichlioroethane was estimated at a concentration
of 0.2 ug/! in GWMC22.

PADER sampled private wells owned by Knost (GWMC23) in December 1982 and
Kraschneske (GWMC24) in July 1882. The Kraschneske well (GWMC25) was
sampled by Erie County in November 1880. GWMC23 was analyzed for inorganics
and priority pollutants. No organics were detected. GWNMC24 was analyzsd for
organic gricrity pollutants; the results were negative. GWMC25 was analyzed only

for ingrganics.

8.4 Surface Waters

Table 8-12 lists locations where surface water and sediment samples wers
collected by various agencies. PADER collected six surface water samgles at or
near the site. The EPA collected two surface water samples on site, while Ecology
-and Environment, inc. (E & E)} collected two sediment samples. The ERT and TAT
collected four surface water samplies. The Erie County Health Department (ECHD)
collected six samples from Marshalls Run and one sample from the swamp. The

analytical results from all éamplings are presented in Table 6~13 through 8-16.

The onsite pond was sampied once by PADER (SWMC'OU and once by EPA
(SWMCQ02). SWNCO1 was analyzed for inorganics and—'prioriry pellutants wnile
SWMCO02 was analyzed for oriority poliutants. Small quantities of various metals
were detectad in both samples. Trace quantities of organics were detected in bcth

samples.

The drainage ditch (SWMCQ3) north of the site was sampled by ERT and TAT and
analyzed fc. meztais, velatiie organics. .and polynuclear aromatic hydrocarbens
(PAHs). Aill of the PAHs testad for were basa/neutral sxtractabla compounds. Mo

volatiles or PAHs 'were detaciad, but some m=atals wera,

AR100689
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- ~ (red)
The drainage ditch (SWMCQ04) separating the Halmi and Riehl properties was
sampled once by PADER and analyzed fpr inorganics and priority pollutants.
Phenol (1.4 ug/l) ar{d‘mpéazaféﬂh'tro;géhenol.(0.3” ué/l) were detected along with metals
and other inorganics. L )
Water from the south swamp was sampled once by EPA (SWMCQOS), once by ECHD
(SWMCQ7), and once by ERT and TAT (SWMCQ08). The swamp sediment was
sampled once by E & E (SWMCQ08). SWMCO0S5 and 06 were analyzed for priority
pollutants. SWMCO08 was analyzed for metals, volatile organics, and PAHS.
SWMCO7 was analyzed for pH, oil, and metals. Metals were detected in all
samples. SWMCO0B contained phenol (220&9/'&9)' and tetrachloroethyiene (5 w.g/kg).
No volatiles or PAHs were detected in SWMC08. No organics were detectsd in
SWMCOS.

PADER collected.two water samples from Marshalls Run, one upstream (SWMC1Q)
and one downstream (SWMC11) of the Millcreek Township portion of the site. £ &
E collected a stream sadiment sample from Marshalls Run (SWMCQ8). The agueous
samples were analyzed for organic priority pollutants. Diethyl ghthalate (0.3 ug/l)
was detected in SWMC10. SWMC0S9 was analyzed for priority pollutants. No
volatiles were detected. Numerous metals and bass/neutral extractables were
detected along \_Nith lesser numbers of PCB, besticides, and phenoi.

Marshalls Run, upstream of the site, was sampled once .by PADER (SWMC12) and
gnce by ERT and TAT {(SWMC13). Both samples were analyzed for grionty
pollutants while mors inorganiﬁcs were analyzed far in SWMC12. Some metals and

volatile organics were detected in both samples.

Marshalls Run, downstream of the site, was sampled once by PADER (SWNC14),
once by ECHD (SWNMC18), and once by ERT and TAT (SWNIC13). SWMC14 was
anayzed for priority /porirh.'x’tants; SWMC15 for metals, volatiles, and PAMs; and
SWHhIC18 for inorgeanics and metals. Various metals were detasctad in all samples.

Velatile organics wers detacted in SWMCT4,

RR100630
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The Erie County Health Department conducted a study of Marshalls Run(ﬁ@d)the
source to Lake Erie.  Macroinvertebrates were collected in addition to water
samples at five locations (SWMC 17 to 21).""Samples were analyzed for inorganics

and metals.

6.5 Biota

The Erie County Health Deparmment conducted a stream survey of Marshalls Run in
June 1382, The survey involved water sample collection along with macroinverte-
brate collection. From this survey, the department concluded that the stream
exhibits a depressed macroinvertebratzs population, and that the presence of
contaminants in the stream has contributed to this depressed state. It also

recommended that a more comprahensive study be conducted (Wellington, 1282).

AR100691
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APPENDIX G -

WELL LOCATION, SCREEN SETTING, TEST PIT LOCATIONS,
AND SAMPLE LOCATION RATIONALE
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y
. A DRAFT
SURFACE SOIL SAMPLE RATIONALE 0 R ‘ G ‘ N A L
Sample - Rationale ifﬁd)
SO-001 B Near Small Willow Clump S.W. of Central Mcund where
dumping observed by PANDER Personne!
S0O-002 Dark Stained area south of drum stage area
S0O-003 Stream bed for drainageway adjacent t¢ W. 17th St. near
baseball fields where drums were observed earlier in the year
S0O-004 Stream bed of the north wet weather drainags ditch tshing
W. 13th St.
SQ-00s Barren area in woods behind W 13th St. containes car battery

pile and old railroad-ties

SO-006 Pile of rubble (looks like coal waste) benind well 124 2-3CY
S0-007 . Barren furnace dust pile in center of site

S0O-008 ' Near Pallet pile whefe PANDER ;'eported possible bulk dumping
S0O-008 Barren sandy svoil adjacent to Well 14

$0-010 - On Sitter properfv by pile of 5 slag drums

SO-011 . Barren area within a grassy area near slag drums

S0-012 | Stained soil on Halmi property near swamp

S0-013 Stained soil on Sitter propert near front 2and toader

SC-014 . Stained soil in Drum Stage Arza

§0-015 Stained Soil near gas well on Halmi property

S0-0186 in area of alleged bulk dumping or drum burial near dead

twisted tree SW of central mound
S0-017 500 ft. North of SO~-016

S0-018 in former open pit area behind homes on W. 14th St

AR 100698
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DRAFT
.. (red)
- SURFACE SOQIL SAMPLE RATIONALE T
PAGE TWO
Sample Rationale
S0-019 In barren fill adjacent to swamp
S0-020 in barren fill adjacent to swamp behind dead. twisted tree
SO-021 in area suspected of bulk dumping SE of central mound near
3 drums
S0-022 : In pond area at cutflow to intermit pond
S0-023 By wreckage of Green Ford Pinto - Area of suspected Bulk
Dumping '
S0-024 Stained soil near access road -
S0-025 QOn dike between ponds
S0-026 1326 Harper Drive Hetrick in area flooded by Marshall’'s Run-
— Shallow Soil
S0-027 Same as S0O-026 but deep soil to collect potential contamination .
by GW Discharge
sO0-028 - - 1413 Honeywood LN - Groeger - area downgradient of site -
wet throughout year - Shallow Soil
SO-029 ~ Same as 028 but deep soil
S0-030 . 3227 W. 13th St. - Churchill - Back by stream bed of we
weather drainage di.ch - downgradient "and within flooding of
ditch
S0O-031 : Same as SO-030 but deep
S0-032 3071 W. 12th St. - Mazza - In garden, wet spot throughout the
year -~ evelated QVA readings
SO-033 Same as S0-032 but desp - downgradient
SO-034 Shaltow Soil - Background - .‘rontier Park
S0-035 Deep Soil - Background - Frontier Park
S0-036 Shaliow Garden Sampie - Al Nobbs Transmission

AR100699
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SURFACE WATER/SEDIMENT SAMPLE RATIONALE

Samples

SW-01/SD-01
SW-02/SD-02
SW-03/SD-03

sw—d4/so-04
SW-05/S0-05
SW-06/SD-06
SW-07/SD-07
SW-08/SD-08
SW-08/50-09

Sw-010/80-010

SW-010A/SD-010A

Location/Rationale

Mar<hail’'s Run upstream of outflow from culvert

beneath the railroad tracks

SW=02-Dry sediment taken at Marshall’'s Run converge

with northern wet weather drainage ditch

Downstream Marshall’s Run -~ North of West 12th
Street. Appeared to be collection of road drainage.

