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APPENDIX K.1 -
ENVIRONMENTAL SAMPLE DESCRIBTIONS
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RAMAPO LANDFILL RI/FS - SAMPLE DATA

" Sample ID | Sample Type Desctiption Date Sampled | Grid Location | Reason for Location "
I
1 SPS-1 Vaste Moist clay, with sand, 10/16/89 N-5496 Location of high HNu.
silt, and gravel, slight E-5134 readings during soil gas
organic odor (0-3") survey. Composite
SPS-2 Vaste Moist clay, with sand, 10/16/89 N-4452 Location of high HNu |
silt, and gravel, slight E-4850 readings during soil gas
sulfer odor (0-18") ' SULVeY. (Composite
SPS-3 Vaste Wet silty clay with sand 10/15/89 N-3279 Low area with surface flow
and gravel, gray (4-8") E-4261 to Torne Brook. Composite -
SPS-4 Vaste Saturated silty soil, brown | 10/15/89 N-3898 High HNu rehdings dﬁring
to black, some organics, E-4390 soil gas survey. 0il odor"
0oil sheen (0-4") ‘ noticed ‘during survey. Composfte
SPS-5 Vaste Hardened blue, rust, and 10/16/89 N-5629 Paint like waste. exposed on;
brown paint sludge over E-4851 surface. ﬁ
soil (0-8") slight paint i
odor - i
SPS5-6 Surface soil | Moist silt, sand, and 10/27/89 N-4710 Composite of several
gravel, brown (0-8") E-4530 locations around weigh
: . station to assess health
risk to employees.
SPS-7 Surface soil | Moist silt, sand, and 10/17/89 N-2810 Composite of several
gravel, brown (0-8") E-4200 locations around leachate
treatment facility to
assess health risk to
employees/tresspassers.
SPS-8 Surface soil | Moist silty clay with sand 10/17/89 N-4565 Composite of several
and gravel, some organics E-5940 locations at pistol range
(0-8") to assess health risk to
users.
SPS-9 Surface soil | Moist dark brown silty clay | 10/17/89 N-4090 Background soil sample.
L vith sand and gravel (0-8") E-5325 Composite '
€¢ST 100 Wvy



Sample ID | Sample Type Description Date Sampled | Grid Location | Reason for Location
SPS-10 ‘Surface soil | Saturated silty clay with 10/17/89 N-4835 Composite of several
sand, brown (0-8") E-6065 locations around bailer
building to assess health
risk to employees and
) visitors.
SW-LS-1 Leachate Slightly turbid waﬁer; '10/23/89 N-4604 Large volume leachate
seep slight odor ‘ E-4559 stream draining large area.
SW-LS-2 Leachate Turbid to highly turbid 10/23/89 N-5179 Large volume leachate
seep vater, moderate odor ‘ E-4816 outbreak.
SW-1 Surface Slightly turbid water, 10/25/89 N-2915 Ramapo River at location of
vater. slight odor E-3810 treated leachate outfall.
SvV-2 Surface Clear vater 10/26/89 N-5925 Background surface water
vater E-5860 sample (Torne Brook).
SVW-3 Surface Clear wvater 10/26/89 N-3400 Torne Brook at leachate
vater ‘ E-4150 system storm overflow
SW-4 Surface Slightly tutbid water 10/26/89 N-2175 Confluence of two small
' vater E-4065 streams draining southern
property line area.
§S-1 Stream Sandy stream sediments, tan 10/25/89 N-2915 Taken in conjunction with
sediment E-3810 SW-1. Composite
§8-2 Stream Lt. brovn fine gravel, and 10/26/89 N-5925 Taken in conjunction with
sediment fine sand E-5860 SW-2. Composite
§5-3 Stream Brown, fine sand and gravel 10/26/89 N-3400 Taken in conjunction with
' sediment ' E-4150 SV-3.  Composite
§S5-4 Stream Brown, fine sand and gravel 10/26/89 N-2175 Taken in conjunction with
sediment E-4065 SW-4. Composite
MW-1-SB Subsurface Silty sand, some gravel and | 11/15/89 N-5020 Unsaturated soil above
(11-13') soil clay, dense, brown E-4530 wvater table at well cluster
‘ 1. Composite
MSW-2-SB Subsurface Silty sand, some gravel, 12/17/89 N-5510 Unsaturated soil above
(7-9') soil trace clay, brown, very E-4975 vater table at well cluster

dense :

2. Composite

yzsl 100 “Va.
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" Sample ID | Sample Type Description Date Sampled | Grid Location | Reason for Lécation
MW-3-SB Subsurface Sand, some silt; and 11/16/89 N-4315 Unsaturated soil above
(6-10"') soil gravel, trace clay, medium E-4177 wvater table at well pair 3.

dense, grey to brown Composite- ‘
MV-4-SB Subsurface Silty sand, some gravel, 11/50/89 N-5772 Unsaturated soil above
(1-4') soil trace clay, red brown, E-5570 vater table at well cluster
medium dense 4. Composite
MV-5-SB Subsurface Silty sand with some to 12/5/89 N-4118 Unsaturated soil above
(4-6') soil trace gravel, trace clay, E-5787 vater table at well cluster
brown, medium dense 5. Composite
MV-7-SB Subsurface Sand and gravel, trace 10/16/89 N-2716 Unsaturated soil above
(4-8') soil silt, brown, loose E-4195 vater table at well cluster
: 7. Composite
‘MW-8-SB Subsurface Sandy gravel, some silt, 11/7/89 N-3522 Unsaturated soil above
(8-12"') soil trace clay, dense, grey ' E-4142 vater table at well cluster
8. Composite:
GW-1-0S Groundwater Clear, turning turbid as .1/25/90 N-5009 Shallow GW
volume drawn increases. No E-4523 monitoring/spacial
Odor. distribution,
GV-1-1 Groundwvater Clear, turning light brown 1/25/90 N-5020 Intermediate groundwater
as volume drawn increases. |- E-4535 monitoring/spacial
No Odor distribution.
GV-1-R Groundwater Clear, turning light brown 1/25/90 N-5016 Bedrock groundwater
' as volume drawn increases. E-4530 monitoring/spacial
No Odor distribution.
GW-2-08 Groundwater Very slightly turbid. No 1/24/90 N-5521 Shallow groundwater
' Odor E-4980 monitoring/downgradient of |
high soil gas readings.
GVW-2-1 Groundwater | Clear, No Odor 1/26/90- N-5509 ‘Intermediate groundwater
1/27/90 E-4978 monitoring/downgradient of
' high soil gas readings.
GW-2-R Groundwater Clear; No Odor 1/24/90 N-5507 Bedrock:groundwater
E-4969 monitoring.
0 Wyd
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Sample ID | Sample Type Description Date Sampled | Grid Location | Reason for Location
GV-3-1/08 | Groundwater Clear, No Odor 1/26/90 N-4310 Shallow groundwater
E-4176 monitoring/intersection of
tvo major linear trends
identified in fracture

' trace analysis.

GW-3-R Groundwater Clear, No Odor 1/26/90 N-4321 Bedrock grohndvater .

' E-4177 monitoring/intersection of
two major linear trends
identified in fracture
tract analysis.

GW-4-0S Groundwater | Clear to turbid, light 1/25/90 N-5785 Shallow groundwater .
brown sediment. No Odor E-5555 monitoring/high conc. of

' BTX and high specific
, conductivity from previous
v studies.

GW-4-1 Groundwater Clear with increasing 1/25/90 N-5772 Intermediate groundwater :
turbidity as volume drawn E-5566 monitoring/high conc. of
increased. No Odor : BTX and high specific

' conductivity from previous
studies. : .

GW-4-R Groundvater Clear turning slightly 1/25/90 N-5766 Bedrock groundwater
turbid with light brown E-5572 monitoring/high conc. of
sediment. No Odor BTX and high specific

conductivity from previous
studies. '

GV-5-0S Groundwater Clear, No Odor 1/27/90 N-4124 Shallov'gfodndwater

: _ E-5795 ‘monitoring/background.

“ GW-5-1 Groundvater | Clear, No Odor 1/27/90 N-4109 Intermediate groundwater
‘ ‘ E-5781 . monitoring/background.
GW-5-R Groundwater Clear, No Odor 1/27/90 N-4118 Bedrock groundwater

‘ E-5787 monitoring/background.

GW-7-0S Groundwater Clear (VOA & Metals) turbid 1/25/90 N-2726 AShallow groundﬁater
for all other parameters. E-4195 monitoring near leachate
No Odor treatment pond.
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Sample ID | Sample Type Description Date Sampled | Grid Location | Reason for Location
GV-7-1 Groundwater Clear, No Odor 1/25/90 N-2706 .Intermediate groundwater
E-4194 monitoring near leachate
treatment pond.
GW-7-R Groundwater Clear, No Odor 1/25/90 N-2716 Bedrock groundwater
: ' E-4197 monitoring near leachate
treatment pond.
GV-8-0S Groundwvater ,'Turbid wvith sediment and 1/26/90 N-3506 Shéllow groundwater
floaters. No Odor E-4150 monitoring/elevated mercury
. and BTX from previous
studies.
GW-8-1 Groundwater Clear turning slightly 1/26/90 N-3539 Intermediate groundwater
_ turbid as volume drawn . E-4135 monitoring/elevated mercury
increases. Slight odor. and BTX from previous
studies.
GV-8-R Groundvatér Clear, No Odor 1/26/90 N-3526 Bedrock groundwater
E-4146 monitoring/elevated mercury
and BTX from previous
studies. ‘
RB-1 ‘QA/QC Rinse Blank 10/15/89 - Vash from mixing,bowl after
decon. (SPS-3)
RB-2 QA/QC Rinse Blank 10/25/89 - vash from sampling
10/25/89 equipment used for stream
sediment sampling (SS-1).
RB-2 QA/QC Rinse Blank 11/7/89 .- Wash after decon of
11/7/89 = ' sampling equipment used for
MV-8-SB. ‘ ~
“ RL-RB-GV | QA/QC Rinse Blank 1/26/90 - vash after decon of
‘ sampling equipment used for
groundvater sampling.
SPS-3 QA/QC Matrix Spike 10/15/89 N-3279 QA/QC " '
MS /MSD Matrix Spike Duplicate E-4261
MV-4-SB QA/QC Matrix Spike 11/30/89 N-5772 QA/QC
MS /MSD Matrix Spike Duplicate E-5570 .
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Sample ID | Sample Type Description Date Sampled Grid Location | Reason for Location “
GV-8-0S QA/QC Matrix Spike 1/26/90 N-3506 QA/QC
MS /MSD Matrix Spike Duplicate E-4150
GV-7-R | Qa/qC Matrix Spike 1/25/90 N-2716 QA/QC
MS /MSD . | Matrix Spike Duplicate E-4197 ‘
Drill-1 QA/QC : Clear White Vater 4 10/18/89 - Drill water from source
‘ ' ' hose of CME-75.
Drill-2 QA/QC Clear White wvater 11/28/89 -——- Drill water from source
: hose of GUSPECH.
Drill-3 QA/QC : : Clear White Water 12/5/89 - Drill water from source
~ hose of D-50.
TB-1 QA/QC Trip Blank 10/18/89 -——- Trip Blank for Drill-1. "
I TB-3 QA/QC Trip Blank 1/24/89 -—-- Trip Blank for Groundwater
Samples.. : :
SW-LS-TB3 | QA/QC . Trip Blank 10/23/89 - Trip Blank for Leachate
; 1 o Seep Samples.
TB-4 QA/QC Trip Blank 10/25/89 -—— Trip Blank for‘Su:face
. Vater Samples.
MV-TB-GW QA/QC Trip Blank 1/26/90 ——— Trip Blank for Groundwater
: Samples.
TB-2 QA/QC Trip Blank 1/25/90‘ -—- Trip Blank for Groundwater
c ! Samples.

gZST 100 WwW




APPENDIX K.2

ENVIRONMENTAL SAMPLE.DESCRIPTIOﬂS

PHASE II AND RE-SAMPLING FOR PHASE I
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RAMAPO LANDFILL RI/FS RE-SAMPLING OF PHASE I LOCATIONS

SAMPLE

SAMPLE TYPE - | DESCRIPTION DATE  |GRID | REASON FOR
ID : ’ "SAMPLED LOCATION | LOCATION -
GW-4-0S | groundwater | slightly turbid to 7-24-90 | N-5785 Re-sample for
turbid, no odor E-5555 Phase I -~ )
SPS-6 surface brown medium sand 7-24-90 | N-4710 Re-sample for
soil w/topsoil, no odor . E-4530 Phase I,
composite -
SW-1 surface clear w/Similér odor 7;20-90 N-2915 Re-sample for
water as leachate pond, E-3810 Phase I PCB/Pest
strong flow on River '
from outfall pipe
SW-2 surface -.--- --- --- See SW-5"
water
SW-3 surface clear w/slight sewer 7-20-90 |-N-3400 Re-sample for
' water odor, water had no E-4150 Phase semi’'s +
flow. Sampled pool PCB/Pest
at 6" deep at the :
leachate collector’s
overflow
SW-4 surface clear to slightly 7-20-90 | N-2175 Re-sample for
water turbid w/high organic E-4065 Phase I semi’s +
debris and floaters PCB/Pest
in sample
S§5-1 stream brown fine sand 7-20-90 | N-2915 0C + Re-sample
sediment w/fractured gravel ' E-3810 for Phase I
and some organic semi's + PCB/
debris Pest, composite
SS-2 stream “e-- --- --- see SS-5,
sediment _ composite
5§8-3 stream brown fine sand 7-20-90 N-3400 OC + Re-sample
sediment w/fractured gravel, E-4150 for Phase I
moderate sewage odor- semi’s + PCB/
Pest, composite
§S-4 stream brown fine sand 7-20-90 | N-2175 OC + Re-sample
sediment w/some gravel and E-4065 for Phase I

organic debris,
slight odor

semi’'s + PCB/
Pest, composite

RAM 001 1530
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RAMAPO LANDFILL RI/FS - PHASE II SAMPLE DATA

RAM 001

Sample ID Sample Type Description Date Grid Reason For
Sampled | Location | Location

GW-1-0S Groundwater very slightly 9-13-90 | N-5009 second round of
turbid to turbid, : E-4523 sampling
no odor

GW-1-1 Groundwater | clear, no odor 9-13-90 | N-5020 : - | second round of

‘ E-4535 sampling

GW-1-R Groundwater slightiy turbid, 9-13-90 | N-5016 second round of
no odor E-4530 sampling

GW-2-08 Groundwater slightly turbid 9-13-90 | N-5521 second round of
w/no odor (VOA + E-4980 sampling
metals), turning
turbid

GW-2-1 Groundwater clear, no odor 9-13-90- | N-5509 second round of

' E-4978 sampling

GW-2-R Groundwater clear, no odor 9-13-90 N-5507 second round of

' ' ‘ E-4969 sampling

GW-3-1/0S Groundwater clear for first 3 9-13-90 | N-4310 second round of

' bailers (VOA + E-4176 sampling
metals) turning
turbid as well
dried, no odor _

GW-3-R ‘Groundwater clear for, first 3 9-13-90 | N-4321 second round of
bailers (VOA + E-4177 sampling
metals), turning
turbid w/no odor

GW-4-0S Groundwater turbid, no odor 9-14-90 | N-5785 second round of

' E-5555 sampling
GW-4-1 Groundwater clear, no odor 9-14-90 | N-5772 second round of
E-5566 sampling
GW-4-R Groundwater clear, no odor 9-14-90 N-5766 seéond round of
' E-5572 sampling

GW-5-0S8 Groundwater clear (VOA + 9-15-90 | N-4124 second round of
metals) turning E-5795 sampling
highly turbid, no :
odor

GW-5-1 Groundwater - turbid, no odor 9-15-90 | N-4109 second round of
(VOA + metals) E-5781 sampling

1531




Sample ID Sample Type Description Date .- | Grid Reason For
’ Sampled. | Location | Location
GW-5-R Groundwater clear, no odor - 9-15-90 | N-4118 second round of
: E-5787 sampling
GW-6-0S Groundwater clear to very 9-15-90 | N-5670 shallow
- slightly turbid E-5851 groundwater
w/suspended mica monitoring
as muscovite outside leachate
particulate collection system
GW-6-1 Groundwater ' | clear, no odor '9.15-90 | N-5670 intermediate
' : E-5832 groundwater
' monitoring
outside leachate
‘ collection system
GW-6-R Groundwater clear, no odor 9-15-90 N-5688 bedrock
- E-5823 groundwater
monitoring
outside leachate
collection system
GW-7-08 Groundwater clear to highly 9-11-90 | N-2727 second round of
turbid, no odor E-4195 sampling
GW-7-1 Groundwater clear to slightly 9-11-90 { N-2707 ‘second round of
: turbid, H,S odor E-4195 sampling
(VOA + metals)
GW-7-R Groundwater clear, no odor 9-11-90 | N-2716 second round of
E-4198 sampling
GW-8-0S Groundwater clear turning 9-12-90 { N-3507 second round
turbid w/orange E-4151 sampling
globs of bottom '
settlings
material-no odor
GW-8-1 Matrix spike | slightly turbid 9-12-90 | N-3539 second round of
(MS/MSD) + | Matric spike | w/moderate odor, E-4135 sampling
(VOA FD) duplicate sample had a
Field foamy/effervescent
R duplicate appearance
(VOA only)
GW-8-R Groundwater slightly turbid 9-12-90 | N-3526 second- round
(VOA + metals), ' E-4146 sampling
turning turbid
w/no odor
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' RAMAPO LANDFILL RI/FS - PHASE II SAMPLE DATA

Sample ID

Sample Type

Describtion S

Date
Sampled

Grid
Location

Reason For
Location

GW-9-0s

Groundwater

clear, no odor,
- EPA Split-

9-14-90

N-3445
E-3925

shallow
groundwater
monitoring well
located offsite
between landfill
and PW-1

GW-9-1

Groundwater

clear, no odor,
- EPA Split-

9-14-90

N-3435
E-3922

" intermediate

groundwater
monitoring well
located offsite
between landfill
and PW-1

GW-9-R
(MS/MSD) +
(VOA FD)

Matrix spike
Matrix spike
duplicate,
Field
duplicate
(VOA only)

clear, no odor,
first bailer had
discoloration

- EPA Split -

9-14-90

N-3459
E-3931

bedrock
groundwater
monitoring well
located offsite
between landfill
and PW-1

GW-10-0S
split
sample
with ACCE

Groundwater

clear to slightly
turbid to clear,

no odor

9-12-90

N-2326
E-4102

shallow

~groundwater

monitoring well
located offsite
near southern
edge between
landfill and
Ramapo River

GW-10-R
split
sample
with ACCE

Groundwater

very slightly
turbid, no odor

9-14-90

N-2822
E-4019

bedrock
groundwater
monitoring well
located offsite
near southern
edge between
landfill and
Ramapo River

GDT-1

Tap water

clear, no odor

9-14-90

residential well

: GT-1

Surface soil

gravglly soil,
silty, dry, roots

8-2-90

see Fig.

southern edge of
property beyond
limits of fill

RAM

001 1533




" RAMAPO LANDFILL RI/FS - PHASE II SAMPLE DATA

no odor

Sample ID Sample Type Description Date Grid Reason For
Sampled | Location | Location
GT-2 Surface soil | black oganic-rich 8:2-90 see Fig. southern lobe
0-2" topsoil, silty, '
some fine sand,
dry
GT-3 Surface soil | silty topsoil, 8-2-90 see Fig. swale between -
0-2" some cobbles and northern and
gravel, dry, roots southern lobes
GT-4 Surface soil | silty topsoil 8-2-90 see Fig. | northern end of
0-2" w/some cobbles and property beyond
gravel, dry fill limics
GT-5 Surface soil | silty topsoil 8-2-90 see Fig. eastern edge past
0-2" w/some cobbles and Pistol Range
_gravel, dry
GT-6 Surface soil -silty topsoil 8-2-90 | see Fig. | northern lobe
0-2" w/gravel, roots )
SW-5 surface clear w/no odor, 7/20/90- upstream sample
water background sample : along Torne Brook
taken in area of
moderate flow
SW-6 surface clear, no odor, 7-20-90 along Torne Brook
water good flow
SWw-7 surface clear, no odor, 7-20-90 along Torne Brook
water good flow
SW-8 surface clear, no odor, 7-20-90 alohg Torne Brook
' water slow flow before split
§S-5 stream brown medium-fine 7-20-90 same location as
sediment sand w/some silt, SW-5, composite
gravel and - '
organics, slight
degradation
SS-6 stream _ brown medium-fine 7-20-90 same location as
sediment sand and gravel SW-6, composite
w/some silt, no
odor’
SS-7 stream brown gravel and 7-20-90 same location as
sediment sand w/trace silt, SW-7, composite

RAM 001 1534




RAMAPO LANDFILL RI/FS - PHASE II SAMPLE DATA

highly turbid
surface sheen

-
Samplé ID Sample Type. Description,A .Date Grid Reason For |
: ’ T - Sampled | Location | Location
SS-8 - stream brown medium fine 7-20-90 same location as
sediment gravel and sand, | ) ‘SW-8, composite
trace silt and
organics, slight
odor .
LEF-1 leachate brown/orange, 8-8-90 effluent from
' effluent - highly turbid leachate pond for
w/strong sulfide mass balance
odor study
LIN-1 leachate clear to slightly 8-8-90 influent to
influent orange, strong - leachate pond for
sulfide odor mass balance
. study
LPSS-1 | leachate black silt and 8-8-90 sediment within
pond very fine sand leachate pond
sediment w/brown decayed
B moss and algae,
slight odor
LS MW-10 surface soil | brown/orange 8-24-90 appeared to be a

leachate seep

| near MW-10

cggT 100 WV



APPENDIX L

SELECTED BORING LOGS FROM PREVIOUS INVESTIGATIONS
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S (R-1)
~_ Rinbrand Well Drilling . =~ =
. | : 14 Waldron Avenus, Glen Rock, N. J.

~ LOG OF WELL -

Log of Well for ££M4/€m12n¢~&% .WellNo. .00

Address ... ... e iadienns . :
Well located at 3{/7&% ./?«/A %ﬁffl County, State of ...

"~ Date Drilling Started .. . C?f”/ ’}“/?f}'é_.___.—Date Completed ...

" Total Depth to Bof .1l D £ Well OXE
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JUNE 11, 1986

MR. EUGENE OSTERTAG

TOWN OF RAMAPO HIGHWAY DEPT.
PIONEER AVE,

TALLMAN, N. Y. 10982

DEAR MR.. OSTERTAG: o

, AS PER OUR TELEPHONE CONVERSATION, ENCLOSED FIND THE
COPIES OF THE

TEST WELLS DRILLED AT THE LANDFILL SITE, PAMAPO , UEW
YORX. (PER YOUR REQUEST).

o . IF YOU HAVE ANY QUESTIONS, OR NEED MORE INFORMATION,
CONTACT ME AT THE ABOVE NUMBER. ' ' '

SINCERELY,

LJ/dd LYNN JOHNSON

"ENC.
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REWNDRICK. DRILLING, INC.

Test Borings & Diamond Drilling

\”S '\_‘ P 914 783.3150

e ‘ _ .. 10 Hawxhurst Road A
. .  Monroe, N.Y. 10950 _ Boring No_D# 4~ A
i , lO]ECT: f?a“'@’pé Lﬁ@ ':‘ ‘v Locadon of Boring:
LIENT: L. TJTnecxsicty . _
, : . __Date, start, __Finish_
EMARKS: — o
' Grournd Watcr Obecrvations -
- . A _ Dats Ezﬂ ' Dep% Cating at
Cecing Hammer Sempley Hammer vy, b6 A
Ju__ 35D be. We__/#0 Ibe. - /4
call in. Fall _30 ___in. ;
0.D. Spoon__3 ' 7 \
, round Elev. “ Driller:_o£%. ;&\_—_f C __Helper:
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l ;'gf g;s g BLOVS ON : .
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RENDRICK DRILLENG, INC - €i4 7833150

(\ g B | Test Bonngs & Diamond Dnll.ng '
I\',\ : . .
L ) 10 Hawxhurst Road S N
: . " * Monroe, N.Y. 10950 o Borlng °
' ROJECT: ?ﬂﬂ-fﬂ'ﬂv Lﬂ A ‘:'4—4— Locaton of Boring:
SLENT:__C T ACKLS 2V) 3 :
Date, start___ ' Finish
5 EMARKS: : .
) ; _ : .- Ground Water Obcesvations
_ ' Date - Time Depth Cacing at
Cecing Hammer .Sampler Hammer A ' .
"Wt lbs. Wre. Ibs.
Fall in. Fall S in.
‘ - o O.D. Spoon_ ‘
_round Elev. _ LD. Caiing Driller: _ Helper:
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‘ INORETRENCH ALEICAI CORP,
Gedss0 o RCCORD OF SOIL EXPLORATION bt 1dzer
RAMAPO SANITARY LANDFILL, RAZAFC, N.Y. '

e
.‘:Jdu‘css....__-_.-u. ) SAN
d Datum used is . .. GS .

d Surface thisboringis < — = -- -— . - . - - .
CLASSIFICATION camse [sumote| [ ot 20" o omsisoddi L, | vow e
v Te Us Corefut and Accursrs Tree Ne © e |2na6 ] 306 ] ™ Remors
el 13" Brewn coarse to f e sand _aud gravel] SS _ 1 porg Y78/2) o 12
1 _c_qbb("c& and boutdens ' .
15" | 23'| Brewn fing o med. sand, some gravel S8 Z 20 017 15 | 14 1;;"
1. lewbbtes - | _
So'| 400 Brown fine te coanse sand, some 1 38 3 ] 30 019 |20} 174 18"
| snavet, cobbtes - b _ Lo b oo
St 48" B cvarse to fine sand, seme | S8 4 40 f 21 | 32 )50/2 § 147
. ] araved . R R U U
] si] Brawn coanse sand and gravel R B
Uy (52! _Haad beduochk o]
1 | Grouted hote to 30°. Tustalled. N -
. o fwetl at 29 sand, scat, gaout | : N R B
| stawdpipe ok Lo L B P R S (N B
.
U DU IR SR SN DU A
| - B I D N U .

Surfacetoft.° used__22 f€casing. 10 £f. scicen.

gosT 100 Wi

‘ tevelis . ft. below Ground surfoce . . hes. after completion. Foreman Earl Hauge

: svelis L. __f1. below Ground surfuce . C2hrs, alter coanpletion,

#5

ny stoged by - . . Gedaeel ' . Buting No.
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ILORETRENCH AMERICAN CORP.

L/28/80

RA‘%AI’O \ANITARV LANUFILL, RAMAPO,

N.Y.

RECORD OF SOIL EXPLORATION

JubNo | ... .

- 47

01

j.llc;;s- - ——— e : ——— =
" Datum u;ud is__.' - _CQ TR - —— -
J Surface this boving (1 S, - - - i .-
FTH cuéihcmnou Sampie | Sempie o.w; 'j‘j o f°:f_§'°*' on Spoonfg, overy| 14 :'"
To Ue Careful ana Accurate Type | Nov oo |200 6] 20a6-]- ™ Parrrart.
@] 16" | Brown coanse to gine sand and_gravet | SS 1 1o 26 s | e |
) cdbb(’cs, 'wc-k éna_qnwuté . ‘ . ‘ )
120 50" 1 Brawn féne 2o mediwn sand, Sume J‘MH(' SS |2 20§17 1o )1e N1t
‘ 3 occasswua(’ cubb(’c N . 1 R R _
Cowt] 53" | Hand duitting, bednock | 88 |3 | so | [ |20 | s .
' e doss L A a0 0 a0 a2 ]
1 - - SO . B
. 1__/_._.__ ————— = - - - N N J——
I I I N e J 11
0 T e b i (R A R I
. T - T T TS N - _—- T -— [« =
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' e N
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. s after comnplietion, Foreman Ea’fl Ha“_qc_ . © -

lis _ — ft. below Ground surface. .. . .

dis .. - ft. bLelow Ground surface.

Bedrock

sened by

“hes, alter conptetion,
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- IAORETRENCH AMERICAN CORP,
Lo nEnse RECORD OF SOIL EXPLORATION
‘ o Acdiess. . RAUAPO_SANITARY LANDFILL, RAAPO, N.Y.
) G.S.

. )
Jub No P4l

K ved Dotumused is . . — - . - .- . - eee mem
" round Surfice this boring is - — - — - e _ .
DLFTH CLASSIFICATION sompie | Semoio| No of 30" Llows on Spoon| | i st ¥
: F-un; To 8o Cereful 400 Accurste ' Typ.o No * 1306 | 200 6| 300 6" " Ham
Gry. . y . »
ool & I Brewn coanse to §ine sand and gravel] ) L B
some cubb(’u_& ) _ . _
5’ 11° | Light_baown coatse to fone sand, L ) - i
s_ 1 Jr ik T I Ta pUHE SCHE _
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60 - 19 boutder | ss o b ossleenty e |
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. wer levelis —_ 11, below Ground surface . . _. s atter completion. Foteman .

coerdeedd s o0 __ 1t belowe Grouil surtece . _hry. gl completion,
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574780

ddiess — - -

. . GS
: v Datum used is . .

FAORETRENCH. ALAERICAI CORP..

§ _ RECORD OF SOIL EXPLORATION
RAMAIC SANTIARY LANDEILL, RAMAPO, N.Y.  _

Jub

No .....

I-4.01

Lk

, +d Surface this Loring is R
- wgemm—- - - -t v s w e e - '-—_—-qi--
neetn | CLASSIFICATION. Sampre | Sampte | N0 OF 307 blows o7 Sh00 T Rucovary| LM I
: T re | pe Careful and Accurars Type No® | . i F‘)nd 6] 3a 6 . Aarmar
oo 120 Bueen coanse to fine sand and. gravel] S8 ! 10 1 29 | so/n_;. .6 4. ..
bout ¢dens a_ud Cubl}(’(’_é . L - _ B "___ L1 ‘
1! 23" | Light brown fdne to med, sand, some | S8 4 20 17 | 31 37 18" | .
gravel, bowkdens and cobbles ) N R R N
'| 427 | Gray brown med to gine rand. Litete] S$S L 3.1 30 f 17 1 50/0. . k. 6" ]
| ] gnavel, trace 34lt, occardonal bould) . oo ko S -
|44t Hand daitting, bedrock 1. SS_f 4 pde b g6t 4 f 6T ]
- S —_— - 4-. - -1 R DU S SR
) I U 2
. — i bt It _ _ )
— ——— —— - - — - —— — — el —— — —— — ————————— o -
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' Surface to—_tt." used ——32 &L casing. 10 ft.

evelis __ _H. below Ground sutface. . . ..

evelis —— ._—_ ft. below Ground sutfoce

Bedek:
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Buring No.
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TACTLTIENCH AMIRICAN COkP,

ST S
s

ed by

1 below Goound sut face Jdus after conpletion,

MU Lelog Gl(umd mluc s abhter conapldetion,

utllu L’.

forviman

E.oring No

"g

Eaal Haugy

22780 - RLCORD OF SOIL EXPLORATION JuNo . 13v0
: hress R:\ I:\IO SANITARY LANDITLL, kMMl'U N v.
e - -
“' . S
datum used 1s - - .-
{ " Sutface this Lofing is .. - .
L. Pr:c_ CLASSIFICATION r.-mm; _é....pn.' l‘);‘-"h ':40-?' .ao-- ;_,-no—.v:-o.n_s-.f(: fe. overy lun::.u
. To tis Coreful and Accutate Tvype No.’ | . -?-nd 6" [er 6" "n. Ren:arks
Lol 230 ] cobbres in mediwn to fine sand and | SS [ 1 |10 50/1 ,
Fogravdt » - . L ) . , |
10 | Brown gray cearse to {ine sand some | SS 2 |20 1§62 6"
Cgtavel, cobbles
| 22 ] Cobbles, boutdens, targe gravet in S8 3 50 37 39 [ 50 | 18"
R B L
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|
Tustatted wellpoint at 42° ' e
i
. -
_ [
1 -
SR - - - N R I -
R . —- - e
¥
|
I _ 5
N - - e e - - T _— ] —
SRV e ] NS R R R N AN -
| i et
ol 2 . c— e — e - R D R IR S
J. SRS NN U N Y A A S
face 10— ... —1L" used . B8 4t casing. 10 ¢t scaeen - i



PRI
. ddress. RANATY SANTTARY LANDITLL
.ncd Datum used is 6S

" ound Surface this Ling is

OCPin CLASSIFICATION
ot T Be Corelu) aiut Accurate

om . Teo
T e
22 Cobbles and beutdens (n mediwm o

HLutfsce

- aone sand and graved
22} 2%

Broewn gray ceanse te jine sand and
some gravet, cobbles

Clustalled weltpoint at. 25 sand, seat
grout, st. pape 0K _

17 52 ¢
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ft. below Ground sutfoce
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Sampie
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Sampte
No.*

J
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RORa ki lCH ALAERICAN CORP,
~-BLCUKL UF SOIL LXPLORATION
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(ACRE L AIAERICAI CORD,
B RELORD UF SOIL EXFLOAATION JobNo 10T
e © RAMAPQ SANITARY. LANDFILL, RAMAPO, NV,

W Surface this boring is - . . -coe —e e e e -

JEPTH CLASSIFICATION Cample Sempie o Ino ol’hJO" Llows on'Spoon) Recovary
- - _ge Careful and Accurate Tvype No.* ~ sein . "
N 151 6* | 2na 6| 310 6" :
vrece | - 14" ] Beuldens and cobbles <u coanse te. .| -|- S R —
fine sand and gravel ' _ :
vl 16" Haad danillang, Ledrock, no samples
| Tustatled weldpodint at 15'.  Saud, .
seal, grout, standpipe 0K 1] I A
T N - -] - - ';; :
_ N A R S =
.
S S R S — ] e . O
o
——————————————— - - - — en—— — em— - ———— H
- — v
% - iry “
Suffaceto_____ " used—8 A% casing. 10 4. screen. >

o levelis . _ ____ft. ‘below Ground surface —. — . _ .hus. wfter completion. §_au_ ﬂf“gﬁ' -

Fuicinan - .
celis . _ __ft. below Ground surfuce . .. his. uftur cuapletion.
_stoppued by . . ég’_«fl_’(t_‘C_L’ - » Boring No. . "9

E
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1780

-ebTH

~el 15

17

To

s50. |

IAONLETEDIICH ALLLICALN CCRP.
A RECONRD OF SOIL EXPLORATION

. , _ St 1A
RAMAPQ SANTTARY LANDIETLL, RAMAPO, N.Y. R o
£ Jalum used is . R GS - - - —_— . -
I Sutface this bhoringis ... . ..o . —-. - - — .= e e e o e
CLASSIFICATION Cample Slmp.l. Osptn ,':?_:' 30":{0—*: o:-s-;f:n Aecovery| Lo ::.u
e Coreful angd Accurare . Type No. 131 6" | 2n0 6] 310 6~ n, VR"'""‘”
_ Cobbtes and boutdens in cvarse to_f S5 |1 10 1 45 ) R N S
géne sand and gravel _ i _ y
Gray coarse to mediwn sand some S8 2 20 31 42] 55 1§
Cgraved, cobbles _ .
Cobbles and boutdens and gravel n] 88 |3 50 24| 35) 40} 1§
coanse Sa}_ld'__ i o ) . N R N DU i
Hand dv(lLing, bedreck )ss 40§ 50/10 ] - -
CInstalted webtl at 407 L N T D )
_ g
e e ——————— e e —e oy i) - — — - —%
.
- - —— — —— e - - cow -— - —— o—— - - - - - -4 S —— e — SAre— - - o - -
v o __ o
=== s rme——— e/ T '—"°'—'_ - SegTe— - = 1 - '—"J'—‘ 3 -t
. o . - - - . 1_; -
sutface o .. _fU° used-.JiJ‘f.casing. 10 5t screen d
, , U
. At low Ground surface ... lus after completion, Forvinan Easl Hauye

..cl s __
elis __.
A

tupged by

-t below Ground sutfuce
Bedvrocek

Lhes after completon,

Roring No.
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1/7.80

M.‘MPO \ANITARV
G

Cadress. -
saed Datum vsed s

nid Sutface this Loring is . .

L\OAl]!UQLh ABiLRICAT CO

tatr)
wd.

R[fOltl) 0 SUIL LXiLu (ATION
LANDFILL

DLPTH
Lom To
d. T
Se e ’5 .
|2

©oad Surfsce to.

. \'_'.L‘I is .

! el is

B CLASSIFICATION Sample
. Be Caraful and Accurate TVD‘
Cubblc5 aud buu(dgds i coarse tu
fine sand aud ravel
ij coanse to medown \and somg g ravdl
Installed wellpednt at 26", sand,
seal, grout, s pope OK
[ ]
Y used - ’.S.Aﬁ't'_‘._casiug. 10 3¢, scaeen ‘

wiottopeed by

1t. below Ground susface .

ft. below Gruand surface

hrs after conmpletion.

his. aftee comnpletion.

Senpto

Oepnth
No.’ ’

J‘U’v NU

No of 30" b'owl on s;-oon

Foreman .
\
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PREEALS

__RAMAPO_LANDFILL, RANAPQ, N.Y.

Jdress — Y
‘ Dutum used is.._.-.___._q_s___..-.._-. e een

d Surface thisboring is cc cocee come- - - - -

LMORETRENCH ALALRIC/A COILP,
—— . RECORD OF SOIL EXPLORATION.

Jub No

I-4201

Surface 10

1" used—___" casing.

. .evelis _______ft. below Ground surface .. . .. .hrs. after completion,

relis o .

Laopped by.....

— ft. bLelow _Glol.md surface
_Bedrock

- Jhes, after counpletion.,

Foreman . L1l Hauge

Bu ill') No.

F11

OLPTH CLASSIFICATION campte | Sompte - .';)o ol30-'-86—".-;-00:.000'\‘9.‘0'." ot ::au
- To e Carefil and Accurste Tvee |- wNos || a1 & T?no o rs'e JU B Rk
",!.L_. 7' | Brewn coarse. te find saud and gravel - - - .-

I lecubbies_. ... .. - - *
12" | Boubden, . 1 1
1 19" ] Cebbtes and bouldens n . coanse to

) e sand and gravel (o R S U S ]
| 02 | Hand dnitling, bedrock | I U N NS B

L M samptes, no_wettpoiut S S U

N 3 N A N S

| S R A



RO C LN CH LU CARN COkp.,
RENY) i

o RELURD OF SOIL EXPLORATION JobNo AT
Cdress. . RAMAPQ-SANTTARY "LANDFILL, RANAPQ, N.Y. |

. GS

—L N s N 1 W . W
ISuﬂucclhist:ingis..._.:..--. e

et CLASSIFICATION - [

Datum used is _.

3

ol A [ kR toatarien: NN PR
. To Be Carelul and Accurate Tvee. “No! 15t 6 {?nd 6" [3;'0 6"y - . " Remark
el 21 Cebbles and_boutdens in coanse to ' _
pdne sand and gravel ' N N : . .
24 Haad dnitling, bedrock - ' ) - )
No samples |, RV R I O I
e | Tustatled welbpoint at 210 ] AU R
. .
4. - — — - -— - — - o4 - — - —
e P [ [N ST S FU SN N
T S it Cupuysy DU JUEVLIE DIV S R
| | , _ o Rt S SR R

—— —— e

! faceto—. . ___ft." used 13 ﬁf_"_casing. 10 £t screen
lis

: . oo betow Ground surface . hes afver (.mnph:liuﬂ'.
. 1 - . below Ground susf.ace

sied by Bedreck

]
|

'

|
|
[]
[]
|
|
i

gLgT 100 W¥d
]

Foreman . Eaut Hauge
hrs, ofter completion,

] Buriiny No. "l1A



TAVORETLOIVUD uaanas e CONRP.

RECOKD OF SOIL EXPLCRATION jto e

_RAMAPO SANITARY  LANUFTLL, RASAIO, NV, . ..

L ddiess oo — S . e e e
. Datum used is — . .("S...-_ e e et e e e - e e i

dSurfacc. this boring is-_._-. T e e e m m e e —— e

sl 8d

EPTH CLASSIFICATION - R E T P No. of 30-' pldwt-o_ﬂ $p00n oL overy| tOM :'lou
T v Be Caralut ang Accursre: _ Tyee Net 16" |2na 6" a6} '™ Renierk
o] 17" [Llarge boutdens_and cobbfes inconnse ] _ 1. | ) SR RO NSRS N

Cte gine sand_and graved 4 ) ) -
v ' 220 | Haad daibling, . bedrock, no samples ' R N ..
Tnstatled wetlpoint at 20°, sand seal 0 ISR USRS S AR AR IR

Ao 1 _great, standpipe OK . _ RN R R I I . .

et e e - e - R SR e — --_-g
=

_J T | N ) T e
e e e e st e e e e e— e s = fe——4 O --

)

| -

- — (8] —
N
©

ft." used ’_z_lﬁ.ﬁ:using. 10 £t. screen

Surface to__ .
—tt. below Ground surface . _. _hes. after completion. Forernan . . Eant Hauge _

. avel is

. selis . ..~ ft. below Ground surface. Jhres. alter complition,

stopped by . — .. b“'d.‘”‘d_:

b

- Buring No. '!'?



FAO VLD CH ARETIC AT CORP,

2, 1', a0
fress. .. ..

i GS

5_;n!um used S . . DT Lo

Surface this boringis_ . _ e e e

ALCORD OF SOIL-EXFLORATION
_ . RAMAPO' SANITARY LANDFILL, RAMAPO, N.V..

Jub No 1-4201

_ _P_T: — CLASSIFICATION Cample- | Semple Depth :‘:: J_O:f:'_“_j'_"’z nu,o-:ruv Lou ::';.'
Ty Be Careful and Accurate . Tvoe No.* - .
° . X 131 6" | 2na 6] 310 6" ' Renarky
.| 25" | _Bouldens_and _cobbles in coanse to | SS I 10" ) 5071 _].6" o
| .| ddne sand and gravet ) .
28" | Hatd daitling, bedrck S8 2 | z0 }ss |son 6"
! N - - | - -
|
1 N _ . - - - 4. -
[T T T T T T T e s e e e e _—— - N S
———— —_ e L =T ytreues Uy FUSUS Iy S N SNV —
| i T Tt T T T T I B - -
t :
4 — e — . - ; - -
o T ) ) ) el
i___..-_ e m—e e e e >
< 4
—— - 4 - T.-_. —_— e - ~ - o _—
— ————— o a— ——— Ed - — e — - e ——— - - e - — - o
e e ——— e —————— . ————f— - = m— o ————t—— f—— - —
: -
L 2 —
faceto— _____ft.’ used__’_UIcasing. 10 4t. screen.

fis  __ .. __ft. below Ground surface - .

.. = ft. below Ground suef sce

Bedeck

- hes atter completion.

s, slier coanpiletion,

Foreman . . Ea1l Hauge

furing No. F13



BLOORETELINCHY A
5/ L'L’_,' .50 _

LI CAN CLP,
. RECORD OF SOIL EXFLORATION
' pames. - RAUAYO SAWTTARY LANDFILL, RANATO, N.Y.
. . vd Datum used is .

w.orlevelis . _ft. below Ground sutface . - ... .lus after campletion.

levelis — - _. _ ft. below Geound surlace
" g stopped by _— . . Bedaock

JwNe L AN
wund Surfuce this LOTING IS . — ' . = coiot -+ o meem memeee e e e e e m e e e o
- DEPTH | ""CLASSIFICATION Sample Ssmple e No. of J'O"_blow"on Spoon Recovery Luu(\
vom |- To . e Coreful ang Accurate Type No.* 11 6% | 200 6 [ 3ra 6" in. Ren
‘ ag. | A ) . . _
swrtece| 20 Cobbles and _bouldens in coqnse e | SS_ ) 1 ). 1o y. 31125 1  } 16" ) .
| §ine sand and graved. - O - S - N
{0 | 40 | Hard dnilldng,_ bedrock . N AU S D U
1 ] Installed wetbpointat 2l’ b b Lo b __ L __| -
I N AUURRN RN R RN IS RPN RN S 5
- - - -———— 11— 7 - < S
L]
— —— e e — el - — ] - - 5
. _ : =
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APPENDIX ¥

ANALYTICAL RESULTS FROM PREVIOUS INVESTIGATIONS.
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Téb;e 1-1 from the Remedial Investigation, which ié're—pfesented.ﬁhefé,
éum@arizes effort$$ﬁéf%brmed prior to the RI.  Data report %uﬁbers shown
on this tablevéétréSp;;& to:the 1aborator§ data sheets and Summary tables
of analyfféal aaﬁa from ﬁrevious.investigafions at or in the vicinity of
‘;tﬁe,Ramapo Laﬁdfill. .fhis information was taken from reports and infor-
mﬁtion'in the NYSDEC, NYSDOH, and Town of.Ramapo files. Note that not
alijresults could be located (i.e. #1,2,19), or were too voluminious to

reproduce (i.e. #28,29).
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XV : TR ¥
eyl SUMMARY OF PREVIOUS INVESTIGATIONS VG )éf 4 o :
y/. 7 N
*\? Date Matrix Activity
1974 Leachate

Water company discovered a black sludge
emanating from landfill

May 31, 1974

Surface Vater (Torne Brook)

VWeekly sampling of Torne Brook at.3'
locations initiated by Spring Valley Vater
Supply Co.