West Branch of Marshall's Run - Downstream
Onsite Pond

Y
in swamp near SO-19

in swap near Sittler Property

In lowland 'marshy area near the end of Marshall's
Road. SW-08-Dry

in lowland marshy area between the Riehl and the

Halmi property near MW-14, SW-09-Dry

West Branch of Marshall's Run upstream near baseball
fields

Duplicates of SW-010 and SD-010

AR100700
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(red) DRAFT
TEST PIT LOCATION RATIONALE =~ ° .
Test Pit Location/Rationale
TP-1 Near wreckage of Green Ford Pinto - reported area of
bulk dumping
TP=-2 East side of foundry sand mound reported area of
burial/bulk dumping
TP=3 Same as TP-2
TP-4 Same as TP-~2 and TP-3 .
TP-4A In an effort to delineate the areal extent of a high

OVA reading layer TP-4A and 5 were excavated

TP-5 See TP-4A ' | ~ .
TP-6 Near area previously excavated by ERT to locate a
drum
TP-7 | In lowland oily area préviouslyfound to contain PCB
TP-8 . 8 and 8A were in the area west of the mound reported

! to have drums buried
TP-8 Same as TP-8

TP-10 Neir small willow clump where PADER personnel
noted bulk dumping

ARI0070! o
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TEST PIT LOCATION RATIONALE

PAGE TWO

Test Pit

TP-10A

TP-11

TP-12, 13, and 14

TP-15

TP-16

TP=17

A-17f

ORIGINAL

(red)

DRAFT

Location/Rationale

Continued excavation in area reportedl\/'containing

buried drums
Same as TP-10A

In area of dead twisted tree - bulk or buried dumping

reporting in the area

in wooden paliet area report to have bulk dumping
Excavation exploraton of the Halmi property

Excavation in the area of the gas well explosion and .

stained soil area

Soil samples taken from test pits either represented saturated samples, samples

exhibiting elevated OVA reading, samples from near buried drums or in some cases

actual drum cuntents (solids).
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STATION #11

ORIGINAL

r ] (red)
__'4PLE # DATE ANALYSIS CONTAMINANT ""|° CONC.~* MEDIA VOLWME
Aromatic .
o a3 11-17-82 | Amines - BDL Silica (3 stage)| 180.0 L
Particulates Particuliates
39 11-17-82 | -(Metal) - BOL Filters 288.0 L
STATION #12
U SAMPLE ¢ DATE ANALYSIS CONTAM INANT CONC. * MEDIA VOLIHE
VOID - NQ SAMPLES
STATION #13
. SAMPLE # DATE ANALYSIS CONTAM INANT CONC. * MEDIA YOLWME
27 11-17-82 | Orcanies - BOL Carbon (10 mg) 28.0 L
Aromatic
21 11-17-82 | Amines - BOL Silica (3 stage) 180.0 L
Inorganic
.25 11-17-82 | Acids - 8DL Silica {2 stage) 27.74 L
Jutside drum -
3 | 11-17-82 | Organics - BOL Carbon (150 ma) 26.22 L
side drum
7 | 11-17-82 | Organics - BOL Carbon (150 mq) 2.51 L
METALS DETECTION LIMITS
Ana]zte Micrograms of Analyte per Milliliter for 1% Absorption
Lead 2.5
Antimony 12.5
Zinc 1.0
Silver 1.25
Nickel 2.5
Copper 1,25
Arsenic .50.0
Cadmiuim 1.0
gderyllium 1.0
Selenium 12.5
Tellurium 12.5
Mercury 12.5
Chromium 1.25

AR100750




B3 2

ORGANIC SOLVENTS DETECTION LIMITS

ORIGINAL

Detection Limit in Mic¢rograms peg §ad le ‘
Analyte Small C-Tube (150 mg) Large C-Tube (800 ma)
Acetone 16 : 48
Benzene . 1 3
Carbon tetrachloride 2 5
Chloroform 4 11
Dichloromethane 1 4
p-Dioxane 8 15
Ethylene dichlaride 3 9
MEK 6 17
Styrene 1 3
Tetrachloroethylene 4 12
1,1,2, trichlorcethylene 1 4
Methyl chloraform 1 4
Trichlorcethylene 1 4
Toluene 1 3
Lylene 2 8
Total Organic Hydrpcarbans 2 6

(as toluene)

ARCMATIC AMINES DETECTION LIMITS

Analyte Micrograms of Analyte

Aniline 10 -

n,n Dimethylamine 10

p-toluidine 10

2,4-xylidine 10

0-anisidine o 10

p-anisidine : 10

p-nitroaniline - 50 -

PCB DETECTION LIMITS

Detection limit'of 1 microgram of PCB's per section of the sample.

AR100751@



A1l samples were checked for the presence of six acids:
HBr, HNOa, HpS04, and H3PO4.

INORGANIC ACIDS DETECTION LIMITS

P

(I3

CRIGINAL

The detection limit for acids:
of hydrochloric acid and hydrofluoric acid, which is 3 micrograms.

(red)

HF, HCL,

20 micrograms with the excaption

The following is a summary of the Thermal desorption/field GC done

Carbon

on-site. .
- Resuits il
JATE STATION MEDLA VOLIME ANALYSES Total # Peaks™ [lotal Conc.
"1 Tatal Vapors

11/16/82 5 Tenax .25 L Gases 1 peak BOL
.1/16/82 3 Tenax 8.8 L " 2 peaks 8OL
~1/16/82 3 Carbon Soneres §5.16 L " 2 peaks 8DL
11/16/82 1 Carbon Soneres| 43,5 L " 2 peaks BOL
1/16/82 2 Carbon Spoheres 43.86 L " 1 peak BDOL
11/16/82 4 Carbon Soheres 7.02 L " 1 peak BOL
7/82 11 Carbon Soheresi 101.15 L} " 9 peaks - BDL
*1717/82 13 Carbon Soheres 108.75 L " 11 peaks BOL
11/17/82 10 Spheres| 116.25 L . 11 peaks 80L

The following is a summary of types of sambles callectad in the crawl

spaces, coilection media, volumes and results.

the same as those previously mentioned.