June 26, 1974

Leachate

Passaic Valley Vater Commission analyzed
discharge to Torne Brook

June 1974 to October
1978

Leachate and Surface Vater
(Torne Brook and Ramapp River)

NYSDOH and NJDOH analyzed samples taken of
leachate, Torne Brook and Ramapo River
(6/18/74; 11/24/76; 10/20/77; 2/13/78;
6/29/78; 8/15 & 16/78; 10/30 & 31/78)

September 11, 1975

Surface Water (Ramapo River)

Town of Ramapo sampled upstream, opposite
and downstream of site

October 17, 1975

Leachate

Hackensack Water Co. analysis of leachate

1975

Leachate and Surface Vater
(Ramapo River)

Hackensack Water Co. analyzed leachate and.
upstream, opposite and downstream of site in
Ramapo River

March 9, 1976

Surface VWater (Torne Brook and
Ramapo River)

Rockland County Department of Health sampled

Torne Brook upstream of site and 1,000 ft.

from confluence with River; sampled River
upstream and downstream of Torne Brook ‘

August 26, 1976

Groundvater

NYSDOH sample at weigh station

POO PG OB

November 24, 1976

Surface Water (Torne Brook)

Leggette Brashears, and Graham, Inc. (for
Spring Valley Water Co.) samples taken 50 ft
below holding pond outlet and 10 ft below
confluence of leachate and Torne Brook

06ST
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Ramapo River)

Pl 244
Date Matrix Activity
- May 1978 Surface Water (Torne Brook and Leggette Brashears, and Gfaham, Inc. (for

Spring Valley Water Co.) sampled Torne Brook
at 8 locations, Ramapo River at.3 locations
and analyzed for only specific conductance

June 21 and July 11,

Surface Water (Ramapo River)

Leggette Brashears, and Graham, Inc._(fbr

1661 10

1978 Spring Valley Water Co.) sample taken both -
‘ dates from Ramapo River 1350° ft downstream

from mouth of Brook ‘

September 6, 1978 Leachate Unknown laboratory analysis of leachate ~ ;-

March 21, 1979 Groundwater NYSDOH sampled wells 1, 24, 3, 4A

March 21, 1979 Groundwater Unknown lab analyzed wells 1, 2, 2A, 3, 4,
4A

March 21, 1979 Groundwater Hackensack Water Co. analyzed wells 1, 2,
2A, 3, 4, 4A

March 21, 1979 Groundwater Fred C. Hart Assoc. sampled B-129 through B-

: 136

April 1 and 11, 1980 Groundwater Leonard Jackson Assoc. analyzed the majority
of the 25 monitoring wells for specific
conductance

)

May 29, 1980 Air EPA Region II Field Investigation Team
explosimeter survey

July, 1980 Offsite Soil and Drum Contents RCHD collected soil and liquid drum contents
from Ramapo Landfill Co. property

October 11, 1980 Waste EPA sampled a sludge-like material from an
unknown location on or near landfill

October 11, 1980 Leachate EPA sampled at the leachate 1nflow and '
outflow

0 WWd



It
o \j-s.w/’

(& : ,
P6 T4
Date Matrix Activity '
Februéry and March, Groundwater NYSDEC performed;extenSive sampling and
1981 analysis of monitoring wells (2/4/81
2/18/81; 3/11/81) :
March 11, 1981 Groundwater Hackensack Water Co.

analyzed samples from
monitoring wells 3, 5, 5A, 8A, 18 '

1982

Surface water (Torne Brook at
confluence with Ramapo River)

NYSDOH analyzed samples taken by NYSDEC for
the program: Routine Toxics Surveillance
Network Near Problem Landfills (6/1/82;
6/29/82; 7/27/82, 8/24/82; 9/20/82;
10/19/82) ‘ '

OPEEPRERE ® ® @

Late 1982 and March Leachate, Groundwater NYTL analyzed 2 leachate and 2 groundwater
15, 1983 ' samples
Ocﬁober 28, 1983 Waste Sample obtained during the course of
: excavating trench '
1983 Leachate Analysis for NPDES permit
1984 - 1985 Leachate Town of Ramapo sampled leachate monthly in
collectors
1986 - Present Leachate Weekly analysis of leachate by-Enviroﬁest
Laboratories, Inc. for the Town of Ramapo
February 5, 1987 Groundwater, surface water, NUS Corp. collected samples during their
sediments ‘investigation on Ramapo Land Co. property
March 16, 1988 Groundwater ' :A11 wells analyzed for indicator pérémeters;
3 wells in depth analysis for Town of Ramapo .
July 25, 1988 Groundwater Dunn Geoscience sampled monitoring well DGC-
6S which was installed at the proposed Torne
Valley Balefill site, north of the Ramapo
Landfill
¢6ST 100 Wvd
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Downstream Opposite

Landfill

9/11/7% 9/1V/75

Sampled by: Town ot Town of

Ramapo Ramapo

Paramaeter

pH (Uanuts) 78 ’ 80
Dissolved Oaygen 52 44

- BOD 14 156
Suspended Solids 8 10

Coliform, MPN - -

fecal Coliform,
{MPN/100m1) - -

Al results given in PPM excepl as noted.
GT  Greaster Than

LT Less Than

- Indicales not analyzed lor.

c6gT 100 WU

Upsiream Downstream

9/11/7%
Town of

Ramapo

7.8
54
9
-]

TABLE 4-13

SURFACE WATER ANALYSIS
RAMAPO LANDFULL SITE

Opposite Upstream Leachate
Lendtilt Upstream
1975 1975 1975 1975 . 3/9/76
Hackensack Hackensack Hackensack Hackensack Rockiland
Water Water Water Water County
99 0.2 109 0 . -
1.6 3.7 1.5 Gr270 -
6.213 5701 1.003 840 73
- - - - LT 36

1000-t¢
Upstream to
Ramapo River

100-ft

3/8/76 3/9/76
Rockiand Rockland
County County
1,200 230
o’ 230

Torne Brook  Torne Brook Ramapo River Ramapo River
2000-t1
Upstream of Downstream af
Torne Brook Torne Brook
3/8/76
Rockiang

County )



TABLE 4-2

GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE
' WELL SAMPLES - NEW YORK STATE DEPARTMENT OF HEALTH

Weigh Station 1 . 2A 3 4A
Parameter - 8/26/76 3/21/79 3/21/79 3/21/79  3/21/79
Color (Units) ' 3 - - - -
Nitrogen, NH3 LT 0.005 - - - -
Nitrogen, NO2(ug/l) - 5.01 - - - -
Nitrogen, NO3 + NO2 0.102 - - - -
Chloride : 383 - - - -
Hardness, Total : 138 - - L= -
Alkalinity, Methylorange 115 - - -
pH (Units) 76 - - - -
CoD. 4 - - - -
Iron - a8 36 200 27
Manganese : - 6.0 0.9 23 6.5
Sodium 6.4 - - - -
Turbidity 0.55 - - - -
Phenols - 0.003 -0.005 0.70 -
TOC - - 34 5.0 98 -
Arsenic - 0.02 0.05 - 0.04 0.03
Cadmium - LT 0.02 LT 0.02 =~ LT002 LT 0.02
Chromium, Total - LT 0.1 LT 0.1 LT 0.1 LT 0.1
Lead " ' - LT 01 LT 0.1 LT 0.1 LT 0.1
Mercury - LT 0.0004 LT 0.0004 LT 0.0004 LT 0.0004
Selenium - LT 0.01 LT 0.01 - LT 0.00 LT 0.01
Xylene {ug/l) - - - GT 800 -
Toluene (ug/t) - - - GT 50 -
Benzene (ug/l) - - - - GT 200
Note: Results given in mg/l unless noted
LT: Less than S a
GT: Greater Than =
‘-~ . Dashes indicate that the compounds were not analyzed for.
g
[
[
(8,
v}
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TABLE 4-4

GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE
TEST BORINGS - 3/21/79

Boring Number

Parameter ! 2 2A 3 4 4A
pH 6.7 7.2 7.6 6.5 5.9
Chioride 82 - 90 . 243 207 - 9
Ammonia, free (N) 0.03 0.07 0.12 0.32 0.02
Nitrite (N) © 0.05 0.01 0.09 0.03 0.01
Nitrate (N) : 0.35 0.51 0.27 0.33 0.23 .
Fluoride - 0.09 0.11. 0.07 0.07 " 0.05
CoD 197 - 119 88 2,856 142
BOD - 5 day 75 21 12 474 21
Total Coliforms 700 2,400 240 500 7,000
(No./100 mi)
Aluminum : 042 , 0.12 0.63 20.0 0.03
Copper 0.10 1.01 0.10 0.05 0.09
iron (Total) 39.0 _ 34 314 46.6 0.52
Manganese 0.74 2.30 0.16 0.66 4.00 - .
Selenium 0.0001 0.0001 0.0001 0.0001 LT 0.0001 LT 0.0001
Silver 0.0050 0.0050 -0.0080 0.0140 0.0070 0.0050
Zinc 0.18 0.07 0.25 - 0.10 0.06 0.08
Arsenic . 0.0050 0.0003 0.0045 0.0084 0.0001 - 0.0020
Barium 0.285 0.044 0.286 0.307 0.032 0.052
Cadmium 0.0005 0.0002 0.0012 0.0006 0.0005 0.0003
Chromium 0.0256 0.0025 0.0291 0.0115 0.0009 0.0076
Lead o 0.022 0.007 0.059 0.011 0.003 0.011
Mercury ‘ 10.0005 0.0001 0.0001 0.0003 0.0002 0.0001
Volatile Halogenated

Organics ND ND ND ND ND ND

Volatile Halogenated Organics include: Methylene Chloride, Chloroform,
1.2-Dichloroethane, 1,1,1-Trichloroethane, Carbon Tetrachloride,
1,1,2-Trichloroethylene, Dichlorobromomethane, 1.2-Dibromoethane,
Tetrachloroethylene, Bromoform, 1,1,2,2-Tetrachloroethane, Diiodo-
methane, Dibromochloromethane, 112-Tnchloroethane Dichlorobenzene,
Mixed isomers.

ND: Non Detectable

LT: Less Than

All resuits are given in mg/i . :

Analysis performed by the Hackensack Water Company.

4-8
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TABLE 4-14

'SURFACE WATER ANALYSIS
RAMAPO LANDFILL SITE

Torne Brook Torne Brook » - Ramapo River, 1350 ft
50 ft below 10 ft below downstream from mouth
Holding Pond confiuence of of Torne Brook
Outlet leachate and brook . ,
Parameter B 11/24/76 11/24776 6/21/78 - 7/11/78
Arsenic | - - 0.001 0.001
Barium ’ 1.0 - 0.09 0.12 -
Cadmium 0.02 - 0.001 0.004
N Chromium (hexavalent) 0.1 (total) ' - : LT 0.005 0.006
u':" Copper 0.05 - 0.07 0.01
Iron 0.3 ' '~ 0.48 0.26: 0.27
Lead 0.1 - - 0.017 0.017
Manganese , ' - \ , - 0.02 0.05
Mercury o 0.0004 - LT 0.0001 0.0007
Selenium - - LT 0.001 LT 0.001
Silver - - 0.004 0.001
Zinc 0‘.05 0.05 0.08 0.02

Al results are given in ppm

LT: Less Than _

Analysis performed by Leggette, Brashears & Graham, Inc.
- : Indicates not analyzed for.

96T T00 WW




. . TABLE 4-15

j.l SURFACE WATER ANALYSIS
l - RAMAPO LANDFILL SITE
11 ] Sample Specific
i B Location Date Conductance
J_ - Torne Brook, at new bridge on entrance ' 5/25/78 39
FJ road into O&R substation, approximately 5/31/78 44
' l ' 0.8 mile north of Holding Pond.
-l Torne Brook tributary above landfil,
' approximately 0.7 mile along access
J road north of Holding Pond. _ 5/25/78
J ) Torne Brook, ai bridge app‘rdximately
500 ft south along access road from 5/25/78
weigh station. ' . _ ' 5/31/78

Torne Brook, approximately 75 ft

2

upstream from mouth of outflow from

Holding Pond. : 5/31/78 - - 74

e b b b

Torne Brook, approximately 100 ft
downstream from mouth of outlet of
Holding Pond. 5/31/78 152

Torne Brook, aproximately 150 ft-

downstream from mouth of outlet of
Holding Pond. . ' 5/25/78 , 90

L6GT T00 WWd
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TABLE 4-15
SURFACE WATER ANALYSIS
RAMAPO LANDFILL SITE
PAGE TWO

_Location -

Outlet of Holding Pond, at culvert

~ under access road.

Culvert outlet under access road -
opposite old equipment yard and approximately
450 ft south of outlet of Holding Pond.

Ramapo River, approximately 800 ft upstream
from entrance of Torne Brook at edge of Old
slag dump.

East side of Ramapo'River, approximately
100 ft downstream from mouth of Torne Brook.

East side of Rarhapo River, at picnic afea on
galciated bedrock shore, approximately 0.3 mile
south of Holding Pond. '

Results are given in umho/cm

Sample
Date

5/25/78

5/31/78

5/25/78
5/31/78

- 5/31/78

5/25/78

5/31/78

Analysis performed by Leggette, Brashears, and Graham, Inc.

\

4-27

Specific

Conductance

840
1490

129

178

100 wwy
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TABLE 4-3

GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE

WELL SURVEY AT ROCKLAND COUNTY LANDFILL - 3/21/79
Un Known Labl (see /7. 4’3)

Well Number

Nitrate 05

LT 0.1 03 05

Parameter
1 2 2A .3 4 " 4A
Mercury LT 0.001 LT 0.001 0.001 0.001 0.004 0.311
Total Chromium 0.35 LT 002  0.02 0.31 LT 0.02 0.02
' Manganese, S 6.9 2.0 1.1 30.6 3.1 7.9
Arsenic 0.071 0.023 0.047 0.046 0.015 0.035
Cadmium 0.02 1 0.04 0.04 0.05 0.02 . 0.06
Zinc 0.63 0.29 0.44 0.35 0.21 0.29
Sitver LT 005 LT 005 LT 0.05 LT 0.05 LT 0.05 LT 0.05
Iron 68.0 6.3 39.8 69.6 1.0 425
Nickel 0.24 0.19 0.14 0.27 0.10 0.23
Lead 0.033 0.005 0.020 0.004 LT 0.002 LT 0.002
Copper 0.13 LT 002 004 0.03 LT 0.02 0.03
Aluminum, T 119.6 1.8 24.9 1.8 LT 0.50 7.9
TSS 52096 1296 1 6,976.4 636.4 16.0 391.6
Settleable Solids 6,196 188 6,906 597 LT 1 603
BoD 61 50 5 1923 17 7
pH 6.6 69 7.2 6.3 5.7 6.3
0.1 0.4
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TABLE 4-3

GROUNDWATER ANALYSIS

RAMAPO LANDFILL SITE

o

WELL SURVEY AT ROCKLAND COUNTY LANDFILL - 3/21779
PAGE TWO | '
Parameter Wall Number

1 2 2A 3 4 4A
Phenols 0.003 0.005 0.033 0.560 0.004 0.010
Ammonia 0.49 0.34 0.69 - 0.80 0.24 0.99
Hexavalent Chromium 0.03 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01
Chloride 84.7 103.8 2325 207.2 54 63.1
Fluoride 1 0.19 0.05 - LT 0.05 LT 0.05 LT 0.05 LT 0.05
Sulfate 178 - 18.6 31.6 LT 1 15.3 10.9
cop 1600 89 297 244.1 51.8 39.4
Cyanide 0.070 LT 0.001 LT 0.001 0.10 LT 0.001 LT 0.001
Barium LT 0.10 LT 0.10 LT 0.10 LT 0.10 LT 0.10 LT 0.10
Selenium 0.082 0.012 0.035 0.790 0.100 LT 0.001
Total Coliforms, GT 2400 GT 2400 240 LT 2 GT 2400 920¢
MPN |
Fecal Coliforms, GT 16 for GT 16 for GT 16 for All pre- GT 16 for 9.2 for
MPN 5-ten ml 5-ten mi 5-ten mi sumptive 5-ten ml 5-ten mi

tubes tubes tubes tubes were tubes tubes

' negative.
No tecal
100 Wl tests were
0091 o . conductad
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Tetrachloroethylene* LT 1 LT 1 LT 1 1

All results are given in mg/l unless otherwise noted
* : This result is given in ug/l

LT: Less Than .

GT: Greater Than

Analysis performed by an unknown laboratory.

{091 100 W¥d

- L. -
TABLE 4-3
GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE
WELL SURVEY AT ROCKLAND COUNTY LANDFILL - 3/21/79
PAGE THREE |
Parametér Well Number
1 2 . 2A .3 4 4aA
Cyanide LT 0.005 LT 0.005 LT 0.005 LT 0.005 LT 0.005 . LT 0.005
pcB* LTO5 . LTO5 _ LT 0S5 LT 05 LT 05 LT 05
Chloroform* tr1 LT 9 4 LT 1 LT 1
1.1,2-trichloro- _ | |
1.2,2-trifluorethane® LT 1 LT 1 LT 1 LT 1 LT 1 LT 1
 1L1l1-trichlorethane* LT1 . LT 1 LT 1 3 LT 1 LT
Carbon telrachlor'ide' LT 1 LT AT 1 LT 1 LT 1 LT 1
Bromodichloromethane* LT 1 LT 1 3 LT 1 LT LT
Trichloroethylene* LT 1 LT 1 LT 1 1 LT.I LT 1
LT 1 LT 1
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TABLE 4-5

' GROUNDWATER ANALYSIS
" RAMAPO LANDFILL SITE
MONITORING WELL SAMPLES - 3/21/79

Well Number

B-134 B-135

B-136

Results are given in ug/I
it appears from the analytical report that all the priority

pollutants except asbestos were analyzed for. Only the compounds |

listed were found.
Samples taken by Fred C. Hart Associates.

- ! Indicates not analyzed for.

C09T T00 WW

10

Piiority Pollutant Found B-129 B-130 B-131 B-132 B-133

Benzene - - - - - - 15 -
Methlylene Chioride - 30 - 37 52 38 20 35
Ethylbenzene X - - - - - - 18 -
Toluene ‘ - - - - - - 1.629‘ -
‘Arsenic | 240 260 - - 25 640 110 240
Chromium - - - - 120 140 . 61 60
Lead - - - - - 64 470 560
Nickel | o - 9% - - 230 410 68 620
Selenium 120 - 63 - 27 150 90 30 -
Diethyl Phthalate - - - - - - -
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TABLE 4-6

GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE

April 1, 1980 : _ April 11,1980
Specific . : Specific
Conductance , s Conductance

Well  Temperature(°C) (umho/cm) Temperature(°C) (umho/cm)
1 14 : 540 - -

2 12 | 400 .- -

2a 1M _ 480 - -

3 12° . 2,300 - -

4 11 210 - -

4a 8 340 - -

5 12 . _, - 160 - -

Sa 8 ) 580 ' - -

6 12 ' 165 - -

7 : 17 1,850 - -

8 12:5 280 12 340
8a - : - 12 - 380

9 85 1,620 ' - -

10 12.5 310 - -

10a - . - 13 260
1 125 _ 1,420 - -

12 12.5 . 880 11 1,180
13 10 1,600 10 1,500
14 12 440 - -

15 12 _ 4,800 1 2,900
16 12 2450 - -

17 12 | 190 . - -

18 11 ' 144 . 8.5 240
20 - - 8 112

103

21 - - 16

—————————————

Note: The specific conductance is chbmpénsated to a temperatufe
of 25°C. :
Analysis performed by Leonard Jackson Associates.

) Dashes indicate the analysis was not performed.

4-11
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TABLE 4-1. : S
C e

WASTE ANALYSIS
. RAMAPO LANDFILL SITE

Material
“Parameter 10/11/80
Phenol . L - .78
Fluoranthene ~ - 250
Bis(2-ethylhexyl)phthalate 60
Diethyl Phthalate , - 54
I Phenanthrene _ 340
K Pyrene , 160
ﬁ Silver (mg/kg) 0.20
Arsenic (mg/kg) _ 6.0
Beryllium (mg/kg) ' - 0.28
Chromium (mg/kg) 1 :
. Copper (mg/Lg) 40
' Mercury (mg/kg) ' 0.24
’ Lead (mg/kg) : ' , : 18
Nickel (mg/kg) 15
Antimony (mg/kg) ' 2
' Seienium (mg/kg) 0.32
' Zinc (mg/kg) 32
1,1,1=Trichloroethane 7.1
o i.,1-Dichloroethane 2.8
ﬂ Ethylbenzene 0.60
Methyiene Chloride 3.2
Tetrachioroethyliene 12.0
Toluene 4.0
Trichloroethylene 1.0

Note: The sample was analyzed for all the priority pollutants
except asbestos and cyanide. Only the compounds found are
listed. :
All resuited are in ug/kg except as noted.
Analysis performed by the USEPA, Region II.

4-2
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Leachate
Late 1982
NYTL
Laboratory . Number: R-3064-01
Priority Pollutants

Total Phenol 25
Chromium 46
Copper 17
Zinc 34
Nickel -
Selenium -
Arsenic -
Benzene -
Acenaphthene -

1.4 Dichlorobenzene

1.2 Diphenylhydrazene
Fluoranthene
N-Nitrosodiphenylamine
Bis(2-ethylhexyl)phthalate
Butyl benzy! phthalate
Diethyl phthalate '
Anthracene
Phenanthrene

Silver

Beryllium

Cadmium

~ Lead

Antimony

Chlorobenzene

Ethyl benzene

Toluene
Di-n-butylphthalate
Mercury

Methylene Chloride
Chioroform
1.1,2,2-Tetrachloroethane
Di-octyl-phthalate

t1q /I
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TABLE 4-10

GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE

Leachaie

Well #16 Well #3 Leachate Leachate
. : {inflow) {outflow)

Late 1982 - Late 1980 - 10/11/82 . 10/11/80 3/15/83
NYTL NYTL USEPA USEPA NYTL
R-3064-02 R-3064-03 50249 50248 86-64452

39 . 25 : - - -
- : - - 20 NA
34 . 299 . 5.0 45 NA
- 126 263 : 1,100 230 NA
38 163 ' - 30 NA
- ) | - - NA
- 3 100 85 NA
19 - 0.70 - NA
- - 0.40 - NA
- - 2.2 - NA
- - 0.80 0.40 NA
- ' - 0.10 0.60 NA
- - 3.7 - NA
- - 4.1 47.0 NA
- - 22 46 NA
- - 2.2 0.70 NA
- - 0.40 - NA
- - 0.50 0.30 NA
- - 3.0 - NA
- - 160 13 NA
- - 7.0 6 NA
- - 50 30 NA
- - 50 - NA
- - 0.60 - NA
- - 0.50 - NA
- - 0.30 0.20 NA
- - - 73 NA
- - - 0.1 NA
- - - 0.90 -
- - - - 2
- - - - 2
- - - - 700
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TABLE 4-10
GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE
PAGE TWO

. Note: The three samples form Late 1982 were analyzed for all the priority pollutants

except dioxin, the two samples from October 1980 were analyzed for all the priority
poliutants, and the 1983 sample was analyzed for all the priority pollutants except for
metals, cyanide, dioxin, and pesticides. None of the samples were analyzed for asbestos.

. Results are given in pg/l. Only the compounds detected are listed.

NYTL: New York Testing Laboratory, Inc.
- Not Detected ’
NA: Not Analyzed

0 909T 100 wwy
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_ TABLE 4-7

GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE
MONITORING WELL DATA - NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

~2/4/81
Sampling Site Waell #1 Well #2 Well #2A Well #3 Well #7 Well #11A  Waell #4A Well #6
Lab. Number 81-035-01 81-035-02 81-035-03 81-035-04. 81-035-05 81-035-06 81-040-01 81-040-02 -
Parameter ‘ ’ o :
pH (Lab) 7.36 7.77 7.76 . _6.55 7.04 6.60 ) 6.70 .6.60
TDS 407 563 1,167 1,182 1,255 ) 1.45%9 - 165 95
S04 28 26 31 .13 7 . 10 29 26
NOj3 0.12 0.10 036 1.72 0.84 2.00 084 1.98
Cl ' 81 98 315 200 250 - 315 35 ‘ 15 .
o CN ‘ LT 0.2 LT 0.2 LT 0.2 LY 0.2 LT 0.2 LY 0.2 LT 0.2 LT 0.2
. Phenol ) 0.02 0.03 0.41 053 0.28 NA 0.18 002
N Hardness 139 129 165 272 410 412 ) 37 27
Na 10.6 "~ 10.9 64.4 716 103.2 100.0 15.4 2.6
Cu LT 0.0 LT 0.0% o1 0.07 LT 0.01 LT 0.00 0.21 LT 0.01
Cd LT 0.0% LT 0.01 0.02 0.01 0.01 ) 0.09 0.01 ) 002
Fe 245 2.87 '75.7% 0614 33.45 106.35 99.0 ' 209
in 0.26 0.06 0.98 0.22 , 013 0.22 0.09 0.40
Pb LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 0.14 0.09 021
Toluene ' ND ND ND 1.815% ND 0.605 ND ND
M+0O-Xylene ND ND ND 0.481 ND - ND N\D ND
P-Xylene ND ND ND 0.138 ND ND - ND ! ND

LO9T 100 wwy
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TABLE 4-7 -

GROUNDWATER ANALYSIS

RAMAPO LANDFILL SITE . < ; :
MONITORING WELL DATA NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
2/74/81 : : '
PAGE TWO

Sampling Site  Well #9  Well #13SC - Well #13  Well #14  Well #15 Well #16  Well #12 ° . Well #21
Lab_Number 81-040-03 81-040-04 81-035-07 81-035-08 81-035-09 81-035-10 81-035-11 81-035-12

Parameter

pH (Lab) ' 7.17 7.42 6.77 7.12 10.74 ‘ 6.77 . 6.44 7.24

TDS . 1,929 391 1,921 861 186 ' ] 1,898 . 1.865 . 16

S04 LT 30 18 27 83 30 10 24 14

NO3 460 0.18 0.89 031 0.16 210 0.88 0.44

C) 445 75 470 185 20 195 295 15 | ,
o CN LT 0.2 LT 0.2 LT 0.2 Lt 0.2 LT 0.2 LT 0.2 LT. 0.2 tro02 -~
L Phenol 0.89 0.03 - 0.91 0.02 - - 0.09
w Hardness 302 123 603 291 46 ’ 651 - 258 12

Na 278 . 48 180 . . 64.7 90 1088 975 34 :

Cu - 0.16 LT 0.00 LT 0.01 LT 0.0 LT 0.01 - LT 0.01 LT 0.07 . LT 0.01

Cd 0.01 0.02 LT 0.01 LT 0.01 0.01 0.0 0.01 0.02

Fe . 46.4 0.62 70.55 24.36 0.87 173.75 76.35 4.13

Zn LT 0.01 0.09 0.04 0.07 0.10 . 010 0.47 0.22

Pb 0.35 ) LT 0.01 0.14 0.03 ©0.02 0.07 . 0.99 001

Toluene ND ND ND ND ND 2.47% . ND ND

M+O-Xylene ND ND ~ ND ND ND 0.550 " ND ND

‘ ~ P-Xylene 0.040 ~ND ND ND ND 0.112 ND ND

ND: Not Detected
LT:  Less Than
All resulls given in mg/|
- NA: Is assumed 10 mean nol analyzed.
It 1s unknown what the dashes mdicate although not analyzed seems likely.

H22

Pb24s/4

809T 100 wwy
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TABLE 4-8
. - ' : ;{
- o GROUNDWATER ANALYSIS : N

CERL

RAMAPO LANDFILL SITE
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION, 2/18/81

g Sampling Site/Laboratory Number
v 44S02U01 44S02U02 44502001 44S02D02 44S02D03
Parameter 81-049-01 81-049-02 81-049-03 _81-049-04 81-049-05 81-0439-06

"Phenol  0.09 0.05 016 033 0.16 - 0.20
Cu - LT001  LTO0O01 358 - 046 LT0.01 LT 0.01
cd LTo01 LT001  0.01 0.02 0.01 LT 0.01
Fe' 072 0.38 207 228 2.89 39
n LT 0.01 0.07 7.2 0.71 0.12 0.1

Cr LT 0.01 LT 0.01 0.11 0.10 001 0.02
Pb 001 LT001 008 008 002 . 004
Ni LT 0.01 LT001 074 . 005 LT0.01 LT 0.01

LT: Less Than
Results given in mg/|

100 WwY

6091
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Parameter

pH (Lab)
S04

NO3

Ci
Hardness
Fe

Zn

TABLE 4-9

GROUNDWATER ANALYSIS
RAMAPO LANDFILL SITE o
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CON_SERVATION, 3/11/81

Well Sampled/Laboratory Numbers

Well #5  Well #5A Well #8 Well #8A Well #10 Well #10A Well #18
81-035-01 81-035-02 81-035-03 81-035-04 81-035-05 81-035-06 81-040-07

2.60 673 7.45 ' 7.26 7.02 6.22 6.08
43.0 20.0 40.0 1950.0 185 60.0 80.0
0.17 0.15 018 0.17  0.155 . 0.25 Interface
169.9 18.0 160 38.0 13.0 170 20

3gs 235 59.9 11727 385 47.1 17.1
25.75 1.62 0.50 9.0 6.07 180.5 0.76

0.18 0.12 0.10 0.09 0.14 024 013

Results given in mg/|

H22.

0I9T 100 mwy » o \re4ld



—- . Rﬁmnpo Samtar
2 kand fill° . HACKENSACK WATER COMPANY

ANALYTICAL LABORATORIES
ORADELL, NEW JERSEY

VOLATILE ORGANIC ANALY SIS

37T FGecTes : o OATEC anaLVIED DATE.
i .3=11-81 ' 3-A1-81 P3-23-381
. SRR o T ~ SAMPLE IDENTIFICATION AND CONCENTRATION

| PARAMETERS .
- - _ Well oD | (letln 8 | Ll 5A [WelluBA | Liclta)s
CHLOROME THANE : .

) | BROMOME THANE _

| DICHLORODIFLUOROMETHANE

VINYL CHLORIDE

CHLOROE THANE : ‘ t
) METHYLENE CHLORIDE ND NOD ND ND ND
TRICHLOROFLUOROME THANE- - . a , :
1,1- DICHLOROETHANE
{ 1,1- DICHLOROETHYLENE
1,2~ DICHLOROE THYLENE - '
CHLOROFORM » ND ND | ND ND | NO
N 1,2- DIEHLOROE THANE - - ND ND ND ND ND
| 1,1,1- TRICHLOROE THANE ND ND ND ND ND
. o CARBON TETRACHLORIDE : ND ND ND - ND - ND
( BROMODICHL OROME THANE » ND NOD _ND | ND ND

1, 2-DICHLOROPROPANE
1,3- DICHLOROPROPYLENE

TRICHLOROE THYLENE - N Q ND ND ND N D_

' DIBROMOCHLOROMETHANE® ND ND ND | ND NO

I,1,2 - TRICHLOROE THANE . o~

2-CHLOROETHYLVINYL ETHER

BROMOFORM » | ND ND ' ND ND ND :

,1,2,2- TETRACHLOROE THANE

TETRACHLOROETHYLENE (PER-) ND. | ‘ND ND ND NOD

CHLOROBENZENE

1,3 -DICHLOROBENZENE
1,2 - DICHLOROBENZENE
1,4 - DICHLOROBENZENE I RAM 001 1611

TTnMs (SEE NOTE)

HACKENSACK WATER Co. LAB No. | 3%a 3873 384 Q_B_E_L_E_B_f

. ' RESULTS EXPRESIED IN PARTS PEA DILLION UNLESS OTHERWISE STATED.
’ \ NOTE TOTAL TRIMALOMETHANES (TYNM.)- UM OF FOUR COMPOUNDS MDICATED BY lll’(ll"("
ND - NOT DETECTAMEL

) T M.A = NOT APPLICABLE ' /; }
; - '

WA sv-120 | . LEO C FUNG, CHIEF ﬁunsr
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(3)
(4)

(3)
(6)

)

(8)

©)]
(103

(11}

1982 .-.....YTIC R..S'JL S FRQM T‘IE..P L"I'I\“" 'IO/(I(,b SJRVEILLANCE :E.'HDRK

NEAR PROBLEM LANDFTILS

_Sa:rtapome CreJ\ D:mstream of the Babylcn Landfill for Heavy Metals

Freshkills Creek Do"nst“eam from the Freshkills Landflll for Heavy
Metals, BIX, VHO, PCB's and Part 5 Pesticides

Torne Brook Dwonstream of the Torne Valley Lancfill for Heavy Metals,
BIX and VHO = ' ,

Delavare River Downstream from Cortese Lan"“lll for Hcavy Metals, B’D(
and VEO : . '

Matthew Creek Below Johnstovn Landfill for Heavy Metals, BIX and Vi-’.O

Feedertc: Canal Relow Kingsbury and Fort Edward Landfills for Heavy .,
Matals and PCB's (Water and Sediment)

Geddes Brock Devmstream of Ononidsga Landfill for Heavy Metals

xslaﬁk Brock at Montezzza National Refuge Wetland Downstream from Senaca
Fells (Tantalo) L= ndflll for Heavy I'ctala, BTX, VHO, PC3's and Part 5
Pesti c1’ o

C;eelc Pelow Ratavia Landfill for Heavy tetals, VhO and Part 5

o0 Yile Creck Dovnstream of Niagara (Seavay) Lancafill for Heavy lfetals,
BIX, VHO ard PCR's '

~2v Brook Dovmstream of Chaffce Landfil] for Ye: avy Metals, BT, VIO
) ]

Fg 08

lios
and

(_.. ‘.‘
o tn

100 W
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0385 ' MEN YORK STATZ DEPARTNMENT QF HEALTH Lo -
OEVISION OF LABORATORIZS AND RESEARCH
ENVIRONMENTAL HEALT4 CENTER /:

. FINAL REPORT FINAL REPORT _ FINAL'REPORT

RESULTS OF EXAMINATION
CPAGE 1 OF 3)

LAg ACCESSgON MOt 21045 YR/MO/DAY/HR SAMPLE RECYD: 82/06/03/11

REPORTING LAB: L7 EHC ALBANY
PROGRANS 570 TOXICS SURVEILLANCEs D.E.C.
STATION (SBURCE) NO: 31501161

- DRAINAGE BASIN: 1S NY GAZETTEER NO: &353 COUNTY: ROCKLAND

COORDINATES: &1 DEG 08° 20°N» 74 DEG 09° &7°W

COFMON NAME INCL SUBKW® SHED: TORNE BROOK AT CONFLUENCE WITH RAMAPQ RIVER
CNSTR OF TQRNE VALLEY LANDFILL

EXACT SAMPLING POINT: AT cONFLUENCE WITH RAMAPD RIVER

TYPE OF SAMPLEs 21 SURFACE WATER

MO/DAY/HR OF SAMPLINGE FROM 00700 TO 05/01/10

REPORT SEINF TO: CO (23 RO €0) LPHE CO0) LHO (0) FZD C0) CHEN (1)

PARAMSTER UNIT RISULT  NOTATTON
070309  META XYLENE NCG/L 1. LT
070409 PARA RYLENE : - MCG/L e LT
151409 ORTHO XYLENE MCG/L 1. L

323609  1s1s1-TRICHLORJETHANE MCG/L 1. LT,
323809 DICHLORGHETHANE - MSG/L e LT
334409 BENZENE - NCG/L 1. LT
336609 CARBON TETRACHLORIDE meesL L. S
338909 BROMODICHL BROMETHANE MEG/L 1.
339009 CHLORGF RN | NCG/L 1. LT
339209 TOLUENE - nCG/L e LT
340909 CHLOROGBENZ ENE |  MCG/L 1. LT
341009 YINYL CHLORIOE NCG/L 1. o LY
341209 - TETRACHLOROETMENE NCG/L L. ; LY
DATE PRINTED: 5/18/82 | S

€191

MR<F.ESTRABROOKS» RM. 300, TOKIC TRACKIOWNS

NYS«DEPT.OF ENVIRONMENTAL CONSERVATION

50 #OLF ROAD : ' '
ALBANY, M.V, 12233 , SUSMITTED BYs ESTA3ROOK



> n386 NEW YORK STATZ DEPARTMENT OF HEALTH
- DRVISION OF LABORATORIES AND RESEARCH
'ENVIRONMENTAL HEALTH CENTER

i FINAL REPORT | FINAL REPORT FINAL REPORT

RESULTS OF EXAMINATION
‘CPAGE 2 OF 3)

::LAB AC ESS[ON NO: 21045 VRINDIOAYIHR SAMPLE REC®*D: 82706703711

_REPORTINu LAB: 17 EHC ALBANY ‘

"PROGRAM: 570 TOXECS SURVEILLANCEs D.E.Ce

"STATION C(SDURCE) NO: 31501161 -

~ DRAINAGE BASIN: ¥5 NY GAZETTEER NO: 4353 COUNTY: ROCKLAND

" COORDINATES: &1 DEG 08% 20°N» 74 DEG 07 &47°N

COMMON NAME INCL SUSW®SHED: TORNE BRGCOK AT CONFLUENCI WITH RAMAPG RIVER
DNSTR OF TORINE VALLEY LANDFILL

EXACE 'SAMPLINS POINT: AT CONFLUENCZ WIFH RAMAPO RIVER

TYPE OF SAMPLE: 21 SUBFACE WATER

MO/DAY/HR 3F SAMPLINGS FROM 00700 TO 06701710

- REPOART SENT TO0s CO €29 RO CO0) LPHE €0) LHO CO) FED C0) CHEX C1)

PARAMETER UNIT RESULT NOTATIGN
342109 BRONOFORN | aCG/L 1. R
"344109 1,2-DPCHLORGBENZENE KCG/L . LT
344209 154D 1CHLOROBENZENE - MCG/L te | '
344909 - DIBRONOCHLORONETHANE | MCG/L 1.

349709 1,3-DICHLOROBENZENE . acen 1.
350809 1+2-DBCHLOROETHANE MCG/L L.
350909  1s1-DRCHLOROETHENE nCG /L . LT
351009 ETHYLBENZENE | MCG/L 1. LT
351709 151+ 2-TRICHLORBE THANE MCG/L . LT
351809 1,152, 2°TETRACHMLOROETHANE NCG/L 1. " LT
351909 1»1-0ICHLOROETHANE NCG/L 1. LY
361109 2-CHLORJETHYLVINYL ETHER - NCG/L . e = LY
361209 TRANS 1s2=BICHLOROETHENE MEG /L 1. = LT
DATE PRINTED: 6/18/82 §
| 2
-~

MR.F.ESTRABROOKS» RM<3000TOKTC FRACKDOWNS .

NYS.DEPT.OF ENVIRONMENTAL CONSERVATION A

50 WOLF ROAD ,

ALBANY» Nelo 12233 : SUBMITTED BY: ESTA3RQOK



0387 REW YORK STATE OEPARTHENT OF HEALTH
OFVISION OF LABORATIRIES AND RESEARCH
ENCIRONMENTAL HEALTH CENTER
. -FINAL REPORT RN FlhlL REPDRT S FINAL REPORT

. :. RESULTS OF EXAMINATION
e s ' "CPAGE 3.0F 3) o
LAB ACCESSION MO: 21085 YR/NO/DAY/HR SAWPLE REC'D: 82/06/03/11

REPORTING LAB: 17 EHC ALBANY -

"PROGRAM: 570 TIXICS SURVEILLANCE, D. E.C.

STATION (SOURCE) NO: 3150tt61

-DRAINAGE BASIN: 15 Ny GAZEFTEER ND: 4353 COUNTY: ROCKLAND

- COORDINATES: 41 DEG-08* 20°Ne 74 DEG Q9* &7°4

COMNON NANME. INCL 'SUBW® SHED: TORNE BROOK AT CONFLUENCE WITH RANMAPQ RIVIR

- - DNSTR OF TORNE VALLEY LANDFILL
EXACT SAHPLING PBINT. AT CONFLUWENCE wiTH RAHAPO RIVER
TYPE OF SANPLES 21 SURFACE WATER :
M3/DAY/HR OF SAMPLINGS FROM 00700 TO 05/01/10 S
REPORT SLNI TO: CO (23 RO (0) LPHE (0) LHO €O0) FED C0) CHEM (1)

PARAMETER | -  UNIT RESULT  NOTATION
361309 1r2- DICHLOIORROPANE ' fncs/L | e LT
361609 CIS 1»3“DICHLOROPROPENE NEG/L 1. LT
361909 TRANS 13- OICHLORGPROPENE NCG/L 1. _
361609  TRI: HLURDEIHENE | MCG/L L.

361709 TRICHLOROFLURGHE THANE nCG/L 1.

361809 BROMOSETHANE ' NCS/L 1.

361909 CHLORBETHAMNE | NCG/L 1. LT

362009 CHLARONETHANE < MCG/L 1. LT

370209 oxcaLo}gPomuouermue ’ nC3/L 1. LT °
( < v, —: ‘ '

OATE PRINTED: 6738782

GI9T 100 WV

MR.F. ESTRABRGOKSs» RN<300TOXIC TRACK)DQWNS
NYS.DEPT.OF ENVLRBNMENTAL CONSERVATION
SO WOLF ROAD

ALBANYS No¥e 12233 SUBMITTED BY: ESTABROOK



._ MR,F,ESTRABROOKS,RM,300,TOXIC TRACKDOWNS
NYS.DEP? or ENvIRoNHENTAL CONSERVATION

P SO WOLF ﬂOAD

- ALBANY, Ne¥y 12233

SUBMITTED BYJ§ ESTABROKS

« < |
021% NEW YORK STATE oenawem or HEALm
L ae DIVISION OF LABORATORIES AND RESEARCH
DFINAL RS ENVIRONMENTAL HEALTH CENTER o ¢
INAL REPQRT FINAL REPORT | FINAL REPORT
¢4 L aesu%rs of exanxnnrzou B ¢
'LAB Accisslon NO3 o?osa YR/HOIDAY/HR SAMPLE Rec'ou 82/06/07/11 «
EPORTING LAY 10 EHC ALBANY | |
@"ROGRAMI 570 TOXICS SURVEILLANCE, 0,E c. _ p
JTATION (SOURCEJ No3 31501161 o
JRAINAGE BASING 1S NY GAZETTEER NOJ 4353 COUNTY( ROCKLAND N
.cooaomnes 41 DEG 08" 20"N, 74 DEG 09' 47"W g
-GONMON NAME INCL SUBW'SHEDS TORNE BROOK AT CONFLUENCE WITH RAMAPO RIVER
DWSTR OF “TORNE YALLEY LANOFILL -
IXACT SAMPLING POINT; AT CONFLUENCE WITH RAMAPO RIVER ¢
TYPE OF SAMPLEs 21 SURFACE WATER
~ _10/DAY/HR OF SAMPLINGy FROM 00700 TO 06/01/10 .
@ 'EPORT SENT T01 €O (2) RO (0) LPHE (0) LHO (0) FED (0) CHEM (0) «
 PARAMETER UNIT ~RESULT  NOTATION
€ 509501 BERYLL IuM MG/L 0.02 LT (
q 199901 COPPER MG/L. 0408 LT
010309 MERCURY, TOTAL MCG/\ 0.4 LY <
, ' ‘ - , 68O
.noooz SILVER - MG/L 0002 ¥ 2
g 710901 ZINC MG/, 0,08 LT «
911201 ANTIMONY MG/L le LT
€ 12001 NICKEL MG/L 0,08 LT ¢
@°14301 THALLTUM NG/L. le L7 ®
509309 ARSENIC MCG/\, 10 LT .
®109709  caomium MGG/L 2, LT ®
@:30980%  CHROMIUM MCG/L 10, LT p
110409 LEAD MCG/L 10, 3. LT
®110509 SELENIUM MCO/L 5 = LT (
| . , . o ’
q M7t PRINTEQ: 7/14/82 A ¢
&
| = ¢
(=,
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."?HNA_[ REPORT

NEN YORK srArc DEPARTHENT OF HEALTH
DIVISION OF LABORATURIES AND RESEARCH

( REPORTING LABI 17 EHC ALBANY -
PROGRAM] S7p TOXICS SURVEILLANCE, D,E.C.
"STATION (SOYRCE) NOt 31S0it61 - '

| -

ENVIRONMENTAL HEALTH CENTER
~ FINAL REPORT.
'RESULTS OF EXAMINATION

(PAGE § OF 3)
LAa ACCESSION NOl zzaos YR/HO/DAYIHR SAMPLE REc'Du 82/10/20116

ORAINAGE BASINS 15 NY GAZETTEER No: 4353 COUNTY:

COORDINATES; 41 DEG 08! 20"N, 74 DEG 09' 47"W

FINAL REPOR?

RdCKLAND

COMMON NAME INCL SUBW'SHEDs TORNE BROOK AT CONFLUENCE WITH RAMAPO RIVER

NYS.DEPT OF ENVIRONMENYAL CONSERVATION

S0 AOLF ROAD

. .