The detection limits are

STATION - lS?S*Haroes

ANALYSES CONTAM INANT CONCENTRATIONS
Jrganics*** 1) Miliigrams of total hydrocarbon per
cubic meter of air. ’ 0.11 mg/m3
2) Parts of totai hydrocarbon as
Toluen? per million parts of air 0.03 ppm
AR100752




. A=/ 3y

STATION - 1326

Harpes {cont. )

ORIGINAJ

ANALYSES CONTAM INANT - CE)NCENTRA')(I%%Q) .
PCB's - 8OL
I ganigcs***

Aromatic Amines

Carben Tetrachloride

STAT10N - 1332 Harpes

. Less than 20 micrograms

8OL

‘ ANALYSES CONTAM INANT CONCENTRATICNS
Jrganics**=* L. Milligrams of total hydrocarbon per
cubic meter of air 0.1 mg/m3'
2. Parts of total hydroccarbons as
Toluene per million parts of air 0.0003 ppm
\rcmatic Amines -- BOL
s1ATION - 3269 W, lath
ANALYSES CONTAM INANT CONCENTRATIONS
Organics*** 1. Milligrams of total hydrocarbon per
cubi¢ meter of air 0.18 mg/m3
2. Parts of total hydrocarbon as
Toluene per million parts of air 0.05 mg/m3
3C8's - BOL
STATION - QROS  Residence -
ANALYSES CONTAMINANT CONCENTRATIONS
Organics**~ 1, Milligrams of total hydrocarbon per
cubic meter of air 0.27 mg/m3
2. Parts of total hydrocarbon as
Toluene per million parts of air. 0.07 ppm-

ARIO0753 -
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T ORIGINAL

’ - Hc 3 h .
Si1A1 10N 3123 lat — (rgd\r
AIMLYSES CONTAM INANT L. . CONCENTRATIONS
WFoanics e 1. Milligrams of total hydrocarbon per
cubic meter of air . 0.49 mg/m3
2. Parts of total hydrocarbon as
Toluene per million parts of air 0.13 ppm

* BDL = below detection limits
** = total concentrations = time weighted average (TWA) as methane

*** Since one or more very small peaks were obsarved between the

standard organics in NIOSH Method P&CAM 127 by a GC, the extractions
were then analyzed by a GC/MS. With the exception of the organic

sample from 1325 Harpes, the GCMS analysis did not reveal any additiocnal
information. The GC/MS analysis of the organic sample from station

1326 Harpes revealed the presence of carbon tetrachloride, however, the
concentration was below the detection limit.

CONCLUSION:

On-site samples: While the November 16th & 17th air sampling did not

reveal the presence of airborne vapor/gas contaminants approaching

the PEL's or TLV's, it should not be interpetad to mean that the air

was fres of potential hazardous contaminants. Since a large portion

‘ of the site was not covered be vegetation, potential for exposure to
hazardous particulates must be taken into consideration and evaluated
against the surface soil samples and personnel job functions. In
addition, potential personnel exposure to hazardous gases/vapors must
be evaluated since temperature during the sampling periods ranged from
20°F to 49°F and the only positive air samples was a 150 mg carbon
tube which-was placed inside of a clean black metal pan face down into
the soil which was not covered with vegetation.

QFF-SITE OBSERVATIONS .

Since there wers peaks at or slightly above the GC's detection limit,

but not in sufficient concentration to be identified on a GC/MS, I
requested the contract lab to total all peaks in a sample and

report it as total hydrocarbons (as if it were Toluene). Again, the
ambient temperatures must be kept in mind since they ranged from 20°F

to 49°F, The only organic identified was Carbon Tetrachloride.

While the results are relatively low and do not approach PEL's or TLV's,
it should not be interpeted to mean that the air was fres of potential
hazardous contaminants. t was recommended that a public health official
review this data.

AR100754
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'SAFETY PLAN 0 R I G ' N A L

Based on the on-site air analyses and site conditions,.lLevel C foﬁi tion
appears to have.been the appropriate level of protection for most o ‘
the site activities conducted during ERT activities. Once the surface .

soil samples are analyzed and data available, it may be appropriate to

extend the support and contamination reduction areas further into

the contaminated area as well designate some portions of the contamination

zone as Level D.

¢c: Royal Nadeau
Mike Zickler

AR100735



A/37

STATION #5 (BACKGROUND)

ORIGINAL

- ——fred) |
_.PLE § DATE ANALYSIS CONTAMINANT " 1" CONC.~* ~ MEDIA YOLIME
- _5-8 11-16-82 Organics - BDL Carbon (150 mg) 16.74 L *
: Aromatic
9 11-16-82 | .. Amine - BOL Silica (3 stage)| 180.0 L
12-H 11-16-82 PCB's - 8OL Florisil 17.32 L
Station #8 (BACKGROUND)
|
SAMPLE # DATE ANALYSIS CONTAM INANT CONC. * MEDIA VOLWME !
: |
36-K 11-17-82 Organics - BDL Carbon (150 mg) 32.82L !
Aromatic |
20 11-17-82 | Amine - BOL Silica (3 stage)| 358.0L
Parcicuiates Particuiates !
1/38 11-17-82 (Metals) - BOL Filters 324.0 L
{norganic
34-1 11-17-82 Acids - BDL Silica (2 stage) 12. 65L
 station 41
SAMPLE # DATE ANALYSIS CONTAMINANT CONC. * MEDIA VOLIME
-F 11-16-82 Organics - BDL Carbon (150 maq) 12.28
Aromatic
7 11-16-82 Amines - BOL Sitica (3 stage)| 117.4
11-C 11-16-82 | . PCB's - 80L Florisil 11.43
Particulates Particulates
17 '11-16-82 (Metals) - BOL Filters 174.0
Station #2 -
SAMPLE # DATE ANALYSIS CONTAMINANT CONC. * HMEDIA VOLIME |
T Aromatic |
8 11-16-82 Amines - 80L Silica (3 stage)| 120.2 L
10 11-16-82 PC3's - 8OL. Florisil 10.82 L !
AR100756
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ORIGINS

STATION #3
) (red)
\" 7
JAMPLE # DATE ANALYSIS CONTAMINANT | CONC.* MEDIA VOLLHE‘
4-G 11-16-82 | Organics - BDL Carbon (150 mg) 9.45 |
- Aromatic
6 11-16-82 | -Amines - 80L Silica (3 stage) 141.7 L
13 11-16-82 | PCB's - 8DL Florisil 12.82 L
) Particulates Particulates ;
16 11-16-82 | (Metals) - 8OL Filters 275.6 L ¢
STATION #4
SAMPLE # DATE ANALYSIS CONTAM INANT CONC.* MEDIA YOLIME
12 11-16-82 | Oraganics - BDOL Carbon (150 mg) 10.83 L
STATION #6
SAMPLE # DATE ANALYSIS CONTAM INANT CONC. * MEDIA YOLWME
14-X 11-16-82 | Oraganics - BOL Carban (150 mq) 11.69 L
STATION #7 ‘
SAMPLE # DATE ANALYSIS CONTAMINANT CONC. * MEDIA YOLME
15-D 11-16-82 | Organics - BDL Carbon (150 ma) 12.16 L
STATIBN #9
SAMPLE # DATE ANALYSIS CONTAM INANT CONC.* MEDIA YOLWME
31-F 11-17-82 | Organics - 80OL Carbon (150 ma) 35.66 L
STATION #10
SAMPLE 2 DATE ANALYSIS CONTAM INANT CONC. * MEDIA VOLWME
in sample) 2%
32-A 11-17-82 | Organics Carbon (150 ma) 28.27 L
Aromatic
22 11-17-82 Amines - BOL Silica (3 stace)| 180.0 L
[norganic
28 11-17-82 Acids - 80L Silica (2 stage) 29.08 L

" snowed presancs of v.UJy miiiigrams/L,l,l tricniorathane/L.s5/¢ mg/m¥/0.223 pEm
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APPENDIX J
SPECIFIC POSITIVE TOXICITY TESTS

CONDUCTED ON THE CONTAMINANTS OF CONCERN
(ALL DATA FROM RTECS, USDHHS, 1984)