Q MR,F,ESTRABROOKS,RM,300,TOXIC TRACKDOWNS
]
4

‘L8‘~Y‘ N'Y. 12233

‘e DWSTR OF TORNE VALLEY LANDFILL
~ EXACT SAMPLING POINTy AT CONFLUENCE WITH RAMAPO RIVER
"~ TYPE OF SAMPLEs 21 SURFACE WATER .
@ MO/DAY/HR OF SAMPLING; FROM 00/00 TO 1{0/19/10 '
- REPORT SENT 108 €O (z) RO €0) LPHE (0) LHO (0) FED (0) CHEM (1)
b PARAMETER UNIT RESULT
070309 META XYLENE MEG/L 1o
¢ 070409 PARA XYLENE' MCG/L R
® 151609  ORTHO XYLENE MEG/L e
. . 323609 1o l-TRICHLOROETHANE MCG/L L
. 323809 ozcnl.oaonmme | MCG/L 1y
( 334409  BENZENE MCG/L 2
336669 " CARBON TETRAcHLORiDE MCG/L Iy
{"q;33909 8ROMODICHLOROMETHANE MCG/L 1,
( 339009 CHLOROF ORM MCG/L 1s
339209 TOLUENE MGG /L W
J 340909 CHLOROBENZENE MCG/L i
@™ 341009 VINYL CHLORIDE MCG/L 1e
- 341209 TETRACHLOROETHENE “MCG/L Lo
| !? DATE PRINTED 11/22/82
o

TI00 WYY

LT91

NOTATION
LT

LT
«

R

LT @

LT

R I

LT '

SUBMITTED BY: ESTABROOK
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FINAL REPOAT

NEW YORK STATE DEPARTMENT OF HEALTH
DIVISION OF LABORATYRIES AND RESEARCH

ENVIRONMENTAL HEALTH CENTER
"FINAL REPORT

RESULTS OF EXAMINATION:

(PAGE 2 OF_3)
LAB ACCESSION NO; 22465 YR/MO/DlylHR SAMPLE REC'D1 82/10/20/16

REPORTING LABt. 17 EHC ALBANY

PROGRAME S70 TOXICS SURVEILLANCE, D,E,.C.

STATION (SOURCE) Ngot 31501161
DRAINAGE BASINS 1S5 NY GAZETTEER NOt 4353 COUNTY}

COORDINATES; 41 DEG 08! 20#N,

74 DEG 09' 47"NW

FINAL REPORT

ROCKLAND

COMMON NAME INCL SUBW'SHED3 TORNE BROOK AT CONFLUENCE WITH RAMAPO RIVER
DWSTR OF TORNE VALLEY LANDFILL
EXACT SAMPLING POINT; AT CONFLUENCE WITH RAMAPO RIVER

TYPE OF SAMPLEg 21 SURFACE WATER
MO/DAY/HR OF SAMPLING; FROM 00700 TO 10/19/10

REPORT SENT v03 ¢cO (2) RO (0) LPHE (0) LWO (0) FED (0) CHEM (1)

PARAMETER
342109 BROMOFORM
344109 1,2eDICHLOROBENZENE
344209 1, 4eDICHLOROBENZENE
344909 D1BROMOCHLOROME THANE
349709 1;3«DICHLOROBENZENE
350809,  1;2DICHLOROETHANE
350909 1,1=01CHLOROE THENE
351009  ETHYLBENZENE
351709 17120 TRICHLOROE THANE
351809 121+2,2«TETRACHLOROETHANE
351909 1,190ICHLOROE THANE
361109 2eCHLOROETHYLVINYL ETHER
361209  TRANS 1,2eDICHLOROETHENE

DAYE PRINTEDs11/22/782

MR,F ,ESTRABROOKS,RM,300,TOXIC TRACKDOWNS
_ NYS,DEPT,OF ENvIRONMENTAL CONSERVATION

. S0 WOLF ROAD
ALBANY, N,Y, 32233

UNIT

MCG/L

MCG/L
MCG/L

MCG/L

MCG/L
MCG/L
MCG/L
MCG/L

- MCG/L

MCG/L

MCG/L
 MCG/L
MCG/L

RESULY
Lo
1
1
1o
1o
Iy
1o
1o
1,
P
1.
1o
1

100 Wvy

819T

NOTATION

LT

LT
LT

LT

Ly

Ry
5

LT
L7

LT

LT )
LY
LT
LT
LT

SUBMITTED BY: ESTABROOK
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- o440 NEW YORK STATE DEPARTMENT GF HEALTH (
OIVISION OF LABQORATQRIES AND .RESEARCH :
| ENVIRONMENTAL HEALTH CENTER o
_FINAL REPORT FINAL REPORT FINAL REPQRT (
RESULTS OF EXAMINATION '

. (PAGE 3 oF _3) (
LAB ACCESSION NOy 22465 YR/MO/DAY/HR SAMPLE REC'D} 82/10/20/16 , | :
REPORTING Lags 17 ENC ALBANY (
PROGRAMI 570 TOXICS SURVEILLANCE, 0.E,.C. ,
STATION (SOURCE) NOI 31501161 , ,
ORAINAGE BASINI 15 NY GAZETTEER NOt 4353 COUNTY; ROCKLAND g
COORDINATES; 41 DEG 087 20%N, 74 DEG 09' 47"W . : |
COMMON NAME INCL -SUBWISHED: TORNE BROQK AT CONFLUENCE WITH RAMAPO RIVER

DNSTR OF TORNE VALLEY LANDFILL (

EXACT SAMPLING POINTy AT CONFLUENCE WITH RAMAPO RIVER |
TYPE OF SAMPLE: 21 SURFACE WATER -
MO/DAY/HR OF SAMPLING; FROM 00/00.70 §0719/10 (
REPORT SENT 7103 CO tz) RO (0) LPHE (0) LHO (0) FED (0) CHEM (1)

PARAMETER | uurr RESULT  NOTATION
361309 1,29DICHLOROPROPANE MCG/L le LT P
361409 CI8 1, 3DICHLOROPROPENE MCG/L e LT -
361509 TRANS 1,3DICHLOROPROPENE MCG/L 1 T
361609 TRICHLOROETHENE MCG/L ST LT
361709 TRICHLOROFLUROMETHANE  MEG/L Lo BN N |
361809 BROMOME THANE - . MEG/L 1, T [
361909 CHLOROETHANE | MCG/L - 1, LT .
362009 CHLOROMETHANE MCG/L ls LT z
370209  DICHLORODIFLUORMETHANE MCG/L e LT

o
Z ¢
. a P

DATE PRINTED111/22/82 =

[
o ¢

o

MR.F ESTRABROOKS,RM,300, TOXIC TRACKDOWNS

st ospr OF ENVIRONMENTAL cousenvarxou |
50 WOLF ROAD , -
ALBANY, N,Y, 12233 ' SUBMITTED BY: ESTABROOK ]
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’y'mL REPORT

L8 Ac;zsson’No;'o7aoz_:YR/MO

NEW YORK STATE DEPARTMENT OF HEALTH

DIVISION OF LABORATQRIES AND RESEARCH

ENVIRONMENTAL HEALTH CENTER
'FINAL,REPORT o

* RESULTS OF EXAMINATION

(PAGE 1 OF 1)

_ REPORTING LABt 10 EHC ALBANY = =

@ pROGRAM} S70 TOXICS SURVEILLANCE, D,E,.C.
STATION (SOURCE) NOt 31501161 ,

_DRAINAGE BASINg 15 NY GA2ETTEER NO3 4353 COUNTY;

@ COORDINATES; 41 DEG 08' 20N,

74 DEG 09' 47"W

FINAL REPQRT

ROCKLAND’

/DAY/HR SAMPLE REC'Dy 82/10/25/11

" COMMON NAME INCL SuBW'SHED: TORNE BROOK AT CONFLUENCE WITH RAMAPO RIVER
S DWSTR OF TORNE VALLEY LANDFILL

@ExACT SAMPLING POINTY AT CONFLUENGE WITH RAMAPO RIVER

TYPE OF SAMPLE; 21 SURFACE WATER .
MO/DAY/HR OF SAMPLINGg FROM 00/00 TO 10/19/10 .
@REPORT SENT 101 CO (2) RO (0) LPHE (0) LHO (0) FED (0) CHEM (o)

PARAMETER

009501 BERYLL IUM

€ 009901 COPPER
010309 MERCURY,
030601 SILVER

¢ 010901 “ZINC

PRIE ANTIMONY
012801 NICKEL

®o1a301 THALLIUM
309309  ARSENIC
309709 CADMIUM

@309809 CHROMIUM
310109 LEAD

~ 310509 SELENIUM

UNIT

MG/L
MG/L
MCG/L
MG/L,

TOTAL

MG/L
MG/L
MG/L
MG/L
MCG/L
MCG/L
MCG/L

‘MCG/L'

MCG/L

COATE PRINTED:12/21/82

MR,F,ESTRABROOKS,RM,300,TOXIC TRACKDOWNS

NYS4O0EPT,OF ENVIRONMENTAL CONSERVAT]ION
¢ S0 WOLF ROAD

ALBANY, N,Y, 12233

RESULT

0,02
0,05
0,4
0402
04
0,5
0,05
le
10,
2,
10,
10,
Se

100 wWwvy

0291

NOTATION
LT

LT

~
LT?& )
L\E 2

LT
LT

wr

LT @
LT
LT
LT (
LY
LT

SUBMITTED BYs ESTABROK;



() pp.? HE# YORK STATE DEPARTMENT QF HEALTH
DIVISION OF LABORATORIES AND RESEARCH
_____ ENVIRONMENTAL HEALTH CENTER
. FINAL. REPORT FI:NAL REPORT FINAL REPORT

RESULYS OF EXAMINATION
. S (PAGE | OF 3) —
LAB ACCESSIOn NOt 21341  YR/MO/DAY/HR SAMPLE REC'DY 82/06/30/15

.,-“'.—-L‘R?.» -

™ REPDRTING LABYT 17 EHC ALEANY

PROGRAME ST0 TOXICS SURVEILLANCE, N,E,C,

STATION (SOURCE) NOs 31501161

DRAINAGE BASINI 15 NY GAZETTEER WO3 4353 COUNTYy ROCKLAND

COORDINATES: 4§ DEG 08' 20"N, 74 DEG 09' 47"W

COMMON NAME INCL SUBW'SHED; TORNE BROUK AT CONFLUENCE WITH RAMAPO RIVER

o DWSTR OF TORNE VALLEY LANDFILL
- EXACT SAMPLING POINTs AT COWFLUENCE WIT RAMAPO RIVER 0930
TYPE OF SAMPLEy 21 SURFACE WATER |
® 40/DAY/HR OF SAMPLING; FROM 00/00 TO 06/29/10 |
- REPURT SENT TOs €0 (2) RO (0) LpHE (0) LHO (0) FED (0) CHEM (1)
- PARAMETER | UNIT RESULT  NOTATZION
C 070309 META XYLENE - MCG/L o, LT
070409 PARA XYLENE MCG/L 1, LY
¢ 151409 ORTHO XYLENE ooMee/L g, L T
' A : =]
323609 101,1=TRICHLOROE THANE MCG/L 1. LT\ 2
‘ ‘ 323809 DICHLOROME THANE | MCG/L L. wr
C 334409  BENZENE | MCG/L (EB
- 336609 CARBUN TETRACHLORIDE HCG/L 1. LT
3389097 . BRQUNODICHLOROME THANE ' " MEG/L 1. LT
® 339009 CHLOROF ORM ‘ MCG/L 1. LT
® 3319209 TOLUENME ' MCG/L i, = LT
340909 CHLORUBENZENE MEG/L ! BN
® 341009 VINYL CHLORIDE C meG/L 1. £
343209 TETRACHLOROE THENE MCG ]
. 12 L | co/L :;; s
DATE PRINTEDI 7/28/82 =
¢ - \ I~
. N
Jout
¢
MR oF JESTHABRUOKS,RM,300,TOXIC TRACKDOWNS
NYS,DEPT,OF ENVIROMNENTAL CONSERVATION
S0 uOLF ROAD ' .
ALBANY, N,v, 12233 | SUBMITTED BY$ ESTABRNNY



) p2s3 NEA YORK STATE DEPARTMENT OF HEALTH .
N DIVISIOY OF LABORATQRIES AND RESEARCH
ENVIRONMENTAL HEALTH CENTER

:—' .FINAL REPORT EINAL REPORT FINAL REPQRT
‘. ' RESULTS OF EXAMINATION
v "~ (PAGE 2 OF 3)°

LAB ACCESSION NOg 21341 YR/MO/DAY/HR SAMPLE REC'DS 82/06/30/15

® REPORTING LAYS 17 EHC ALBANY
PROGRAM3 S70 TOXICS SURVEILLANCE, D,E,C,
" STATION (SOURCE) Naog 31501161 _
@ DRAINAGT SASIM; 15 NY GAZETTEER NO1 4353 CUUNTYE ROCKLAND
COORDINATESS 41 DEG 08' 20"N, 74 DEG 09' 47"w
COMMUIs NAYIE INCL SUBW'SHED§ TIRNE BROOK AT COHFLUENCE WITH RAMAPO RIVER
L DASTR OF TORNE VALLEY LANDFILL
- EXACT SAMPLING POINT: AT CONFLUENCE WIT RAMAPO RIVER 0930
TYPE OF SAPLE; 21 SURFACE AATER
W MO/DAY/AR OF SAMPLING: FRUM 00/00 TG 06/29/10 . ,
REPORT SENT TOt €O (2) RO (0) LPHE (0) LHO (0) FED (0) CHEM (1)

L PARAHETER | UNIT RESULT  NOTATION
|, 342109 GROMOFOR™ - “CG/L i, LT
344109 $+2=DICHLOROBENZENE MCG/L -4 LT
't 344209 1+ 4eDICHLOROBENZENE MCG/L 1 o
340999 DIBROMOCHLORUMETHANE MeG/sL - g,
349709 1, 3~DICHLOROBENZENE MCG/L 1.
™ 350809 102aDICHLORDETHAUE MCG/L P
350909 111«DICHLOROETHENE | MCG/L 1.
351009 ETHYLBENZE'IE o uCG/L 1, LT
® 351709 101,2eTRICHLORDE THANE NCG/L 1, LT ®
° 351609 101,2,2=TETRACHLOROE THANE MCG/L RE LY
351909 §1+1eDICHLOROETHANE MCG/L i LT
@ 361109 z-cm.dao_snm.vzm. ETHER MCG/L 1, = LT ‘
L 3612v9 TRANS 1,2eDICHLOROETHENE o omeeL ! = LT
DATE PRINTEDS 7/28/82 | S
( ‘ -
=)}
( S ‘
NYS,DEPT,OF ENVIRONHENTAL CUNSERVATION
SO0 wOLF ROAD . _ ’

. MR F ,ESTRABRONKS,RM, 300, TOXIC TRACKDOWNS
o ALBANY, N,v, 12233 . _ SUBMITTED BYS ESTARROO
-
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CIEA YIRK STATE DEPARTHENT QF HEALTH
DIVISIIN OF LABORATQRIES AND RESEARCH
" ENVIRQUMENTAL HEALTH CENTER

"7 FINAL REPORT

V254

FINAL REPORT

RESULTS OF EXAMINATION
(PAGE 3 OF 3) |
LAB ACCESSTON NU3 21341 YR/MI/DAY/HR SAMPLE REC'DI 82/06/30/15

REPULRTI''G LALE 17 EHC ALBANY

PROGRA'3 970 TOXICS SURVEILLANCE, D,E,C,

STATIUM (SOURCE) w03 31501161

ORAIJAGE BASI'lg 1S NY GAZETTEER NO3 4353 COUNTY

COORDIMNATES: 41 DEG 08! 20"Ny 74 DEG 09! 47"4 :

COMMOW anE THCL SUBW'SHEDS TIRNE BROOK AT CONFLUENCE WITH RaMA
S - DWSTR OF TORNE VALLEY LANDFILL

EXACT SAMPLING POINTg AT CONFLUENCE WIT RAMAPO RIVER 0930

TYPE UF SA-PLE; 21 SURFACE AATER

MO/DAY/HR OF SAMPLINGE FROM 00/00 TO 06/729/10 ,

REPURT SENT TOs €O (2) RO (0) LPHE (0) LHO (0) FED (0) CHEM (1)

ROCKLAND

PARAMETER UNIT RESULT
361309 172«DICHLOROPRIPANE MCG/L L.
361409 ' CIS 1,3«DICHLOROPROPENE MCG/L 1,
361509 TRAHS 1,3«DICHLOROPRQPENE MCG/L i,
361609 ~ TRICHLOROETHENE MCG/L 1,
361709 TAICHLOROFLUROHETHANE uEG/L 1.
361809 BROMUMETHANE MCG/L 1,
361909 CHLOROETHANE MCG/L i,
362009 CHLOROMETHANE MC6/L 1,
4370209 DICHLORNDIFLUORYE THANE “CG/L .

DATE PRINTEDS 7/28/82

“RoF ,ESTRABROOKS,RM,300, TOXIC TRACKDOWNS

i4YSOEPT4OF ENVIRONYENTAL CONSERVATION
. 50 WOLF ROAD

ALBANY, N,Y, 12233

FINAL REPORT

PO RIVER

NOTATION

100 wWvy

- €291

LT

SUBMITTED BYS ESTABROOKX
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059%1 NEW YORK STATE DEPARTMENT OF HEALTH »
L OIVISION OF LABORATORIES AND RESEARCH t
ENVIRONMENTAL HEALTH CENTER - :
FINAL REPQRY ~ - FINAL REPORT - FINAL REPQRT
RESULTS or EXAHINATION
_ (PAGE { OF 1)
LAB ACCESSION NOs 07126 YR/MO/DAY/HR SAMPLE REC'Ds 82/07/02/11

REPORTING LaABY 10 EHC ALBANY

PROGRAMY S7p TOXICS SURVEILLANCE, o,e,c,

STATION (SOURCEJ NOt 31So0liet

ORAINAGE BASINJ 1S NY GAZETTEER NQ$ 4353 COUNTYS ROCKLAND

COORDINATES; 41 DEG 08' 20"N, 74 DEG 09' 47"W

COHHON NAME INCL SUBW!'SHEDY TORNE BROOK AT GONFLUENCE WITH RAMAPO RIVER
DWSTR OF TORNE VALLEY LANDFILL ,

EXACT SAMPLING POINT: AT CONFLUENCE NITH RAHAPO RIVER 0930

TYPE OF SAMPLE: 21 SURFACE WATER

MO/DAY/HR OF SAMPLINGy FROM 00/00 TO 06/29/10

‘ REPORT SENT vO1U co (2) RO (0) LPHE (0) LHO (0) FED (0) CHEM (0)

PARAMETER “UNIT  RESULT  NOTATION
009801  BERYLLIUM MG/L 0402 o
- 009901 COPPER MG/ 0408 LT
010309 MERCURY, TOTAL MCG/L 0,4
010601 SILVER MG/ 0,02
010901  ZINC c - NG/L 0403
011201 ANTIMONY | MG/L e e
012801 NICKEL , MG/L 0408 LT
014301 THALLIUN MG/ 1 LT (
309309 ARSENIC MCE/L 10, LT °
309709  CADMIUM MCG/L 20 LT
309809 CHROMIUM OMCG/L 10, LT e
310109 LEAD | MCG/L 10, LT ‘
310509  SELENIUM MCG/L Se 5 |
DATE PRINTED 8/11/82 ° !
=
¢
et .
[=,]
N .
il {
MR, F ESTRABROOKS,RH 300,T0X1C TRACKDONWNS
NY3,0EPT,0F ENVIRONMENTAL CONSERVATION
S0 WOLF ROAD - | | .
ALBANY NoYy 12233 SUBMITTED BY; ESTABROOK
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0569 NEW YORK STATE DEPARTHENT OF HEALTH
DIVISTON OF LABORATIRIES AND RESZARCH
"ENVIRONMENTAL HEALTH CENTER '
FINAL REPORT -FINAL REPORT FINAL REPORT

RESULTS OF EXAMINATION
(PAGE 1 OF 3)
LAB ACCESSION NO:-21660 YR/NO/DAY/NR SANPLE RECYD: 82/07/29/09

REPORTING LAB: 17 EHC ALBANY

PRGGRAM3 S70 TOXICS SURVETLLANCEs DE, C.

STATION (SOURCE) NOD: 31S01161

DRAINAGE BASIN: 15 NY GA2ETTEER NO: 4353 COUNTY: ROCKLAND

-COCRDINATES: &1 DEG .08° 20"N» 74 DEG 03° 47°W

COMMON NAME INCL SUBW®SHED: TORNE B8ROOK AT CONFLUENCE WITH RAMAPQ RIVER
. OWSTR OF TORNE VALLEY LANDFILL '

EXACy SAMPLING PGINTS AT CONFLUENCE WITH RAMAPO RIVER 100S

TYPE OF SAMPLE: 21 SURFACE NATER

MO/DAY/HR OF SAMPLING: FROM 00400 IO 07727/10

REPORT SENT TO: CO (2) Rg (0) LPHE €0) LHO ¢0) FED C0) CHEM (1)

PARAMETER | | UNET ~ RESULT  NOTATION
070309 META XYLENE MCG/L 1. LY
070409 PARA XYLENE : | MEG/L 1.

151409 ORTHO XYLENE - NCG/L 1.
323609 11+ 1 =TRICHLORDE THANE NCG/L le
323809 DICHLORONE THAKE | © WCe/L 1.
334409  BENZENE NCG/L ‘. ST
336609  CARBON TETRACHLORIDE NCG/L t. LY
338909  BROMODICHLCROMETHANE MEG/L 1. LT
339009 CHLOROFORN. NCG/L 1. LY
339209 TOLUENE j MCG/L e LT
340909 CHLGOROBE NZENE | NCG/L 1. LT
341009 VINYL CHLORIDE o NCB/L 1. LT
341209 TETRACHLORGE THENE . NCG/L t. E LY
DATE PRINTED: 8/13/82 o
, =
ot
[+,
N
(§,]
MR<F.ESTRABROOKSs RN.3000TOXIC TRACKDONNS
NYS.DEPT.OF ENVIRONMENTAL CONSERVATION |
SO WOLF ROAD .
ALBANY, N.Y¥. 12233 | v SUBMITTED BY: ESTABROOK
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 NEW YORK STATE DEPARTMENT OF HEALTH
DIVISION OF LABORATORIZS -AND RESEARCH

"ENVIRONMENTAL HEALTH CENTER
FINAL REPORT

'RESULTS OF EXAMINATION

CPAGE 2 OF '3).

"FINAL REPORT

._aLAE AccESSION NO- 21660 YR/MO/DAY/HR SAMPLE REC®D: 82/07129/09

' ROWER

PN

oA

c € o o

"REPORTING ‘L
PRCGRAN:.S7

Ag: 17 ENC ALBANY

_ 0 TOXICS SURVEILLANCEs D.E.C.
'STATION (SQURCE) NO: 31501161

DRATNAGE BASIN: 15 Ny GAZETTEER NO:
$ 41 DEG 08° 20"Ns» 74 DEG 03* 47°W
COPMON MAME INCL SUBW*SHED: TORME BROOK AT CONFLUENCE WITH RANAPg RIVER
OWSTR OF TORNE. VALLEY

_COCRDINATES:

TYPE OF SAMPLE: 21 SURFACE MNATER
MO/DAY/HR QGF SAMPLING: FRCH 00/00 O 07’27/10 .
T0: CO €2) RQg (0) LPHE (0) LHO ¢0) FED (0) CHEM (1)

REPORT SENT

PARAME

342109
344109

344209

344909

349209

350809

- 350909

351009
351709
351809
351909
361109
361209
DATE PRINTE

TER

BROMOFORM
1+2-DICHLOROBENZENE
1s4=DICHLORGBENZ ENE
DIBAOMOCHL CRONET HANE
1+ 3-DICHLORQBENZENE |
1+2-DICHLORDETHANE

1»1-DICHLOROETHENE

ETHYLBENZENE

1515 2=-TRICHLOROETHANE
101929 2=TETRACHLOROETHANE
1»1=0TCHLOROETHANE

2*CHLOROETHYLVINYL ETHER

TRANS 1,2=DICHLORCETHENE
D: 8713782

s

4353 COUNTY:

UNIT

"MCG/L
"MCS/L

MCG/L
MCG/L
MCG/L

'NCG[L

NCG/L

NC6/L
MCG/L
MCG/L
MCG/L
MCG/L
HCG/L

MRe Fe ESTRABROOKSe RM< 300, TOXIC TRACKIOWNS

NYS.ODEPT.OF CNVIRONMENTAL CONSZRVATION

S0 WULF RQAD

ALBANY,

NeVe 12233

ROCKLAND

: : LANDFTLL
LXACt SAHPLING POINT: AT CONFLUENCE NITH RAMAPO RIVER 100S

RESULT  NOTATION

1.
1.
l.
1.
e
1.
1.
1.
le
1.
1.
1.
1.