ARI100794



[T e

ORIGINAL

(red)

fiea/1q1) s1owing 191410

{ies/)))) ewosresoifiue ‘sioum) ujesq
{uwuazpg) ‘srouiny

{res)11) ewmoniusojbue ‘siowny seo
{snus/pt) siowm 1eio ot Arorendses
{snu/np) sroum seyio ‘siowm Asorendses
(1m3/130) syowm Asuppy ‘suiodsusoiBue
{snw/im) siowmy seay *siowm Alojesdses
frezn) srowmy aeap ‘srowm Asoyendsal
{snui/jg)) srowmn) Jeyio ‘s10win) Aloyudsol
fwreypgy) s10wny sey)o ‘eworjduiA)
{snw/ny) siown} 1oyio ‘siowin) senasea
{iwa/nas) stousny seo

‘ainalfioupase)
‘agaliourase)
‘omeBowaie)
‘ayuelioujase)
‘ggeliouse)
‘ajuwaouoaie)
‘guwatiomrse)
‘oalouine)
‘seloudim)
‘oeloudrer)
‘guaou)ase)
‘oiwafiowide)
‘muobouare)

(yns/ady) srowm 19 ‘stowmny tee *spuabBuowng jesoanby
(ves/ip) ssown) eupdopue ‘siseusBiiown) jejueaejdsuen ‘Jebouiase)

{1ea/14)) s1own) so10 ‘ewoases0)Buy
{183/10) s101uny seay ‘ssown j9

‘a1eBouaien
‘oweBoudie)d

{ueur/y} sroun seay) ‘9weBoujases)

(1227141} uteysAs jeypisBorn
{(uaaus “snuw ey )
wolsAs |rig|exNsoIsnus ‘A}dIX01019 §
(rea/p) Aggertows uopeyvejdusy-1sogd
(tes/np) Andixoyorey
sy3e4}3 jeivewmrdojonaQ
{uew/py) sysevsBoieuneds
$138)53 oaponpoxiay

ARIGOT795

IPSULI) pOITIpow S04

wonrnyg vna

alnump v

voneunnopsuesl onaualinoat)

(sosua g) sisApeue anaualioldn

{sosed 7} uoilewiquIod8s INONIY PUE UOISIDALND DAL
{sased g) einpunisipuon pue SS0| SWOSOIOIYD Xag
nedas vy

(sosed p) Ansse Aymuaepno [RwosoIay

(sasea z) stusiuefiinoionu vy vonengp

1dvua

AMyanoy uebouin] peijodey

§10033 jeieiido|oAsQ
pue eapnanposdey penodey

v-10-S/ ONSVD . -
IO IO TANIA

1-f 3wavli

sAesseolg Auswaheiny



ORIGINAL
(red)

(snu/pg1) ewoydwAy ‘oueBoupdie)

{snwy/p10) ‘siowm sea) *ajusBoupie)
{weu/np) ssowmy seay ‘sewoydwA] Yuabe slualjrown) jea0Aamb3

(snu/)y)) ewouases JweBoyosuoiq ‘sewoydwA) Yusbe susbirown) |028AINhy

(snui/po) ssowny seay ‘oiueBouioie)
:.:\n_:_. ssowm) Aeuppy ‘ewoyduwA} ‘JueBe sjusBown) jesoamnby

Y A

AWAIoY djuelisousng poiodey

_ (1ea/)) weisAs jeyueBon

(1ea/14n) Ayoeaiole)
‘Ajiepow yopejugdwy-1soy
(e} sepneunouqe
(ziuswidojenop 10410 (sesed z)
(1e1/p1) wersAs jeisjoysoasnyy
$129))3 (1ewswdojenag

(snw/y) siseusBorvuniedg
$120))3 sananposday

S130}j3 jelueuidojerdg

AR100796

voneuwosuen aafioag
AGiojoydiow usadg

Aesse pajpaur-)sopg

1591 SN0} ooadg

{sosua g) abuwep yNQ

Japsunng muafioouQ

afiunyoxa pnewmond 191515

nomaqps YNQ

(sased g) sisayiuAs v ponpayasun
{seses ) Aesse ApuawmaGeinum pwosoy

swseBG100300 1 von eI

14vua

pue eaponpoidey pejrodoy

9-10-6/ ‘'ON SVI
INNIIOUO NIJIUL

- avl

sAesseoig Alidmabeingy



>

n

ORIGINAL o

(red)

(smuy/ppo) sjouny eupeIn ‘siowm se10 ‘Jualiouldsey,
{ves/p0) ssowm |9 ‘ssown} seppeiq ‘Nualiowmainy,
{snui/ppo) srowny eupein ‘stouwiny Je1yto .u.:ono:_u_so.
(1v1/110) ss0uM 19 *ss0wm) soppeyq ‘apeliouasmg,
(snus/upys) ssowm soio ‘sa0wnl Aiojesidses ‘ansejdoop

(snus/pyp) srowm seo ‘sicuny Asojendses yueBe ajueBuouiny jeaoambsy

(snw/p10) ssowny Jeyyo ‘siowny Alojendses ‘ojueflougoren

(res/110) s1ousny s0130 ‘epueyne) Juobe gebirowny jeaoanby

(1e4/130) ssowm s8ylo ‘s1owny i ‘otueBouiare)

Ayieyiow uvopeyuejdug 1sog
$120))3 jejuewdojens(

peuocdes euopn
$190))3 eapnanpaidey

AR1007%7 @

wesbosd 1say suwses oyl uprim ofiesop apepey

SI193 JNBWOS LuRTIUEL 1) HONINY
uonewnogsuesy Jdionu()

Ausse piny Apog

IS0 SNAERNUO IO

UOIRGRILY YNQ

{seses g) oxmounisipuou pue ssO| SWNSOINIYD payuy PRUN
snedas ynag

{sasua ) abuwep yng

(sesen g) swisjuefioosanu w uonmInpy

14vua

Aianioy dpueBiiouing peliodoy

$139))3 |wjuewdoiensg
pue enponpordey pauodey

-90-101 "'ON SVJ
INVHLIOUONIDIa-Z'L

€-f 3mvi

sAesseoig Anowohing



=1 t7

]

i

y

|
(red)

ORiG

persodal auopy

(1ea/pn) Ayporxoroioy
(rex/ny) ssfijiewrsouqe 181410 ‘s109))0 tenueGoin
Gesziu) s1aegpe jerejensoasny
(1es/130) s108)50 Jenaseaolpie)
$138j}3 jeIuewdojenag
peuodes suoy
$120))3 aananposday

AR100798

(sesea g) voneuuogsueny auafiodu()
nedag yng

Aesse Apmuabie g LT J RITI
swisitefiiooone u voneingy

14vya

= ANATOY Sjuslisciiing poliodsy

s129)37 [eiuonidojonsq
pue eanonposday parsodey

9-G5-1£ 'ON SV)
INVHIIOHO HOIL~ 1’1

- v

shesseoig Aipioabelig



-

(red)

ORIGINAL o

(1e32111) s1owm 1810 ‘s10tN} S8AY Juobe djuebBowng yueeamhy
{1es3/1y1) srowng 190 ‘si1own) oAy ‘Wwelbe JusBiowing nidjeAInby
(rea/nn) srowmny 19ay ‘sioumy 19 Juebe swebpotim Wwaeamby

(121u1) sJoum pooiq uafie safipoiung Jwajeamnby

{snu/igy) stouwm ssay Yualie aualpromm juaeanby

(snw/u1) srowmy teay ‘stowny AsojendsorueBe oueBuown) jejeminbg
(1ea/ptil) saowm seylo ‘erueyneq uslhie JueBisowml ywajeainby
{smu/upis) ssowng 100 ‘s10wwny Asojendses ‘apseydoony

{snw/jy1) ‘enweyne) ‘s1owny Aeuppy oyualiouoie)

{rea/1q) sewoydA) ‘srown) seay ‘Juebe dueboun) jusieamnbsy

(1es/141) Aneriow wepdui—1so
(1ea/)1p) teregoysoasny
(1na/130) Ayopior010) ‘s1oepge Anpnioy
sj1o853 wewdojoaa]
peyodal suoN
$129§}3 eananpoldoy

AR100799

SISBYINAS YN pampayasun
(sasea ¢) ativusep ynq)
{sesed t) swsebioouy ur voneingy

AAanoy apustiiouing peyodoy

$198)33 (eiuoWdofano()
pue aapanpoidey peitodoy

v-GE-S/ ‘'ON SV .
3INTIIOHN0 IDI0-1L

14vH0

S-f IvL

sAussvoig Aoniahiaingy



Jr— (ot

ORIGINAL

(red)

peirodes euop

peuodes suon

AR100800

pauoday auopn

tivua

KiiAjidy djuebpiouing peiioday)

$129))3 |e1usiido|ens(
pue eapanposdey peuodoy

$-09-951 "ON SvI
INIIIOUOMNA-T)

9-f 3vavi

sAessroig Andnobeingy



DL

ORIGINAL o

(red)

(snu/ppo) ‘s10wny seay) ‘MneGouyasen
(1e1/110) ‘s10wny seansE) ‘S10WNY SDAY ‘MusBoupaie)
(snui/po) ‘siowm sengy ‘MyaueBouparey
{185/110) $10WINE BUDOPUS ‘SiOWNY 1OA ‘AnaueBoupiny

{smuyutag) Anoporoloy
{smuiyung) ozys 1oy
(snuwynas) wieep jeiog ‘Ayepow Jmpdunasg
{smuyath) wieap jetoy
(snwy/ady) ezys seny ‘Aigmiow Jurnpduna iy
(snuyys0) senaseaopied
‘598 ‘0Ae ‘WoIsSAS SNOAsOU [RNUDD)
{snwy/10) (er1RgaYsOISHUL Yieap w19 |
(imazaelt) Ayoxaionoy
(1v172dy) seppeusouqe rumndopaap

184310 ‘Jue-eAe ‘Ajnyom epdug 1soyg
(1e1/110) Ayaixolol0) ‘ezis tonny
{1w37p10) Mersow vonmurpduy-1sog
(ina/10) Ayxonoing

SI294) 1 Jeiumwdoan()
(uewyi10) 1orp wireds ‘spuApipido ‘sotsay
(BdB/110) Yonp wseds ‘spuApipito ‘seisa)
(snui/wia) Mnse) jo sosnsvour soeyiQ
(snw/wag) xepuy Ay ejewus y
{snwzsdy) xapuy Aypnie) ejepy
(183731 ejowr w0 sya8y0 20YIQ
(181/130) Yonp wieds ‘spuApyndo ‘selse |
(181710) segnt ueidojje) ‘sopeagn

$1204)3 eanonposdey

AR100801

woneuo)suny nuahiosuQ
(sasea ) 150y eyl weupog
(sosea 7) sisAjeue anounBioiAn
swspefiooiapn up voneiny

14vyga

Moy ojueljiouin], pajioday

$199})3 [eiuewdojera()
puw eapanpoidey pelioday

£-18-£1% "ON SVD :
AV IVIBHIOAXNIANLI-Z)SIA

L-T 319Vl

sKesseoig Kirahemnpy




d)

ODRIGINAL
(re

n3s) s10wun) wvlsAs Asojesndser Juelie spuoGizom jedonnby
{Gopsdun) siown)

uoneadde-jo_ons ‘si0wny wajsAs Asorendsar yate spuafipsouny eooanby

Ba:\?é ssoiny uopnedidde-jo-oys wobe auobiiowm eaoanhy

" {snwi/2a1) siown 10109 “BpuEYNSy "JmaBouniv)

(snuipjun) siowny uoneagjddu-jo-oys ‘luebe suobGioumy jeaoamhy

(snuiydun) ssowny vopeadde-jo--ons ‘dwafoup ey

(snut/sn) siowmy wnsAs Asoredsos ‘tuoBin apunlijsouny maonnby
{sniynns)

sfoun) waysAs Asojendsas ‘sisouaBuoum) eiyosvpdsuen “aweflowaie)

(snu/nos) ssowm voneaydde-jo. ays *owafiowning

. {smuiy/ads)
S0} :_o__;n Atojuadsos ‘sjsounfipotuny _S:.aum_._n:_:_ ‘muatiownng
| . : {snuizsdp) s1iowm wsisAs Ao adses ‘ansejdoopy
{snwyuys) siowin) voneadde—_jo_ens ‘sioumny twojsAs pooyq ‘omefiouase’)
- {snwyuys) stoumy sopo ‘suaBoupaieg
{sow1/wys) siseuaBpouny [eyuooedsuey ‘sunfiounie)
) (snui/pp) siowmm warsAs Arojendsos ‘Jabe spualipsoun) jwooambg
Tsnuiyppo) s10WNl WasAS poojg 'S10wng 109sAs Asojentisar opaBoupey
(1es/sn) ‘s1owmy wiosAs Aroyendsos “owafiouniny
{re10m} siowny
voneagdde—jo-ays ‘swwmy weig ‘mobe sueippoung maoamby
(1eay/su} sowm vopeoydde—jo. ays ‘aafiowmer)
(3e17uay) saBepuoddn pue ups ‘yoBe Juebisowm 1wooaby
(yea/n0s) 1oumy voneoydde—_jo-els ‘ansejdooy
(105729) 10um wonesydde-jo-nns Wabe 3jabisowny jesonmnby
(avi/110) s10umy mejeysomISNUI 201N} 19 ‘sjwefouase)n

AT IDD

{sPw/nas) xepuy tang ean
(smwzadi) yinquns
{snuy/po) sopspeis yimosn
(snui/p10) sinejje uoneyae) 1o Guunopy
{siuy/110) s198))9 pelejog
{snuyyps0) s100g40 j127 uneg
{y83/71d)) s100))9 o1 uney
{1e3/010) wepuy yisq enyy
(117110) sopspels Mol ‘ysains
$139})3 1vIRUOBN
(snut/adi) jeyeisisonasm
‘solivpuadde pue ups ‘jersejoueI)
(smwyady) weysAs
IIMPOPUIOINIIAS PUE DUNIULI
{snu/p30) xapuy Augnse egewr
‘xopuy A1) ejgue} ‘0zis 1011}
{101/110) syo0410
19410 ‘o1Manns awoligue enx3y
s1ep)3 jeywawrdo)eaag
(usey/ady) 1onp uneds
‘siuthpipida selse) ‘syseuabojeurseds
(snuwiyad)) sysoveBoreursads
(snuszsth) sgseuabogQ
- {snwy/po) siseusBog
$120))3 sAnanpoday

AR 100802

{sosea g) Atiojoytiou uisadg

159) eyl eunogg

{sasua g} 150 snoo) agaidg

{sosea ) 157 snapmuo g

(sasen g) Aesse Apoqg gy

{sosed 97) ehitenaxd puvwon JNsIg
(sases gg) sisAizue anoualioldy
(sopmis 1 7) voneuno)suen Nupiiooan

{sopms 5g) sH9 - INeOS ueEIRDEE Ul toneingpy
{seipmis g) ampounisipuon pue SSOp ANOSOIO NI XD

{sapmis 7) vonrquam v
{saipmis giL) sisaIuAs yN() pagpatgasup)
{saipms ¢) Apouded voniquan otieyy