SUIMITTED BY:

LY

100 Wwy
-~
-l

9291

ESTA3ROOK
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uSel : ’ NEW YORK STATE DEPARTHENT OF HEALTH
Co DIVESION OF LABGRATORIES AND RESCARCH
_ENVIRCNMENTAL HEALTH CENTER

_FINAL REPORT o FINAL REPOR[ o FINAL REPORT

RESULTS oF EXAMINATION
. .. (PAGE 3 OF 3)
LAB ACCESSION NO: 21660 YRIHOIOAVIHR SAHPLE REC®D: 82/07/23/09

REPORTING LAB: 17 EHC lLBANY

PRCGRAM: 570 TOXICS SURVEILLANCE, D.E_C.

STATION (SJURCE) NO: 31501161

DRAINAGE 3ASIN: 15 NY GAZETTEER NO: §353 COUNTY: RpCKLAND,
COCRDINATES: 41 DEG 08 20"N» 74 DEG 09° &7°M

COrMON NAME INCL SUBH'SHED: TORNg. BROOK Ay CONFLUENCI WITH RAMAPO RIVE
ONSTR OF TORNE VALLEY LANOFTLL
EXACT SAMPLING POINT:s AT CONFLUENCE WITH RAHAPO RIVER 1005

TYPE OF SAMPLE: 21 SURFACE WATER A

MO/DAY/HR CF SAMPLING: FROM 00700 TO 07727/10

REPORT SENT T0s €O (2) Rn C0)-LPHE (0) LHO (0) FED (0) CHEM (1)

R

PARANET;R - CUNIT RESULT NOTATION
361309 152- DICHLBROPFOPANE MCG/L 1. )
361409 CIS 1+3-0ICHLOCROPROPENE NCG/L 1.

361509 TRANS 1,3=0DICHLOROPROPENE ' MCG/L 1o
361609  TRICHLORGETHENE . MCG/L 1.
361709 rattutonortuaunernnns MCG/L 1.
361809 BROMOMETHANE , MCG/L L. LT
361909 CHLORQETHANE | | MCG/L 1. LT
362009 CHLOROMETHANE - MCG/L 1. R;
370209 DICHLORODIFLUGRMETHANE Mes/L 1. LT
s
o
N ) o
DATE PRINTED: 8/13/82 =
et
\ N
~J
MR.F.ESTRABROOKS» RM. 300, TOXIC TRACKDOWNS
NYS.DEPT.OF ENVIRONMENTAL CONSERVATION
950 WOLF RQAD .
ALBANYs NoY. 1223} : SUSHMITTED B8Y: ESTA3ROOK

- o e |



ij)otet NEW YORK STATE DEPAR]HENT OF HEALTH
T OIVISION OF LABORATQRIES AND RESEARCH
; ENVIRONMENTAL HEALTH CENTER- -~ .
-} FINAL REPORTY _ rINAL R!PORT B PINAL REPORT

.' ‘ nzsm‘.;scor !xm!mnon
: { - (PAGE- {1 OF 1)
LAI ACCESSION ~oa 07205 Ynlu0lbav/ua G‘HPLE n!c'o: az/ovll 1

“) REPORTING LAst 10 tHc ALBANY
PROGRAM $70 TOXICS SURVEILLANCE, 0,.E.C.
STATION (SOURCE) Not 31501161 ‘

M DRAINAGE BASING 1S NY GAZETTEER NOI . d:s; couNTvu ROCKLAND
COORDINATES 4t DEG 0p! 20RN, 74 DEG 09! a7 -
COMMON NAME 1NCL luau'anloa TORNE BROOK AT CONPLUENc! w:tn RAMAPO RIVER

DNSTR OF TORNE VALLEY. LANDFILL

EXACT SAMPLING POINTy AT CONFLUENCE u:tn RAMAPO nzv:n

. TYPE OF SAMPLEs 21 SURFACE WATER

@ HO/DAY/HR OF SAMPLING; FROM 00/00 TO 07721/40
REPORY azm vos co (2) RO (01 LPHE (0) LNO (o) FED (0) CHEH (o)

(] PARAMETER | . UNET RESULT  NOTATION
00950} BERYLLIUM . | . MG/L 0,02 LT
009904  COPPER . MG/L 0405

1010309 MERCURY, TOTAL MCG/L 0.4
010601 $ILVER MG/L 0,02

. 010901 2iNe NG/L 0,08
) 011201 ANTIMONY | - WG 1 Lt

12801 NicKEL | MG/L 0,08 Lt
01a301 THALLIUM MG/L e LT

® 309309 ARSENIC MCG/L 10, LT
309709  caDMIUM MCG/L e LT
309809 CHRONIUN MCG/L 10, A

® 310109 LEAD . MCG/L 10, 5 LT

.'Sxosob SELENIUNM MCB/L 5, = LY

- DATE PRINTED{16/19782 3

v =

[=,}
P
)
. MR, F.:sraAenooxs.aN.Soo. 0X1¢ rmcxpouns
) NY8.DEPT,OF zuv!RONH!NTAL CONSERVATION
50 _WOLF ROAD | ) o
ALBANY) NoY, 12233 SUBMITTED BY; ES8TABROOK



.09 NEW YORK STATE DEPARTMENT OF MEALTH
(
- DIVISION OF LABORATORIES AND RESEARCH
~ ENVIRONMENTAL HEALTH CENTER

| .PINAL REPORT 7 PINAL REPORT PINAL REPORY
‘ | | RESULTS OF EXAMINATION
( (PAGE 1 OF 3)

. LAB ACCESSION NOj 22145 YR/MO/DAY/HR SAHPLE REC Ds 82/09/21/{5

~ REPORTING LABS 17 EHC ALBANY
PROGRAM} 870 TOXICS SURVEILLANCE, .E oCo -
"~ STATION (SOURCE) NOg 31501161°
@ ORAINAGE BASINI 15 NY GAZETTEER NOS @353 COUNTYS ROCKLAND
COORDINATESY 41 DEG 08¢ 20N, 74 DEG 09+ 47%W
COMMON NAME INCL SUBW'SHED; TORNE BROOK AT CONFLUENCE WITH RAMAPO RIVER
gp OWSTR OF TORNE vALLEY LANDFILL
EXACT SAMPLING POINTy AT CONFLUENCE WITH RAMAPO RIVER
TYPE OF SAMPLE; 21 SURFACE WATER °
@ MO/DAY/HR OF SAMPLINGE FROM 00/00 TO 09/20/10 :
REPORT SENT TOs €O (2) RO (0) LPHE {0) LHO (0) FED (0) CHEM (1)

‘ "~ PARAMETER UNIT RESULT  NOTAT]ION
070309 META XYLENE MCG/L 1, LT
¢ 070409 PARA XYLENE MCG/L 1, LT
¢ 151409 ORTHO XYLENE MCG/L 1. LT
323609 191,3@TRICHLOROETHANE ©MEG/L 1,
. 323809 DICHLOROMETHANE MCG/L 9.
¢ 338409 BENZENE ) "L MEG/L o1,
336609 CARBON TETRACHLORIDE MCG/L .,
"335999 BROMOD JCHLOROME THANE MCG/L 1, LT
@ 339009 CHLOROFORM MCG/L 1, LT PY
339209 TOLUENE MCG/L 1, Lr
g o
® 5i0909 CHLOROBENZENE | MCG/L 1, LT
@ 341009 VINYL CHLOR}IDE _ MCG/L 1. - LY
341209 TETRACMLOROE THENE MEG/L 1, £ LT
® - |
" DATE PRINTEDI10/20/82 S
[}
¢
[
. [24]
' N
‘ 0
.  WR,F,E8TRABRQOKS,RM, 300, TOXIC TRACKDOWNS
© NY3,0EPT,OF ENVIRONPENTAL CONSERVATION
50 WOLF ROAD
ALBANY, N,v, 12233 SUBMITTED BY: ESTABROOK
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{ FINAL REPORT

\ "‘
N
k4

NEW YORK STATE DEPARTMENT OF HEALTH

DIVIOION OF LABORATORIES AND.RESEARCH

ENVlRONHENTAL HEALTH C!NTER
F!NAL REPORT L

RESULTS OF EXAHINATION

(PAGE- 2 OF 3)
LAS Acceasron NOs 22145 YR/HO/DAY/HR SAMPLE ch'ou 52109/21/15

C REPORTING LABS 17 EMWC ALBANY

PROGRAMg 570 YOXICS SURVEILL‘NCEo DyE.C,

STATION (SOURCEJ NOg 31503168
@™ ORAINAGE BASING 15 NY GAZETTEER NOt 4353 COUNTY}

- COORDINATESS 4§ DEG 08¢ 20"N,.
‘ CONHON NAME INCL SUBN'SHEDI TORNE BROOK AT CONFLUENCE WITH RAMAPO RIVER

74 DEG 09 Q7w

ROCK{ AND

DWSTR OF TORNE VALLEY LANDFILL

. TYPE OF SAMPLEs 23 SURFACE WATER :
@ MO/DAY/HR OF SAMPLINGS FROM 00/00 TO 09/20/10
REPORT SENT T03 co (2) Ro (o: LPHE (OJ LHO (0) FED (0) CHEM (1)

S0 WOLF ROAD

‘;3”‘70 NQVI 1223!

®  PARAMETER UNIT
342109 BROMDFORM MCG/L
& 340109 !oB-DICHLOROBENZENE MEG/L
(389209 1/8<DICHLOROBENZENE MCG/L
384909  DIBROMOCHLOROMETHANE MCG/L
. 349709 1+ 3eDICHLOROBENZENE MCG/L
( 350809  1,2eDICHLOROETHANE . MEG/L
350909 1/ 1eDICHLORCETHENE MEG/L
© 351009 ETHYLBENZENE MEG/L
@ 351709 1,1,2eTRICHLOROETHANE MCG/L
351809 191,2,2TETRACHLOROETHANE MCG/L
® 351009 111eDICHLOROETHANE MCG/L
@ 361109 2°CHLOROETHYLVINYL ETHER MCG/L
361209 TRANS 1,2eDICHLOROETHENE MEG/L
. DATE mureouo/ao/aa |
€i
L; .
| MR,F ,ESTRABROOKS,RM,300,TOXIC TRACKDOWNS
.- NY8,DEPT,OF ENVIRONHENTAL CONSERVATION

EXACT SAMPLING POINTg AT CONFLUENCE WITH RAHAPO RIVER

RESULT
L

1,

1.

.

1.

0€9T 100 wwy

 PINAL REPORT (

NOTATION
o
LT
T
LT

SUBMITTED BYs ESTABROOKX



| oty NEW YORK STATE DEPARTMENT OF HEALTH 4
DIVISION OF LABORATORIES AND RESEARCH
 ENVIROAMENTAL HEALTH CENTER

t'FINAL REPORT ' . PINAL REPORT~ L PINAL REPORT
* RESULTS OF EXAMINATION - -
’ (PAGE 3 OF 3).

LAB ACCESSION NO3 zaus YRIHOIDAY/HR SAHPLE asc'oa ea/owzms '

|' REPORTING LABI 17  EWC ALBANY T
_PROGRAM3 570 TOXICS SURVEILLANCE, 0,E C.
: STATION (SOURCE).NO3 31501161
@ ORAINAGE BASINGI 15 NY GAZETTEER NOU! 4353 COUNTYS ROCKLAND
COORDINATESY 44 DEG 08! °20"N, 74 DEG 09! 47"W
COMHON NAME INCL SUBW!SHED; TORNE BROOK AT CONFLUENCE wWwITH RAMAPO RIVER
. DNSTR OF TORNE VALLEY LANDRILL
EX‘CT SAHPLINO POINT; AT CONFLUENCE® WITH RAHAPO RIVER o
TYPE OF SAMPLE; 21 SURFACE WATER
‘,nOIOAY/HR OF SAMPLING FROM 00/00 TO 09/20/10
REPORT SENT TOs~ co (2) Ro (0) LpHE (0). LHO (o) rEo (0) CHEM (1)

« PARAHETER S ‘ C NIt RESULT  NOTATION
361309 ‘!oZ.DICHLOROPROPANE MCG/L e R |
€ sotae crs 1, 3eDJCHLOROPROPENE MCG/L 1o LT
@ 301309  TRANS 1,3eDICHLOROPROPENE MEG/L ', ‘L <,'§;v
) ~N
361609 TRICHLOROETHENE - MEG/L 1, L 5 2°
‘ 361709 TRICHLOROFLUROME THANE HEG/L 1, IS
@ 361809  BROMOMETHANE - MEG/L ', LT
361909 CHLOROETHANE o NEG/L 1, LT
g 362009 CHLOROMETHANE , . MEG/L 1, Le
@ 370209 DICHLOROOIFLUORMETHANE MCG/L 1 | LT o
® . | e
¢ o | *
€ oare PRINTED$30/20/82 ; | g ;
. g -
) [=}
b
q | ,_.
N
MR,F, ES?RABROOKS.RH.SOOOTUXIC TRACKDONNS e
. nn.o:n OF ENVIRONMENTAL CONSERVATION
; SO0 wWoLP ROAD .
AUBANY, N,¥, 12333 SUBMITTED BY! ESTABROOK



0722 NEW YORK STATE DEPARTMENT OF HEALTH
> © . . . DIVISIOM OF-LABORATORIES AND RESEARCH ,
- - ' EMVIFONMENTAL WEALTH CENTER - '
.-‘rnm. REPORT . FINAL REPORT " FINAL REPOPT

’RE?hLTs7o?5éxni1~ATxon
_ (PAGE 1 OF 1) ' L
( LAB ACCESSION NO: 07343 YR/MO/DAY/WR SAMPLE RZC'D: 62/29/27/11 .

REPORTING LAB: 10 EHC ALBAMNY .
C PROGRAM: S7C TOXICS SURVEILLANCE, D,E. C.
STATION (SCURCE) NO: 31SC11¢1 _
DRAINAGE BASIN: 15 NY EAJETYEER NO: 435 COUNTY: ROCRLAND -
C COORDINATES: 41 DEG G8&°' 27"\, 74 DEG 09* 47"y - ’
CCMMON NAPE INCL SUBW'SHED: TOﬂN‘ BROOK AT CONFLUENCE WITH RAMAPO RIVEP
, " DWSTR OF TORNE VALLEY LANDFILL
C EXACT SAPPLING POINT: AT COMFLUENCE WITH RAMAPO RIVEK
TYPE OF SAPPLE: 21 SURFACE MATER :
MO/DAY/HR OF SAMPLING: FROM 00/00 TO 09/20/10
¢ REPORT SENT TO. CO (2) RC (0) LPHE (0) LHO (0) FED (0) CHEM (0)

s b ity v f";'f'4!sul.t~--mtarxos.a.§
009501 BERYLLIUM _mMe/L 0.02 LY

- -—

-

¢ 009901 COPPER - , ne/L £.05 v ,
C1U309  MERCURY, TCTAL "CG/L Cob LY
‘ 010601  sILvER | | | we/L c.C2
C 016953 Ik S TN Lels
C11241 ANTIMONY 7 - MG/L 1.
C o120 N1CKEL o - me/L t.0s LT
¢ C14301 . THALLIU™ o Y T/ S 1. - LY
369339 ARSENIC ' me6/L 1. LY
S 3C9759 CADMIUM . ueG/L 2. LT
¢ 365959 CHROMIUY mee/L 1. LT
101489 LEAD nCG/L w. B LY
C 316509 SELENIUM e/t 5o o LY
| , = A
C OATE PRINTED: 2/18/83 -
@
C N
. MRoFLESTRABROOXS,#¥, 20, ,TOXIC TRACK;OWNS
* NYS.DEFT.OF ENVIRONYENTAL CONSERVATION
¢ SO WOLF ROAD _ ,
: ALBANY, N.Y, 12233 | SUBMITTED BY: ESTABKCOK



NP,

v3e NEW YORK STATE DEPARTMENT OF HEALTH
' DIVISION OF LABORATORIES AND RESEARCH

« ENVIRONMENTAL NEALTH CENTER |

{ CPINAL REPORT FINAL REPORT.  rINAL REPORT
C L <+ - REBULTS OF EXAMINATION

| (PAGE § OF 3)

LAB ACCESSION NOj3 21019 YR/NOIDIY/HR SAMPLE REC' Dl 82/08/25/16

. REPORTING LABI 17 EHC ALBANY -
" PROGRAM; S70 TOXICS SURVEILLANCE, D.E,.C, _
@ STATION (SOURCE) NOt 31501164 ‘ _
ORAINAGE_BASINS 1S NY GAZETTEER NO8 4353 COUNTY; ROCKLAND
: COORDINATESSs 4% OEG 08' 20"N, 74 DEG 09' a7*w
@ COMMON NAME INCL SUBW'SHED§ TORNE BROOK AT CONFLUENCE WITH RAMAPO RIVER
; DWSTR OF TORNE VALLEY LANDFILL
EXACT SAMPLING POINT; AT CONFLUENT WITH RAMAPO RIVER
@ TYPE OF SAMPLE; 21 SURFACE NWATER ‘
" MO/DAY/HR OF SAMPLING: FROM 00/00 YO 08/24/99
‘REPORT SENT T0s cO0 (2) RO (€0) LPHE (0) LHO (0) FED (0) CHEM (§)

~ PARAMETER | UNIT . RESULT  NOTATION
¢ 070309 META XYLENE MCG/L i, LT
) 070409 PARA XYLENE | ' MCG/L 1. LT
151409 ORTHO XYLENE MCG/L 1.
. 323609 101,1=TRICHLOROETHANE ~ MCG/L 1.
323809 DICHLOROME THANE ’ . MCG/L B
‘
330409  BENZENE | - MCG/L 1.
@ 356699  CARRUM TETRACMLORIDE . MCG/L i. LT
333909 bPIMUDICHLOROME THANE | MCG/L T4y R |
e , |
339009 CHLOROFORM MCG/L 4. LT
@ 339209 TOLUENE = MCG/L N LT
340909 CHLOROBENZENE | MCG/L 1. LT
® , - | o
341009 - VINYL CHLORIDE MCG/L i, 2 LT
& 341209 TETRACHLORUE THENE | MCG/L i, o LT
_ : ; o
" DATE PRINTED! 9/10/82 =
¢ \ —
N
. ’ w
W
¢
. . MRF.ESTRABROOKS,RM, Soonoxxc TRACKDOWNS
| NYS DEPT.OF ENVIRONMENTAL CONSERVATION
SO WOLP ROAD

[ ALBANY, N,v, 12233 SUBMITTED BYs ESTABROOK



,‘. 0327 NEW YORK STATE DEPARTMENT OF HEALTH

- DIVISION OF LABORATGRIES AND RESEARCH

C ENVIRONMENTAL HEALTH CENTER
.f;rnm. REPORT FINAL REPORT

A " RESULTS OF EXAMINATION
o | " (PAGE 2 OF 3) o
_ LAB ACCEBSION NOu 21949 YR/MO/DAY/HR BAMPLE REC'Ds 82708/25/16

. REPORTING LAB§ 37 EWC ALBANY 7. "+
- . PROGRAMp $70 TOXICS SURVEILLANCE, D,E,C,
@ STATION (SOURCE) NOg 31503161
~ DRAINAGE BASINg 1S NY GAZETTEER NOt 4353 COUNTY; ROCKLAND
. COORDINATES: 41 DEG 08' 20"N, 74 DEG 09! a7*w
@ COMMON NAME INCL SUBW'SHEDS TORNE BROOK AT CONFLUENCE wITH RAMAPO RIVER
_ - OWSTR OF TORNE YALLEY LANDPJILL
- EXACT SAMPLING POINTy AT CONFLUENT WITH RAMAPO RIVER
& TYPE OF SAMPLEsS 21 BURFACE WATER R : _
- MO/DAY/HR OF SAMPLINGs FROM 00/00 TO 08/24/99 . ~
- REPORT SENT TO0s €O (2) RO (0) LPHE (0) LHO (0) FED (0) CHEM (1)

FINAL REPORT

PARAMETER | UNIY RESULY  NOTATION
¢ 342109 BROMOFORM MCG/L M LT
344309  1,2eDICHLOROBENZENE MCG/L i, LY
346209 103D ICHLOROBENZENE T MeG/L . ‘
344909 OIBROMOCHLOROMETHANE - MCG/L i
349709 1,3DICHLOROBENZENE MCG/L .
€ 35080 1+2eDICHLOROETHANE HCG/L 1. |
@ 350909  1,1eDICHLOROETHENE HEG/L ™ ot
| 351009 ETHYLBENZENE MCG/L l. LY
. 351709 101,22 TRICHLOROETHANE MCG/L L. LT
@ 351800 101,2,2+TETRACHLOROE THANE MCG/L Y LY
1351909 1,1DICHLOROETHANE MEG/L i LT
I3¢mo<a 2CHLOROETHYLVINYL ETHER MCG/L 1. ?’a:,’ LT
€ 361209 TRANS §,2eDICHLOROETHENE MCG/L i, - LT
|DATE PRINTED! 9/10/82 . =N
4 5
A

NY$,DEPT.OF ENVIRONMENTAL CONSERVATION

S0 _WOLP ROAD
ALBANY, N,v, 12233

«
. HR.F;ESfﬂABRooKS)RM;SOOoTOXIC TRACKDOWNS
¢

SUBMITTED BYS ES8TABROOK



03807777 Tt . NEW YORK STATE DEPARTMENT QF WEALTH
. - -DIVISION OF LABORATORIES AND RESEARCH -
€ o= en o T rr T 20 ENVIRONMENTAL HEALTM CENTER . - ST
Ili:rxNAL REPORT FINAL REPORT PINAL REPORT

C RESULTS OF EXAMINATION
(PAGE 3 OF 3) o
o UAB ACCESSION NO1 21919 YR/HO/DAY/HR SAMPLE REC'DI 82708/25/16

REPORTING LABY 17 EHC ALBANY

PROGRAMg 570 TOXICS SURVEILLANCE, D,E,.C,
@ STATION (SOURCE) ~og 31501168 . L o

DRAINAGE BASING 15 NY GAZETTEER NOI 4353 COUNTY; ROCKLAND |
. COORDINATESS 41 DEG 08! 20°N, 74 DEG 091 47" R
@ COMMON NAHE INCL SUBW'SHEDs TORNE BROOK AT CONFLUENGE WITH RAMAPO RIVER

. DaSTR OF TORNE VALLEY LANDFILL
EXACT SAMPLING POINT; AT CONFLUENT WITH RAMAPO RIVER

@ TYPE OF SAMPLE; 21 SURFACE WATER
MO/DAY/HR OF SAMPLINGg FRQM 00/00 TO 08/24/99 ‘
REPORT SENT TO1 €O (2) RO (0) LpHE (0) LHO (0) FED (0) CMEM (1)

PARAMETER : ' UNIT  RESULT  NOTATION

C 361309 112=DICHLOROPROPANE MCG/L 4. LY
361409 €IS 1,3=DICHLORGPROPENE MCG/L i LT

‘ . ) : ) . . . . E
361509 TRANS 1,3eDICHLOROPROPENE NCG/L i

‘ 361609  TRICHLORGETHENE | MCG/L .
361709  TRICHLOROFLUROMETMANE MCG/L 1l

( | .