(sepnis ) uoneuquIodas 2101 PUE VOIS IAALOYD DUIL

(sapms ) nedar yNQ
{sawpns 2) swisiunlizoossnu u voneIngy

{smpms g7} atiewp yNG

{sapmis g) Aesse Apamabivimu jetiosoamw

i “AANDY Sfuehiiouni) pajiodoy

AvHO

$128117} jejucwadojenog
pue aanonpordey peuoday

8-7E-0S5 'ON SV
INTUALIVIOZNIG

8- Imvl

sKesseoig Mwoaheinpy



<X
—

~

e
QL

~—

ORIGI

{snuynys) siown voproydde-jo-oys ‘DreBouieg oD
{snu/uys) s1owmny uoneaydde-jo-ons ‘sjoumy efiupuadde 1ayjo ‘onBoupning <
(1essduny) ssowm uvoneaydde-jo_ays aseliomase) O
(wey/m) sioung wejsAs Asoyendses ‘2uefiouniey <o
(snuyduy) siowny abepuadde soq0 ‘s10wn) Joppeiq ‘ansejdoopy o
{wey/n)) ewownies Jafioyouoig ‘srowing woysAs Aioyendsos ‘snsejdoopy
’ (snuizuys) ssouim abepuadde soyo ‘apuofiouyasen -
(1ea/1m) s1owm 18A1] ‘siowmn) wg)sAs Asorendses ‘smebouniey oo
) (snui/uys) ssowng wejsAs A1oyesydses ‘ansejdoosy oy
(1e1sdun) siomnmy uoneandde—jo-es ‘siowny) weisAs Alorendsos ‘suaBoupasen
— {Bay7dun) s1omm Asuppy ‘s1oum oppuiq ‘1ushe seBroung feooanby ‘
D (wey/n)) siowny weisAs Aroyesdses ‘oueBomdien
by {wey/nos) Btuomared nuaboysuos Juebe Juebuown 1e30Anb3
{urey )
i Joouwd weishs Asorendses ‘somwny feseu Jeufie ausBpowny 1220A1nhy
Q (wey/110) s1owm aGepuedde Joyio ‘siowny 19 uebe uebuoum) 1#aoamby
0q1/3) ewoupaies uaBoysuoiq ‘yuabe duebpourny jgaoanby
. {)as/uay) eeys
10 antou uy aBueys lesnansis ‘siseusBisown) 1BlvedRdsuen ‘onsejdoop
: AWANOY sebuouing payioilay $139))3 (eluvewidojsAT g SARSSEOIf) Aiaabninpy
pue eananposdey peuoday
B , ' - 0M1 J9va
8-Z€-0% 'ON SV)
INTUAHVIOZN 11

8-r Jwvi

wvua .



Vahllo™)

ORIGINAL
(red)

(ye1/n2s) siowm eupon ‘sewoydwA| auebpowm jusjeamby

(reasady)
twWeIsAs 1eINISEAOIPIeD ‘|818[RYS0ISNYY

AR10G080OL

{onma 1y wioq ‘sosea g) ebewep VNQ

14vya

AANIY Sfushijiouin] poeliodsy

$133})3 [wiuewdojeAsg
pue ennanposdey peuodey

€-0Z-16 'ON SV2
INTWILHJVYN

6-r 3tavy

sKesseoyy A irisheingy




RIGINAL ®

O.

(red)

(vea/1q) yusopneyag
+(1e3/110) sopspeys Hyimoig
(soswd ) (res/p30) |e1ojanyog
$109))3 |eleuOoN
(snw/p20) igop 18104 "Aj31%010)104
(1ea/1) wiosAs
aneydwA) pue poojq ‘ANaoloey
«(121/110) wgysAs meydwA| pus pooig
(182/110) Anomorore ‘yieap jej04
$13081)3 jenewdooneg
peusodas euopy
519843 eananpoudoy

AR100805

Apmis awses w posmang,

(Axuszppo) sisAjene Mmodualinihy
(e2/1q1) sisAjene Mmouaio)Ay

sAusseoiy Aonhumpy

14vHa

MDY Sjiebiioum | periodsy

S109))7 (eitisliidojoneg
pue sananposdey peuoday

1-Z6-GEVL "ON SV)
aviai

01-1r 31ave



A LD

“(red)

ORIGINAL

{(Mui/y10) jeiojanyoq ‘sapspeys QIMmoIn
(Axui/110) jusojneyeg

| $109)33 (210000
(vas/110) weisAs _a.__o_:oa:ao.:u:e pue sunwuy
{Mu/110) uopuoqy
(Mwyps0) Ayjenous uopeyueidwy-1soyg

sj108))3 |nwewdojoneg
(Aw/p0) sseprosip ejaA2 jennsusy

$)28)33 eapanpoidey

AR100806

14vya

KifAnov Jwebiiouin] paiiodoy

S198j3 jeiourdojonsg sAesswoig Adjualieinpy
pue anpanposdey peuodey ,

9-6T-Z49C1 "ON SVI ’
8¥TL1-00d

L-r J1ava



M t ©C QO

ORIGINAL

TABLE J=-12
ABLE S (red)

TENATIVELY IDENTIFIED COMPOUNDS

FOR WHICH THE REGISTRY OF TOXIC EFFECTS OF

CHEMICAL SUBSTANCES (RTECS) LISTING PRQVIDES EVIDENCE OF TOXIC

CAS No.

203-84-5
185-19-7
2541-88-7
112-53-8
57-11-4
55556-88~2
79-34-5
127-18-4
79-00-5
10061-02-6
57-10-3
1821-70-8
84-74-2
58~72~-0

188-18-7
2841-68-7
80-289-7
59-02-9

112-80-1
55556-88-2
108-67-8
79-34-5
127-18-4
79-00-5
100-52-7
10061-02-8
2381-21~7
82-05-3
191-24-2
195-19-7
84-74-2

{

_ BIOLOGICAL EFFECTS IN EXPERIMENTAL TEST SYSTEMS

Compaound

Tumaorigenicity

4H-Cyclopenta (d,e,f) phenanthrene
Benzo(c)phenanthrene
Benz{a)anthracene, 7-methyl-
Dadecyi alcohol

Stearic acid

Piperazine, 2,5-dimethyi—-1,4-dinitroso
Ethane, 1,1,2,2-tetrachioro-
Ethylene, tetrachioro-

Ethane, 1,1,2-trichloro-

Propene, 1,3-dichloro-

Palmitic acid

Pentadecane, 2,6,10,14-tetramethyi-
Phthalic acid, dibutyl ester
Ethylene, triphenyl-

Mutagenicity

Benzo(c)phenanthrene

Benz(a)anthracene, 7-methyl-

Ethane, 1,1-oxybis~-

2H-1-benzopyran-6-ol, 3,4-dihydro-2,5,7,8~tetramethyi-
2-(4,8,12-trimethyitridecyl)-,(2R-{2R*(4R*,8R*)))-

9-octadecencic acid

Piperazine, 2,5-dimethyi~1,4-dinitroso

Mesitylene

Ethane, 1,1,2,2-tetrachloro-

Ethyiene, tetrachloro-

Ethane, 1,1,2-trichioro-

Benzaidehyde

Propene, 1,3-dichloro-

Pyrene, 1-methyi-

7H=-Benz(d,e) anthracen~7-one

Benzo (g,h,i) perylene

Benzo(c) phenanthrane

Phthalic acid, dibuty!l aster

AR 100807
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TABLE J-12 - {red)
TENATIVELY IDENTIFIED COMPOUNDS

FOR WHICH THE REGISTRY OF TOXIC EFFECTS OF
CHEMICAL SUBSTANCES (RTECS) LISTING PROVIDES EVIDENCE OF TOXIC
BIOLOGICAL EFFECTS IN EXPERIMENTAL TEST SYSTEMS

PAGE TWO
CAS No. Compound
Carcinogenicity

205-82-3 Benzo(j)fiuoranthene
205-88-2 Benz(e)acephenan thrylene
45439-40-0 Vinylarsonic acid, beta-chioro-
78-34-5 Ethane, 1,1,2,2-tetrachioro-
79-00-5 Ethane, 1,1,2-trichioro=

Reproductive Effects
88-72-0 Ethylene, triphenyl-
127-18-4 Ethyiene, tetrachloro-
58-02~8 2H-1-benzopyran-6~-ol, 3,4-dihydro-2,5,7,8-tetramethyi-

2-(4,8,12-trimethyitridecyl)=,(2R-(2R*(4R*, 8R*)))-

131-18-0 Phthsalic acid, diphenyl ester
84-74-2 . Phthalic acid, dibutyl ester
84-69-5 Phthalic acid, disobutyl ester

AR100808
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APPENDIX K

GROUNDWATER EXTRACTION AND TREATMENT

K1 roundwater Extraction and Treatment

Data gathered during the Remedial Investigation at the Miilcreek Site indicate that
on and offsite contamination of groundwater has occurred. Control of this
contaminated groundwater may be accomplished by pumping the water to the
suriace and treating the recovered liquids for release or reinjection. Groundwater
extraction and treatment will achieve the following objectives:

¢ Control of flow or influences of plume flow.

e Prevant further contaminant migration off site. (Ses Figure K-1 for

current plume.)

* Control of toxic groundwater contaminants using treatment system

specific to the quality desired. —

. Prot'ection of nearby surface waters by retarding the rate at which
groundwater recharges Marshall’'s Run.

A series of extraction and injection wells can be used to lift groundwater to the
surface, where it can bs treated using physical, chemical, or biological methods.
Treated effluent may either be released to an offsite POTW for further treatment,

reieased to Marshall’s Run, or injected into the aquifer from which it was pumped.

Cea.eful monitoring of pumped groundwater is necessary to assure that the plume is
g.wracted to the surface in an effective manner. In particular, the impact of
reinjection must be determined early to make certain that the plume is not
diverted away from the recovery wells. The groundwater collection and treatment

system designed for Millecreek will be described in detail in the following sections.

ARI00812
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K2 Groundwater Recovery System (red)

Kz2.1 General
The groundwater extraction system was designed to recover the contaminated
groundwater from the sand, silt, and gravel aquifer beneath the Millcreek Site.

Aquifer characteristics were reported in the Rl Report prepared by NUS
Corporation.

The groundwater extraction system was designed with the assistance of
BESTWELLS, a computer optimization model designed by In-Sity, Inc. The model
determines the optimum number and location of wells to achieve a targeted
drawdown. Injection wells purge the low-flow velocity regions between wells so

that stagnant contamination could be removed.

BESTWELLS is 2 steady-state, analytical model with the foilowing buiit-in

assumptions:

¢ The aquifer is of uniform thickness.

. Th.e aquifer is infinite in extent.

¢ The properties of the aquifer are homogeneous and constant.

. ’All wells ars fully screened and 100 percent efficient.

e The pumping rate of the well remains constant during the lifetime of the
project; i.e., the pumping rate of the well represents the average pumping
rate for the given pumping period.

e The groundwater head is constant at the boundary of the project area.

AR1008 !y
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Since site conditions at Millcreek can be characterized by the model assumption,
BESTWELLS is a useful tool in estimating the location and production rate of the

proposed groundwater extraction system.
K2.2 System Operation

The groundwater extraction system was designed based on the following input data

obtained during the Remedial Investigation:

¢ Well diameter - 4 inches

* Maximum available drawdown ~ 15 feet

¢ Pumping duration - 6§ months

e Aquifer type - unconfined

s Existing water table elevation - 708,1 feet above MSL
e Hydraulic conductivity - 17.8 gpd/ft2

s Specific yield - 0.15

* Target drawdown - 15 feet

s Physical boundarv of well field - see Figure K-1
¢ location of contaminated plume - see Figure K-1
* Thickness of contaminated plume - 15 feet

. Plﬁme vorllee - 17 X 1705 cubic feet. 7

The purpose of applying BESTWELLS is to determine the optimum number and
location of wells to recover the contaminant plume. In other words, the model is
used to design a well field to lower the water table 15 feet below current
elevation.. Twelve existing wells were used in the well field design to lower
construction costs. Additionally, the sand, silt, and gravel media in the agquifer
must be flushed at least once during the pumping period.

K23 Model Qutput

The model indicates that using 12 existing and 6 new wells, at an associated
pumping rate of 500 gpm, will lower the water table by 12 feet (see Figure K-2).

AR 100815
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However, to acli1‘i‘e"ve complete reco;/ery 51‘ groundwater contaminants, five
recharge wells were added. These wells are located where the drawdown gradient
was relatively flat. The injection rate for each recharge well is designed at
30 gpm. This injection rate is based on the average pumping rate of the 18
extraction wells. The total pumping rate of 18 extraction wells and five recharge
wells is 585 gpm. Approximately 150 gpm will be treated and injected into the’
aquifer. The net discharge rate will be 435 gpm or 1 cfs.

The drawdown contours from the combined pumping and recharge system indicated
the average drawdown is approximately identical to the 18 extraction well system
(see Figure K-3). However, the stagnant areas between the extraction wells are
significantly reduced by the mixing that is obtained through injection. Based on
the production rate of 585 gpm obtained by the pumping and recharge system, the
amount of water pumped during the 6-month period is 2.0 x 10~7 #3, or 12 pore

volumes.

During design of the groundwater recovery system, consideration was given to the
Yocder Wells, located about 2,000 feet south of the site. The drawdown contours
indicate that the cone of depression may extend to the Yoder Wells. The maximum
_ihduced drawdown is approximately 1 foot, attained at the end of the 6-month
pumping pe'riod. This effect will be reduced by the natural recbvery that occurs
when pumping operations at the site cease. During normal rainfall times, the
induced drawdown is not expected to have an effect on the Yoder Wells’ capacity.
However, there is a possibility that during dry conditions there ma\) be some

gffect.

K3 Water Treatment

K.3.1 General

Retaining groundwater collection as a control technclogy leads automatically to
considering appropriate methods of treatment and disposal. Because groundwater
at the Millcreek Site contains volatile and nonvolatile orgér\ici and certain metals,

AR100
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saveral different unit processes may have to be combined to effectively treat the
watar. Three basic categories of treatment for potential application are

biological, chemical, and physical.

Based upon review of the available treatment alternatives in Section 11;0, and upon
consideration of the groundwater characteristics at the Milicreek Site, the most
effective treatment sequence would include a process to reduce dissolved metals
concentration (e.g., precipitation); a process to reduce volatile organics loadings
(e.g., air stripping); and a process to reduce nonvolatile nrganics loadings (e.g.,
carbon absorption or bioclogical treatment). Other treatment components (e.g.,
filtration, equalization, flocculation/sedimentation) may be required to achieve
differing levels of effluent quality, but the basic components will be common to

most treatment alternatives.

At _most sites, treatment can be accomplished either on site, in specially
constructed facilities tailored to specific site requirements, or off site, in an
existing Publicly Owned Treatment Works (POTW). Even when offsite treatment is
selected, a need for some degree of onsite pretreatment usually exists prior to

release to the POTW.
K3.2 System Design

The groundwater at the Millcreek Site must be treated for removal of volatile
organics, dissolved metals, and nonvolatile organics. To ensure a thorough purging
of Iow-flbw veiocity regions between existing wells, 6 additional wells will be
installed to pump water to the surface, and 5 injection wells will be stratagically

located to inject treated water.