~ Jet809 BROMOMETHANE | MCG/L i.

361909 CHLOROETHANE MCG/L no Lt
362009  CHLOROMETHANE MCG/L l. LT ¢
370209 DICHLORODIFLUORMETHANE - MCG/L l. LT

@

o )

| z

b . 9o +

. . °

' DATE PRINTED! 9/10782 "
L - -
[+,}

. W

: (S}

(

." MR,F.ES8TRABROOKS,RM,300,T0XIC TRACKDOWNS

NYS,0EPToOF ENVIRONMENTAL CONSERVATION
SO _WOLF RQAD _

( ALBANY, Nov, 12333 SUBMITTED BYs ESTABROOK



( A : .. .
T T1 NEW YORK STATE DEPARTMENT OF WEALTH
DIVISION OF LABORATQRIES AND RESEARCH

¢ ENVIRONMENTAL HWEALTH CENTER
FINAL REPORY .

,”NAL REPORT -
- RESULTS oF EXAMINATION

- , .o (PAGE 3 oOF 1) . - e
C LAB ACCESSION NOy 07266 YR/MO/DAY/NR SAMPLE RECID; 82708730711
REPORTING LAnt 0 EWC ALBANY . i
_ PROGRANS -S70 TOXICS SURVEILLANCE, 0,E,.C. ) .
CaratioN (30uace) Not 31501161 o o
DRAINAGE BASINg S NY ?AzEyTEERANos 4383, COUNTYs ROCKLAND
. COORDINATES; 41 OEg 08' 20eN, 74 DEG 00! arvin . ,
C cOMMON NAME INCL SusW!SHEDS TORNE BROOK AT CONFLUENCE WITH RAMAPO RJVER
: i 1 DWSTR OF TORNE VALLEY LANDFILL
. EXACT SAMPLING POINT; AT CONFLUENGE WITH RAMAPO RIVER
C TYPE OF SAMPLEg 21 SURFACE WATER. e e .
MO/DAY/HR OF SAMPLINGy FROM 00700 TO 08/24/11} ,
( WPORT SENT YO cO (2) RO (0) LPHE (0) _MO €0) FED (0) CHEM (0)

FINAL REPORT -

‘l' MR,F (ESTRABROOKS:RM. 300, TOXIC TRACKOOWNS

NYS.DEPT,OF ENYIRONMENTAL CONSERVATION
$O0 WOLPF mOAD :
§ ALBANY) NyY¥,e -}

PARAMETER | | UNIT RESULT  NOTATION
( 209843 BERYLLIUM . MG/L 0,02 S
( 909901  COPPER . MG/L 0,08 184
010309 MERCURY, TOTAL MCG/L 044 LT R
| ‘oméx SILVER | MG 002 L= T
Qo1ovin zine MG/ 0,08 tn\E 57
oi1204 'ANTIMONY MG/L le LY
C 03204} NICKEL MG/t 0,08 LY
018301  THALLIUM NG/L " L
309369  ARSENIC MCO/L 10, LT
C 309709  ciomIum MCG/L 2, Lt
309809  CHROMIuM MCG/L 10, LT
(’stotév _LEAD MCG/L 10, z L7
C 316869  SELENIUM weon 5, =
DATE PRINTED18/00782 S
. §
C 3

SUBMITTED BY) ESTABROKS
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SANITARY SCIENCE RECEIVED:
& :

- ! ) . . ‘ cmr 0 ar 'I
LABORATORIES, INC. 0428183

_555 ROUTE 94. NEW WINDSOR : NEWBURGH, NEW YCRK 128 S . GHJ\L'\%;_:\}?'S%LE?'ZCZ'-ASGii

- EXAMINATION_ Ol_’ MATERIAI FROM LANDFILL

Sample No.:_ 83-1155 Date Reported: 18 November 1983
Work Order No.: 534 Date Collected: 2 November 1983
Purchase Order No.: —— ‘Date Received: 2 November 1983
Client Sample No. —-——— Time Sampled: ———-

Client:__Town of Ramapo. Attn: Mr. Gene Ostertag

Address: Dept. of Public Works, Town’ Hall Route 59, Suffern. NY 10901
Sampling Point: Landfill
Collectec by: Town_emplovyee

RESULTS

The sample as received consisted o fist-sized chunks of a rubbery
solid which appeared to be dried paint. A slice was cut from the

center of each chunk. The slices were shredded and combined. A

portion af the composite sample was analyzed dlrectly for aromatic
hydrocarbons with results as follows:

BeNZeNe..cccoececcccssssasscace 13 mg/kg
Ethylbenzene..cccecececccccceee 68 mg/kg
TOlUeN@eccseeccescccccosscsccsns 88 mg/kg
Total XyleneS..c.ececececcosconas 260 mg/kg

Another portion of the composite sample was used for an EP' Toxicity
Extraction which was performed as described in the Federal Register,
Vol. 45, No. 98, p. 33127. The extract was analyzed for the
following metals with results as listed (mg/1)

ArSeniC.ccecececscccescsconccnns less than 0.025
BariUM.ceeceseocsconssccosconsos 0.80

CadmiUM. cceecacececsnoscocsannsne 0.04°
Chromium...cccecececccessecsesss. . less than 0.01

Le\ad.‘O.......'................ 129 E
MerCUrY ececececcocsossccacncasne 0.0005
SeleniUMe.ccecoscccocscsssccsocsee less than 0.001 o
Silve_r.'...C;..Q;.....O..'..... less than 0.01 8
(=]
O
w
~

KY

Pagevl.of 2



Page 2 of 2

Town of Ramapo
18 November 1983

Sample No. 83-1155

The presence of the aromatic hydrocarbons and the concentration’
of lead in the EP Toxicity Extract indicate that the material tested

is -a hazardous waste.

S, 7 ' A g
By: aséééfgaéngZ;%ééﬁl_

Ila G. Fulton, Ph.D. g
Laboratory Director -

[

N

w

o]



LEACHATE ANALYSIS FROM NPDES PERMIT APPLICATION - 1983

Parameter

BOD

coD

TOC

Total Suspended Solids
Ammonia -

pH (Units)

Color {Units)

Fluoride

Iron

Manganese

Arsenic

Cadmium

Chromium

Copper

Lead

Nicke!

Selenium

Zinc

Cyanide

Total Phenols

Benzene

Chloroform .
1.1,2,2-Tetrachloroethane
Tetrachloroethylene
Phenol
Di-n-octylphthalate

TABLE 4-12

GROUNDWATER ANALYSIS

RAMAPO LANDFILL SITE

Resuit

2,751
4,426
400
240
265
7.3
300
0.66

.021
.008
.061
.295
. 140
. 163
.10

.36

.001
.039
.019
.002
.002
.003
.08

.70

-
OOOOOOOO-‘OOOOOOONO

Note: All resulted are in ug/l uniess noted.
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- Envirclest B2

315 Fullerton Avenue

: e ‘ : Newburgh, NY 12550

- Laboratories Inc. , 0195620800
. AR#: &63559-001 DATE REC'D: 88/04/06 DATE COLL’'D: 88/04/06 STATUS: Closed
. NAME: (T) Ramapo FNAME :
STREET: CITY: STATE: ZIP:

“FL LOCATION: well 2

REFPORT TO: same
BILL TO: same

CoLI: Cr+6

_ : coD H
F COLI: Phenol: <0,01 HARD-T :
Fo : ’ CN : 20,008 Ca Hard:
: B : Sso3 :
NO3Z s Br : - C1 s I2
MO2 : Colar 1 Alk : ™~
-FO4 Odor : EOD-In+: Q ﬁ;
u-F04 : ~Turb @ : BOD-Effs: M
S04 H pH 3 8.0 BOD-S h &
BAS @ LI : TSS-In¥f:
._102 : Cond : 320 umhos TSS-Ef+:
H2S : NH3~-T : MLSS :
TH3I-C TKN : MLVYSS
VvSS : Ca : K :
TS : Cr : <0.02 Se : <2.0 ug/l
'S H Co H Ag : 0,005
DS : 290 Cu : 0.01 _ Na :
SS : Au : Tl s <0.1
. SoL Fe 't 0.57 Sn :
i &% 0 Fb : 0.13 Ti :
Al : Mg : ' v :
~b : £0.1 Mn : 0.44 in : Q.06
S : <5.0 ugs1l Hg : 0.4 ug/l THM :
Ea : Mo - TOC : 1.5
Ee 1 <0.00S Ni : <0.04
d : <0,.01 rd 3
Remarks: All results in mg/l unless otherwi indicated.
:
o -
Laboratory Diractor /2788 2
@ 5
o
-
o

New York State Depanment ot Health Approved
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! NE HEISSO-0C1

'..:11»:=ntz {T)Y Ramapo Landfill . Spol Locaticn: Well #Z
.Jel Coll'd: 47528 Sample Rec'd: 4/56/38

- ——— — S - D S D G - N T S T P W - —— —— " - - S — — — o — —— T ——— " — — — S} W P L - ———— - - — —— — —— " W — —— —— = v

FESULTE BLAN}
COMFOUND Sample
Caoncen. MeL Conc.
w3l ugl ug /1
1) Acrolein ' ND 100
2y RAcryvlanitriie MND 130
I7) Benzene ’ ND 5.0
4 Bromodichloromethane : ND S0
S Bromotform _ , ND g.0
&) EBromomethane o : ND S.0
7y Carbon Tetrachloride WD g.0
8) Chlorobenzzne MD S.0
3) Ehloroethans2 ND 5.0
, 10) 2-Chlorecethvlvinvl ether ND S.0
11) Chlorocform ND 3.0
.12) Chloromsthane N S.0
13) Cis-1,3-dichlorcpronene ND 5.0
14) Dibromochloromethane . ND . S.0
1) 1,2-Dichlorobenzene ND .0
18} 1,7-Dichlorobenzens : ND T.0
17> 1,d4-Dichlorobenzgne’ ND S.0
12) 1,1-Dichloroethane ~ ND S.0
19) 1,2-Dichlorcethane : ND S.0
20 1,1-Dichlcroethene : ND 3.0 .
21 t,.2-Dichloropropane MND .0
2Z) Ethylbenzene ND S.0
Z3) Methvlene zhloride ND S.0
247 1.1.2.2-Tetrachloroethane ND S.0
25: Tatrachloroethens2 ND 5.0
Z5) Toluene : WD S.0 :
27 trans-i,7-Dichlorooropene : ™MD Z.0 ‘ND
22! trams-1.,Z-Dichloroethylena MND S.0 : ND .
2%) 1,1,1-Trichlorocethane ND S.C ND ;
01 1,1,2-Trichleoroesthane ND 3.0 ND
I1) Trichlorsathens . ND S.0 ND )
IZ! Trichloraflucromethane ND S.0 MND
2Z) Vinyl chlsoride ND , S.0 ND

M

T34) Total Xwvwlanes . =R N
3 ' = , //77 D
| )li?m
Fer EnviraTest Laboratorias. Inc. ‘i/iqif\ \
. Ronald A. Baver

Fi-resident

1791 100 W@

Envirolest E Laboratories Inc.
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EFA Method 629 Base/Neutral'Extractables GC/MS
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' Envirolest ;@;

315 Fulierton Avenye

| . Newburgh, NY 12550
.: Laboratories Inc. ‘ 9195620890 -
ABH: 63I559-002 DATE REC'D: 88/04/06 DATE COLL‘D: S38/04/06 STATUS: Closed
~NAME: (T) Ramapo FNAME : -

STREET: | ' CITY: . STATE:  ZIP:
- 3L LOCATION: well #3 » |

REFORT TO: same
eIl TO: same

W COLI: Cr+6 @ (n{u}s) :
F CoLI: Fhenol: ©.01 HARD-T :
=C : CN : <0.008 Ca Hard:
: B : ' SQ3 :
NO3 : Br : Cl s 400
02 H Color : Alk :
-F04 @ Odor : EBOD-Inf:
0-F04 : Turb @ : BOD-i_ff:
<04 : pH : 6.6 EOD~S :
. BAS LI : '~ TSS-~Inf:
D12 Cond : 1400 TSS~-E+f:
H2S : NHZ-T : MLSS :
HZ-C : TKN : MLVSS
vsSS : Ca H K :
s : Cr : <0.02 Se : <2.0 ug/l '
S : Co : - Ag : 0.003
TDES : 1000 - Cu : 0.03 Na :
sSs : Au : : T1 : 0.1
. S0L Fe 2 37 ' Sn s
v % 0 Fb : 0.04 Ti :
Al ¢ Mg : : v : »
b 1 0.1 Mn : 3.1 n 1 0.08
S : 21 ug/l Hq : <0.4 ug/l THM :
Ba : ' Mo : TOC : 21
Ne s <0005 Ni 2 £0.04
'd : 20,01 Pd s

Remarks: All results in mg/1 uniess otherwise indicated.

9¥9T 100 WVd

Ronald A. Baver
Laboratory Director

S/2/88

New York State Department of Health Approved



. LAE_ BSIESF=z002 oo - oese
Clisnt: (T) Ramapo Land+ill Sol stion: W 47

Scl Coll'd: 4/4/32 , Sample Rec'd: 4:5/3

EPA Method 624 Volatile Organics GC/MS

D e D T S T e e 0 T T e e i S i . e . e S~ ——— —— ————— S . S S —— —— = — —— - o

RESULTS ) BLANK
COMFOUND Samole
. Corcan. MDi_ - Conc.
ST ug L g sl

1} Acrolein ‘ a MO 100 N

2} Acrvlonitrile : ' ND 100G

I) Eenzene ' MDD S0

4) Bromodichloromethane C MD s, 0

S) EBromoform - ' : ND S0

&) Bromomethane : ND - .2

7) Carbon Tetrachloride ND .

8) Chlorobenzene ND S0

?).Chloroethans ND S0

10) 2-Chloroethvlvinyl ether . ND S 0

11) Chloroform _ ND z.0

. 12) Chigromethane MND S0

17) Cis-1,I-dichkloroorocene MD .0

14 Dibromochloromethare ND - S,0
"15) 1.,2-Dichlorckenzene ‘ : MND 5,0

15} 1,2-Dichlorcbsnzene ND S.0

17) 1.4-Dichlorcbhbenzenes . ND S.0

12) t,1-Dichlcroethane . ~ ND S.0

19) 1,2-Dichloroethane ND 3.0

20) 1,1-Dichloroesthene ND .0

Z1) 1,2-Dichlcrooropane ND S.0

22) Ethvlbencene NC St

27) Methvlene chloride ND S.0

24 1.,1,2,2-Tetrachloroethane D .0

25) Tetrachloroethene ) ND _ S.0

25) Toluene ND S.0 )
Ty dramce=l TalieklAarAamemmamo -?\‘T\FV = A BT g R
28) trans—-1,2-Dichloroethvlene NE ' 5.0 , ND R
29 1,1,1-Trichloroethane ND S.Q 1D

39) 1,1,2-Trichloroethane ND S.0 ND S
31) Trichlorcethens ND S.0 ND M
332) Trichlorcfluoromethane ND - S0 NI .
II) Vinvl chloride : ' MD . S0 NP &
Z4) Total Xylenes ND S.0 MND :‘

For EnviroTest Laborateries. Inc. 7
. : Ronald A. Bav

Fresident . 45'

Envirolest $xi Laboratories Inc.
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EFA Method 625 Acid Extractables GC/MS -
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) d-=Nitrconenol N
F: FPentachloraphenci ND
1) Fhenoid ND
21y Z.d.65-Trichloroohnaenci NI
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Frosigsert
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EFA Method 625 Ease/Neutral Extractables GC/MS
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. [a® 1
‘ EnVII'OTESt ;@ : | 315 Fullerton Avenye
® Laboratories Inc. _ et T

LAB#: 63559-003 DATE REC'D: 88/04/06 DATE COLL'D: 88/04/086 STATUS: Closer
. LNAME: (T) Ramapo _ FNAME 3 _ : :
STREET: CITY: _ . STATE: ZIF:

. SFL LOCATION: well #4

' REFORT TO: same

CBILL TO:
T COLI: Cr+é& @ cop :
F COLI: Fhenol: <0.01 HARD-T :
Skl H CN 2 <0.0035 Ca Hard:
= H B : ' S0z :
NG : Br H Cl1 s 74
NO2 : Color : Alk :
T-F04 Odor : BOD-Inf:
O-F04 : Turb : o BOD-E+f+:
sS04 : " pH s 6. EOD-S :
. ME2AS @ LI H TSS-In+:
SN2 i Cond : 390 umhos TSS-Eff:
- H2S : NHZ-T : o MLSS :
NHI-C : TEN : MLVES
vssS : Ca H K : :
- TS : Cr t <0.02 Se t <2.0 ug/l
Vs : Co : ‘ Ag t <0.00S
TDS : 470 Cu s 0.17 Na :
Ss : © Au : ‘ Tl T <0.1
% SOL : Fe 't 1.6 Sn :
G &% 0 : Fb s 0,02 Ti. :
Al H Mg H v H
Sb : <0.1 Mn : 2.6 Zn : 0.39 2
As t 5.0 ug/l Hg :-4%0.4 ug/l THM : =
Ba : Mo : - TOC : 3.8 '
Ee : <0.00S Ni s <0.04 ) S
Cd : w0.01 Fd : et
Remarks: All results in mg/l unless otherwisg_ indicated. ;
o -
: Ronald A. E3yer
‘ ' : o Laboratory Director 5/2/88

New Yorx Staie Cecarment of Healln Accroved
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Client: (T) Ramapo tanma+ili apl Locatiorm: Well #4 -
" 3pl Coil'd: 4/6/82 .- Samole Fec'd: 4/&/09

EFA Method 624 Volatile Organics GC/MS

RESULTS LANE
<~ CCOMFOUND Sampla
Concan., MDL Conec.
uasl uas wasl
1y Acrolein ND 100
2) Acrvlonitrile T ND. . 100
I} Benzene . ND .0
4) Gromodichloromethane NL S I
S) EBromoform ND =
5) Bromomathans : " ND £.0
7} Carbon Tetrachiorids - NC 5.0
8) Chlorcbenzene ‘ ND 5.0
) Chloroethane ' , ND 5.0
10) Z-Chlorcethylvinyl ether _ ND 5.0
' 11) Chloroform T ' ND 5.0
. 12)- Chloromethane . . ND 5.0
17) Cis-1.Z-dichloronrooens . ND 5.0
14) Dibromocchloromethane ND S.0
1) {,2-Dichlorobencene D S.0
1&) 1.Z-Dichlorobenzene ' ND 5.0
17) 1,4-Dichlaorobenzene ND S0
18) 1,1-Dichloroethane : ND - S.0
19 1.,2-Dichlorcethane : ND S.0
20) 1,1=-Dichlorgethena ND~ S.0
21 1,2-Dichkigropropane ND .0
22) E+hvibenzene MND . S.0
2% Ma2thvlene chloride ND .0
28) 1.1,2,2-Tetrachlcroethans : ND S.0
28 Tetrachlorcethene ND S.0
25 Toluene ‘ ND S.0
=7 trans—-1,Z-Dichlorooroccens NP : 5.0 ND
28) trans-1.2-Dichlorocethylene NL S.0 NG B
2¢) 1,1.1-Trichloroethane . ND =0 np =
20 1.1.2-Trichloroethane ' M 2.0 ND
I1; Trichlercethene ND - 2.0 : ND S
I2; Trichlorofluoromethane ND .0 ng
II) Vinvl chlcride .- ND S.0 MD '
24 Toctal Xvlenes ' ‘ :
Ul
w
For EnviroTest Laboratories. Inc.
. . Ronald A. Bav
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; EnviroTest_;E 315 Fullerton Avenue

. P ® . Newburgh-NY- 12550
.s:-.Laboratones Inc. . wseos0
LAE#: &63559-004 DATE REC'D: 88/04/06 DATE COLL 'D: 88/04/06 STATUS: Closec
- LNAME: (T) Ramapo ' 'FNAME : - _
STREET: CITY: A STATE: ZIF:
SFL LOCATION: 2A 4
REFORT TD: same
SBILL TO:
T COLI: Cr+é COD . :
F COLI: Franols - HARD-T :
SFPC : CN : Ca Hard:
F : R : 35032 :
T : ‘Br : - Cl : 190
NO2 : Cclor : "Alk H
T-F04 : Ocor BEOD-In+f:
0-F04 : - " Turb 3 EOD-Ef+:
S04 : pH- : 7.1 ~ BOD-S @
_ . MBAS LI : : TSS-Inf:
€in2 @ Cend : &S50 umhos TSS-Eff:
H2S : NRI-T : MLSS :
NH3-C : TKN : MLYES
VsSSs : Ca : K :
TS H Cr : Se :
Vs : Cec H Ag H
TDS T 600 Cu H Na :
SS : Au : Tl :
% SOL Fs : I.4 Sn :
G & 0 : Pb : ‘ Ti :
Al : Mg H v :
Sb : Mn : 3.3 in : §
As : Hg : THM : =z
Ba : Mo : TOC : S.5 .
Be : Ni : o
Cd : Pa : 8
Remarks: All results in mg/l unless otherwisenindicated. =
' o
o
Ronald A. Eayer . s
Laboratory Director /2/88 '

New Vorx State Qecanment of Heaith Approved
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Envirolest =%

Laboratories Inc.

LAGH: &TSSP-00s6 DATE REZ @ 8840
SMAME: (T ngmamo
VTREET: _
SFL LOCATICN: 7
ERORT TO: same
NSy TC: =zame
cCoLil Cr+s
cotI Chensl
SFC o
E
Color
T-Fd4 Cdor
)=FO4 Tur

=04
MEAS

S : Ca
T3 : Cr
Wvs HE v Lo
res 1 1400 cu
35 : TR
oStk : Fe
3 & 0 Fb

-4l : “a
Sb : M
4s H Hag

ia : ™
Se : Mi
.o : cd

Femarkss All results in mg
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HGED-T
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g,
—\_.