The use of injection wells ensures that the stagnant areas of he contaminated
plume can be moved into positions where the groundwater can be lifted to the
surface for treatment. The groundwater pumping and treatment system is based on
pumping 585 gpm, treating this entire flow, injecting 150 gpm via the 5 injection
wells, and releasing 435 gpm to Marshall’'s Run. During discussions with local

s AR1008IS
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engineers regarding the capacity of Millcreek Township’s sanitary server system,
NUS learned that the proposed 400-450 gpm flow cannot be discharged to any
nearby server. This 576,000 to 648,000 gpd flow rate is greater than the total
systemn capacity that the Millcreek Township serves. The nearest servers with
sufficient total capacity are more than 2 miles away, in the city of Eria. Even
here, eaxisting server flows Ileave insufficient room for the Millcreek Sita's
discharge flows. The option to pretreat groundwaters for additional treatment off
site in the POTW is not applicable.

The major contaminants identified in groundwater samplies were volatile organics,
especially 1,2-dichloroethene, and two dissolved metals, iron, and mangansse. The
relative absence of dissolved toxic metals indicates that they_remain in subsurface
soils and are not currently migrating into the groundwater. Low levels of other
organics, such as phthalates and isophorone, were reported for single monitoring
wells only, The groundwater treatment will be used to control of volatile organics.
Iron and manganese, even though nontoxic and found at appreciable levels in
background samples, will have to be reduced in concentrations before the
groundwater can be released or injected into the aquifer. Their presencs also

would have adverse effects on the treatment components used to remove organics.

The sequence of treatment technologies to he used to remediate the Millcreek Site

groundwater is as follows:

s Equalization to eliminate surges in raw groundwater guality,

¢ Precipitation of dissolved iron and manganese using lime or sodium

hydroxide at a pH between 8.0 and 10.b.

s Flocculation/sedimentation of suspended matte: in a sedimentation basin

or tank. Polymer additions may be used to enhance settling.

¢ Air stripping of volatile organics, using pack-tower air strippers and

counter-current flow. AR 100820
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e Adsorption of trace metals, residual volatile organics, and other organics,

using granuiar activated carbon columns.

e Separating the treated effluents into two discharge flows -- 150 gpm to
aquifer recharge via 5 injection wells, and 435 gpm -- to direct discharge
via Marshall’'s Run.

Variations on the basic treatment sequence proposed above ars possible. For
example, filtration could be substituted ‘or the flocculation/sedimentation step
prior to air stripping. Biological treatment processes could be considersd instead
of air stripping for removal of organics. Howsever, in this latter case, air stripping
has definite advantages over the three retained biological. treatment processes
(activated sludge, trickling filters, and rotating biological contactors). The
biological processes are all more effective in controlling a wide range of organic
contaminants, but the Millcreek Site groundwaters contain volatiles only. For this
reason, air stripping, which only treat volatiles, is the more efficient unit procass

for organics control.

A simplified groundwater treatment system for use at Millcreek Site consists of an
dxidation/vptatilization 7basin, wherein dissolyed iron and manganese may be
oxidized by brisk mechanical agitation or air sparging. At the same time, volatile
organic corﬁpounds will be driven off to the atmosphere. By using theorstical
oxygen consumption rates, with disscoived oxygen in water as the primary oxidant,
and theoretical half-life data for volatile organics under mixing conditions, it is
pcssible ,.to size the oxidation/volatilization with reasonable retention and mixing
times. Aerated groundwaters would overflow to another onsite basin designed to
provide enough retention time to settle out the fer_ric and manganic oxide flocs.
Final effluents to Marshall's Run would still contain measurable, but safe,
concentrations of the groundwater contaminants

This treatment sequence requires no chemical addition and less complicated
treatment components than the air strippers and carbon adsorption systems
proposed earlier. Similar systems are widely used to aerate and oxidize ferrous and
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manganous compounds found in coal mine drainage. However, these latter systems
usually include chemical addition to neutralize acids in the mine drainage, thus
greatly accslerating the rate at which dissolved iron and manganese will

precipitate.

Even though the simplified treatment approach appears to have advantages, there
are a number of reasons why it should not be considered as an acceptable remedial
alternative.  First, and most serious, there is no provision' for controlling the
quantity of volatile organics that will be transferred from groundwater to the
ambient atmosphere not only on site, but also in the residential areas immediately
adjacent to the site in the prevailing downwind direction. On an average basis, the
3,540 to 4,715 ug/t of one volatile compound -- 1,2-dichioroethene -~ represents a
potential release of 26.4 to 35.1 gounds per day. The remaining volatile organics
will contribute smaller shares to an average total volatile release rate of 28.3 to
36.0 pounds per day. Moreover, depending on which groundwater wells are being
pumped at any given time, a potential maximum release of up to 216 pounds per
day is possible. The prox_imity‘ of residential housing to these releases ensures an
immediate negative}??’éspohse to this practice, even though groundwater effluents
would be of acceptable quality.

The amounts of iron and manganese to be treated ars low enough that the
projectad conversion to ferric and manganic oxides is supportable, especially since
mechanical aeration or air sparging will replace the dissoived oxygen consumed
during this reaction. Reaction rates will vary with season, but the need for long
control times ‘o volatilize high concentrations of 1,2-dichloroethens, estimated to

_ S
b6{3 hours and 20 minutes, should permit oxidation of metals to proceed to

completion. However, this long mixing time for a large volume of groundwater will
require heavy-duty mechanical mixers or aerators, with an accompanying high
energy cost. To allow at least 3 hours, 20 minutes of contact time, the basin
volume has to be at least 124,000 gallons. This entire volume must be continuousiy
agitated to provide adequate oxidation and volatilization. Much of the money
saved in eliminating air-stripping and chemical addition will have to be spent in

operating and maintaining the aeration system, typically a high maintenance item.

K-11 AR‘00822



A HCT
ORIGINAL
‘ ..(-re.d) DRAFT

For the above reasons, the simplified system will not be included in the list of
remedial alternatives under consideration. The uncontrolied release of volatiles to
the atmosphere, while remediating the groundwatefwill have adverse impacts on
the atmosphergand create unfavorable public reaction to EPA’'s efforts. The
treatment system illustrated in Figure K-4 addresses this problem by controlling
volatile emissions by means of a confined air stripper with an activated carbon trap

on the exhaust line.

The groundwatar treatment system will be designated to accommodate a flow rate
of 620 gpm. This allows for some excess capacity to account for minor variations
in expected pumping rates, and to permit treatment of the existing pond waters
and drainage from sludges and sediments in the same treatment plant. When these
waters are brought into the system during the early days of remediation activities,
other pumping rates may have to be adjusted to keep from grossly "exceeding
treatment plant capacity. To prevent overioading, Marshall’s Run effluent reieass
rates from the treatment plant should not exceed about 1 cfs (450 gpm). Since the
5 injection wells will each handle 30 gpm, 150 gpm of treatment plant effluent can
be injected and 450 gpm discharged, giving a maximum total flow through
treatment of 600 gpm. Refer to Figure K-4 for a diagram of the groundwater

treatment system, and to Appendix M for details on costs.

Treatment duration is difficult to estimate at this time. Dewatering model studies
indicate that groundwater volumes pumped over a 6-month period will provide
sufficient flushing to replace the original plume volume 10 to 12 times. However,
because of model limitations, costs are based on a more conservative pumping

duration of 24 months.
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APPENDIX L

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
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