1

Al
BCD-In+
ECD-E++
pgh-<
TSE-In+
TES-Ef+
MLES
MLVES

k.
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ARa.
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T1
en

f

{
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ind

Sonald A.

Laborstory

New York State Depanment of Heaith Aporoved
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EnVirOTeSt g ' 315 Fullerton Avenue
LaboratoriesInc. s %

&TSS9-007 DATE REC'D: 98/04,08 DATE COLL D: 23/04/04 STATUS

L~EH [ i) US: Cigsed

E: {T: Ramapo o FNAME: : :
TSEET: | SITY © ZTATE:  IIF
|

E ]
- ‘.

: Cr+d e cgr :
: Fhercl: HARD-T
: Ci “s Ca Hard:
: E : 203 :
: ‘Br Je Cl : 2.6
: Coclor Alk :
: Odor 3 BSD-In+:
: Turb @ BODRD-E<+:
: oH : 6.4 ECCL-E
: LI : 23-Inf:
: Cond : 200 TES-E++:
: NHZ-T MLES :
: TEN : MLWES -
zg : Ca : ¥ :
T3 : Cr : =) :
VS : - Ca : Ag :
ns 2 190 . Cu : MNa :
<3 : Al : Ti :
Y SCOL Fe s 1.6 =3 :
v RO Fi : Ti :
i : Mg : Y :
Sk : i : 0.3 CEn :
~3 : Ha : THM : 3
= : Mo : TOC HE G =
re : MNi :
e H ~d H 8
st
Famarts: All results in mg/1 uniess ctherwisz indic=zt=d.

1991

Wi

New York State Deoanment of Heaith Apooroved

e



‘ EnVirOTéSt|—— - . 3_15 Fullerton Avenue
.:I;aboratdifies‘ Inc. ~ -  Newougn, Y 12550

AE#: 63559f@08 DATE REC'D: 88/04/0& DATE COLL'D: 88/04/06 STATUS: Closed
cNAME: (T) Ramapo ~ FNAME: ' .
STREET: CITY: STATE: ZIF:

5L LOCATION: 8A

REFORT TO: same
3ILL TO: same

T CoLI: Creé coD

F COLI: Fhenal: ' HARD-T :
3PC s : CN : ‘ Ca Hard:
- : B : S03 :
NO3 : Br : Cl : 9.6
N Q2. Color : Alk :
r-rFo4 ‘Odor EOD~-Inf:
0-F04 Turb : BOD-Eff:
' 304 : pH : 6.2 BOD-S
. 1BAS LI s v TSS-Inf:
Si02 @ Cond : 190 umhos TSS-Eff:
H2S : NH3-T = MLSS :
NFZ-C TKN : MLVSS
VsSs : Ca : K :
TS : Cr : Se' :
vS : Co : Ag :
TDS s 200 Cu : Na :
SS i Au . T1 :
% SOL : Fe t 4.4 . Sn :
6 &0 : Pb : Ti :
Al : Mg : v : 3
Sb H Mn s 0.2 In : =
As : Hg : THM :
Ba : Mo’ : TOC P T.0 S
EBe : Ni : (=
. Cd : Pd :
Remarks: All results in mg/l unless otherwise indicated. ‘ S

A Ronald A. Eayer
| . - Laboratory Director

New York State Cecantment of Heaith Approved



; EnViI‘OTeSt g 315 Fuilerton Avence

2 - _ Newburgh. NY 12530
® Laboratories Inc. . 0165620830
' ARB#: &TS59-009 DATE REC'D: 88/04/06 DATE COLL'D: 88/04/06 STATUS: Closed
NAME: (T) Ramapo . FNAME :
STREET: CITY: ' STATE: 1P

;=L LOCATION: 10

REPORT TO: same
~ILL TO: same

| COLI: - Cr+b

H coD H
F COLI: _ : Phenol: HARD-T
=C H CN H Ca Hard:
. : B : S03 :
NQ3 : Br : Cl s 24
22 : Color @ Alk H
~-F0O4 : Odor : BOD-In+f:
0~-F04 : Turb BOD-Eff:
<04 H pH : 6.4 BOD-S
. BAS @ LI 2 TSS-Inf:
©i02 ¢ Cond : 180 umhos TSS-Eff:
H2S : NHZ-T : MLSS :
HZI-C : TKN : MLVSE
vss : Ca H K :
-8 H Cr H _Se :
s : Co H Ag 2
TDS : 180 Cu : Na :
SSs :- Au : T1 H
SoL Fe s 11 en :
v & 0 Fb H Ti H
Al : Mq : Y :
b : Mn : 2.5 Zn : g
S ] Hg : THM : =
Ea H Mo : TOC s 1.6
Ta : Ni : o
d H Fd : 8
Remarks: All results in mg/l unless otherwise indicated. -j;
o)
w

Ronald A. Bavyer
Laboratory Director

New York State Depanment of Health Aporoved



EnviroTestE

315 =ullerton Avenue

; : H Newourgh. NY 12550
. : Laboratorles Inc| . (12! 562-0890 .
_.AB#: &37S537-010 DATE REC’'D: 88/04/06 DATE COLL'D: 88/04/06 STATUS: Closed
-NAME: (T) Ramapo : FNAME: '
STREET: ' , CITY: STATE: ZIP:

5PL LOCATION: 10A

REPORT TO: same
gILL TO: same

r CoLI: Cr+&

| : coD :
F CoLI: Fhenol: HARD-T :
5FPC : CN : Ca Hard:
= : R : S0z H
NQ7Z : Br : Cl : 28
NO2 : Color : Alk :
r-ro4 " Odor : BOD-In+:
0-FQ4 : Turbd BOD-Eff:
S04 : pH : 6.3 " BOD-S ¢
.nsms : LI : TSS-Inf:
3i02 : Cond : 190 umhos TSS-Eff:
HZ2S : NH3-T : MLSS- :
NHI-C TKN : MLVSS
Vss H Ca H K :
TS : Cr st Se :
%] : Co s Ag :
TDS : 180 Cu : Na :
Ss : ' Au H T1 :
4 S0L : Fe 1 56 Sn :
o & 0 : Fb : Ti H
Al : Mg H Vv H
Sb : Mn : 3.2 Zn : §
as : . Hg : THM : _ S
EBa : Mo H TOC s 12
Ee : Ni : S
Cd s Pd : s
‘Remarks: All results in mg/l1 unless otherwi indicated. oy
N
-

Rohald-A. ayer
Labeoratory Director

S/2/88

New York State Decanment of Health Acproved



EﬂVirbTEStg | : 31:5' F.u‘l'l_enon Avenue
.E;Labora'tolrie'“s Inc. _ o s

AB#: 53SS9-011 DATE REC'D: 88/04/04 DATE COLL'D: 88/04/06 STATUS: Closed

-NAME: (T) Ramapo _ FNAME :
STREET: CITY: STATE: ZIP:

“3PL LOCATION: 11A

'REFORT TO: same
_qILL TO: same

¢ COLI: _ Cr+6

: coD :
F COLI: Phenol: HARD-T
FC : * ’ CN : Ca Hard:
a : B : S03 :
NOZ : Br : Cl : 440
02 s Color : Alk i
-P04 Odor ¢ BOD-Inf:
0-FP04 : Turb BOD-Ef+:
<04 H pH : 6.7 BROD-S :
. 1BAS @ LI : TSS-1Inf:
3102 s Cond : 2000 umhos TSS-Effi
H2S : NH3-T : ‘ - MLSS :
JH3I-C : TKN : MLVSES
VssS : Ca H K :
TS s ! Cr : Se :
/S 3 ' Co : Ag :
TDS s 1800 Cu : Na :
Ss H Au : T1 :
4 S0OL Fe s 0.6 Sn :
3 & 0 Fb : Ti :
Al : Mg : Vv : ,
S5b : Mn : 6.8 in :
is : Hg : THM : §
"Ba H Mo : TOC : 3.7 =
Se : Ni H
-d : Fd H ‘ g
[

Remarks: All results in mg/1 unless otherwise indicated.

G991

Ronald A. Bayer
Laboratory Directo

S/2/88

New York State Oecanment of Heaith Aporoved



EﬂVerTeSt s’ ’ 315 Fullerton Avenue

.f:Eaborato'ri‘e"s-'-lnc:~. S oo 5630880

AB#: &£3559-012 DATE REFC D: 38G3/04/08 e DATE COLL'D: 88/04/0&6 STATUS " . .ed

'LNAME: (T) Ramapo FNAME : »
STREET : _ CITY: _— STATE: 21F:

" FL LOCATION: 11E

REFORT TO: same
‘ILL TO: same

T coLl: . Cr+b cop

E-COLI: i Phenol: HARD-T :
‘FC : CN : Ca Hard:
- : E : so3 :
NOZ - 3 Br : cl - : 190
02 - @ Color :. Alk :
J=F04 : Odor : BOD-In+f:
0-F0O4 : Turb : BOD-Ef¢:
' 304 : - pH : 6.8 BOD-S -
.1BAS : LI : TSS-Inf: Q ™
si02 Cond. : 1100 umhos TSS-Eff: M N~
H2S NHI-T 3 MLSS R o™
H3I-C TEN ¢ MLVSS a
vsSs : - Ca : K :
rs : Cr : Se H
/S : Co ; ' Ag :
TDS : B%0 - Cu : Na :
38 : Au H Tl :
4 S0L Fe : 42 Sn :
G %0 : Fb : OTi :
al : Mg : Vv : :
b : Mn : 4.9 in : '
A : Hg H THM : §
Ba : Mo : TOC : 14 =
Je H Ni H o
2d : Pd H f=
(]
Remarks: All results in mg/l unless otherwise indicated. s
g:
L)
Ronald A. Bayer C—
. ' ' : Laboratory Director 5/2/88

New York State Cananment of Heainh Agoroved



| EnViroTes t iég ‘ . - 315 Fullerton Ave'nue, _
sLaboratOrleS Inc. _ -. | -gmbsuéggagg 12550

Ky

AE#: 63559—013 DATE REC'D: 88/04/06 DATE COLL'D: 88/04/06 STATUS: Closed
. NAME: (T) Ramapo ) FNAME : :

STREET: : CITY: STATE:  Z1IF:
~FL LOCATION: 12 , :

REFORT TO: same
BILL TO: same

CDLi: Cr¥5

: €COoD H
F COLI: : Phenol: HARD-T :
i H CN : Ca Hard:
. : B : so3 :
NOZ= : Br : Cl : 47
MQ2 : Color : Alk H
-FD4 : Odor : BOD-Inf:
u-FQ4 : "Turb ~ BOD-Ef+f:
- -804 : pH : 6.8 ‘ BOD-S @
EAS LI : _ TSS~Inf:
_i02 Cond : S90 umhos TSS-Ef+:
H2S : NH3-T MLSS :
"H3I-C TKN : MLVSE
vss H Ca H K :
- TS : Cr : Se : '
S : - Co s Ag :
1 DS : 620 Cu H Na H
SS : Au : Tl :
SOL = Fe : 29 Sn :
& 0 : Fb : ‘ Ti s '
Al : Mg : vV : §
' “b : Mn : 14 in : =
| S : Hg s THM :
Ba : Mo : TOC : 11 S
. Re : Ni : H
d : Fd : ’
4 b
: Remarks: All results in mg/1 unless otherwisg indicated. 3

Ronald A. aYér

Laboratory Director S/2/88

New York State Depantment of Health Approved



EﬂVlmTeStE C e T LT T . 315 Fullerton Avenue

L b t | e C © - - Newburgh, NY 12550
‘ a ora Orles nc (914) 562-0890. -
AbB#: 63559-014 DATE REC D: S8/04/06& DATE COLL'D: 88/04/06 STATUS: Closec
LMAME: (T) Ramapo FNAME ¢ A
STREET: - CITY: , STATE: ZIP:

L LDCATION' 113

REPORT.TO: same
'ILL  TO: same '
T CcOLI: " Cr+é COoD

= COLI: Fhenol: HARD-T :
3PC . @ CN : " Ca Hard:
r : B 3 S03 :
NG 8 Er : Cl : 87
02 s Color : - Alk :
J-F’O4 s Odor = © BOD-Inf:
0-F04 : Turb @ -BOD-Ef+:
304 pH . & B.Z2 "BOD-S @ . R
1BAS LI : . TSS-1nf: ,\\)‘ pally
sigz @ Cond - : 560 unhos TSS-Eff: N 2 ™Y
H2S - e NHIZ-T : MLSS : I£
NHZ-C @ TKN : MLVSS
Vvss : Ca : K :
TS : Cr : Se :
vS H Co : - Ag :
TDS : 470 Cu H Na H
Ss : ' Au : T1 :
% oSl e Fe : 1.3 . - 8n :
G &% 0 : Pb : - Ti :
Al : Mg : v : "
Sb : Mn : 0.1 - In : ;‘
As : Hg : THM :
Ba H Mo H TOC : 2.7 o
Be : Ni H 8
Cd : Pd H
Remarks: All results in mg/l unless otherwi indicated. §
' =)
Ronald A. Bayer T~—
Laboratory Directo S/2/88 :

New York State Depantment of Heaith Approved



Envil‘OTEStg o S o _ 315?Q|l¢}tonAve:':ie
‘?;Laboratories Inc. -~ e

-AE#: 6T559-015 DATE REC’D: 898/04/06 ' DATE COLL’'D: 88/04/06 STATUS: Closed

-NAME: (T) Ramapo ’ FNAME ¢

STREET: _ SR CITY: ' STATE:  [iF:
. SPL LOCATION: 114 R

REFORT TO: same
sILL TO0: same

T COLI: Cr+6 Ccap H
F COLI: Fhenol: HARD-T :
SFC "t CN ¢ Ca Hard:
= H B H s03 :
NOD3 : Br ki Cl : 6.9
NQ2 H Coleor : Alk :
T-F0O4 : Odor. : BOD~Inf:
0-F0D4 : Turb ] “BOD-Eff:
S04 : pH : 6.9 EOD-S ¢
MBAS LI : - TSS-Inf:
Sio2 Cond: : 140 umhos TSS-E++:
2s : NHZ-T MLSS . :
NHZ-C : TEN H MLVSS
vsSsS : -Ca s K :
TS : Cr H . Se :
VS s - Co : Ag :
TDS s 140 : Cu : Na s
Ss : " Au - _ Tl :
% SsoL : Fe s 13 Sn H
-G & 0 : Pb. O Ti H
Al : Mg H -V :
Sb : - Mn : 0.5 In - &
As : Hg H THM : =
Ba : Mo : TOC : 1.5 ,
Ee : Ni : g
Cd : Fd : —
Remarks: All results in mg/l unless otherwisge indicated. ;;
:2
Ronald A. Bayer T~—
Laboratory Director S/2/88

New York State Decanment of Heaith Aporoved



EﬂVll'OTeSt ig. et _ A 315 Fuillerton Avenue

Newburgh. NY 12550

L PN re
. LaboratorleS__lr]C. (914) 562-0830

LAE#: 63559-016 DATE REC’'D: 88/04/08 -  DATE COLL'D: 88/04/06 STATUS: Closec

LNAME: (T) Ramapo . FNAME :

STREET: : CITY: STATE: ZIP:

. 8L LOCATION: 16

REFORT TO: same

BILL TO: same .

T COLI: Cr+b @ cobD :

F COLI: ‘ Phenol: HARD-T :

SFC H CN H Ca Hard:

F : R H - 803 H

NOZ H Br : Cl s 270

NO2 : . Color : ~Alk :

T-F04 = Odor - : " EBOD-Inf:

0-F04 : Turb 3 BOD-LCFf:

sS04 H pH : 6.7 . BOD-S .
: MEBAS : LI : TSS-Inf:
. iz = Cond : 1300 umhos’ TSS-Ef+:

H2S : NHZ-T MLSS :

NHZ--C 2 TKN : MLVSS

ves H Ca : K :

TS : Cr : Se :

Vs H Co H Ag :

TLS s 1100 Cu : ‘Na :

SS H Au H Tl H

% S0oL ¢ Fe : S1 Sn H

G %20 : Pb : Ti :

Al H Mg s v H

Sb H] Mn : 4.3 Zn :

As H Hg H THM :

Ba H Mo H TOC . : 29

Ee H Ni :

cd : Fd :

Remarks: All results in mg/l unless otherwise indicated.

%:
o
o

s
e
O
~3
o

Ronald A. Bayer
Laboratory Director

New York State Deparnment of Heaith Approved



EnViI'_OTeSt g - ST e ' 315 Fullerton Avenue
. Laboratories Inc. | _ e g %

Py

A

LAE#: SISS9-017 DATE REC'D: 23/03/0& DATE COLL D: 25/04/0% STATUS:
LNAME: (T) Ramaoo FhAME &

STREET: - CITY: STATE: IiF:
cZFL LOCATION: 115
SEFIET TO: same
Ikl TO: =ame
S CRLTIs Cr+s CCD :
R s0LIs Fhernol: HARLD-T =
S5FC s CN : Ca Hard:
F : E : 3CT :
M3 : Er : 21 s I2
MNGZ : Coior : Alk :
F—-FC4 3 Qdor E0D-In+:
Q-F24 Turk EQOD—-Ef+:
=54 : oH : 7.50 EOD-S.
MEBAS @ LI : . TE5-Inf:
€102 Cond : 170 . TEES-E++:
. HI2S : . NHZ-T MLES :
MHIZ-C @ THEN : MLVES
VEE : Ca : oA :
TS s Cr H e :
VS : Co : Ag :
TCS s 1£0 . Cu : Na : '
=S : AU : T1 :
% S0L ¢ Fe s 0.4 €n :
3% 3 3 Fb : Ti :
Al : Ma : Y : g
Sb : Mn : <0.0S Zn : =
Az H Hag : THM :
Bz : Mo : T0C : 1.0 o
se : Ni : ‘S
=3 : Fa :
) I~
Femarks: All results in marsl 3
. b

New York State Deparntment of Heaith Approved



. [a® | |
EﬂVII‘OTeSt g ) _ . 315 Fullerton Avenue

. Laboratoriesinc. et

+

LaEd: SITEF-015 DATE RECD: 33/04,08 DATE CSiLii'De: 895,/04/05 STATUS: Cicsed
LNAME: (T) Ramaps - FHamE:s
TREET: ) CITY: STATE: ZiF:
LPL LCEAETION: 14 o
EFORT TAME
STams

4
N
+
or

3
.

o
om0 Ny

RS : r : C HAE: 10 13)
N : Coior (& :
T=-=34 Jdor 1 E In+:
-=Z4 Turb B E££,
G4 : cH : 7.3 EGC-5
M2&as e (B4 : TSE-In+:
. =10 s Cond 3 1500 TSS-E++:
. 23 : NHZ-T MLSE :
T =0 g THEN H MLVSS :
=3 : Ca : b :
3 : Cr : E= :
VE : o : ~g :
—oE 1. 1300 Cu : Na ' :
= : AU : Ti :
PO 2 s 41 =t : .
S8 D 5 : Ti :
; : Ma : W :

&.4- In I

I
UYL I o S R
(1]

Z1

- 00
o 1 <
T
3

2 Ni :
=3 : Fa :

:‘
(W}
(@]
ZL91 100 W

T
[}
o
G
hl
[H]
T
[
—
R
i
0
-
—
o
n
[N]
M
3
L3
[
a
pes
i}
n
0

New York State Department of Heaith Approved



BEN DER HYGIENIC LABORATORY

9 Samaritan Drive
Albany, N.Y. 12208

ENVIRONMENTAL LABORATORY - (518) 472-9124
- < ANALYTICAL RESULTS

S . TEmTmEmTEmTETET T ~
Customer: DUNN GEOSCIENCE CORPORATION -- JOHN URUSKY o ~ 3?
Bender Sample # 71170 Collected: 7-25-88 Received: 7-246-88 ' X if
Project: #'2486—1—61? (TOWN OF RAMAPO) Sample ID# DGC-4S. :
ANALYTE Total Matrix Dissolved Matrix
ANT IMONY {8.848 mg\L <8.0468 mg/L
ARSENIC e {6.918 mg\L {6.018 .mg/L
-BERYLLIUM - <8.802 mg\L {8.082 mg/L
BARIUM - - <6.10 mg\L <8.10 mg/L
CADMI UM <(8.882 mg\L <{8.082 mg/L
CHROMIUM, TOT. ’ <6.810 mag\L {8.618 mg/L
CHROMIUM,; HEX. . N A . N A _
COPPER 0.63 ma\L {8.02 mg/L
LEAD - {8.8083 mg\L {8.685 mg/L
MERCURY : {8.00894 mg\L {8.8004 mg/L
NICKEL - : {0.04 mg\L - <0.04 mg/L
SELENIUM A {8.862 mg\L <0.0602 mg/L
SILVER . _ {8.8035 mg\L {8.805 mg/L
THALLIUM o <8.018 mg\L <(8.018 mg/L
ZINC : ‘ - e.02 mgo\L <8.02 mg/L
ALUMINUM : , - . 5.04 mg\L ' <8.820 mg/L
IRON - - ' 7.55 mo\L <0.0S mg/L
MANGANESE 8.16 mg\L 8.063 mg/L
AMMONIA-N . _ 8.11 mo\L -

NITRATE-N 0.2 mg\L -

TOT. KJEL. N : 0.11 mg\L -

BIOL. OXY. DMD. <2 mo\L -

CHEM. OXY. DMD. <3S mg\L -

TOT. ORG. CARBON. 1.3 mo\L -

CYANIDE, TOT. <8.018 mg\L -

PHENOLS, TOT. - <8.9885 mg\L -

ALKALINITY, TOT. I mg\L - g
BORCN : <8.10 mg\L - =
CALCIUM 4.2 mg\L 4.6 mg/L
CHLORIDE <2 mg\L - S
HARDNESS, TOT. NON-CARBONATE 11 mg\L - =
HARDNESS, TOT. CARBONATE 7 mg\L -

MAGNESIUM ] 2,49 mo\L 1.51 mg/L ;
POTASSIUM 1.58 mo\L. .74 mg/L ~
SODIUM . 3.4 mg\L A w
SULFATE ‘ ; 20 mg\L -

TOT. DISS, SOLIDS : ; 54 mg\L -
" COLOR, UNITS _— <3 - mg\L -

TURBIDITY, NTU : 185 mg\L -

' Boron Analrsiz by ERCO Lab -- ELAP ID# 10141 -
William Ringler Date of Report: 8-22-88

Environmental Division , ' NYSDOH ELAP 1D# 10358



Sampie Number

Fom| Pnp-ndby:__ég(c_

T00 WvY

vL9T

DGC-6S
. Organics Analysis Data Sheet
(Page 1)
i . -
i , R
Laboratory Name: Enseco - Ercolaboratory =~~~ Case No: MH_GEQ.S.Q[ENQL
Lab Sample ID No: 0307-01 ' QC Report No: _=
Sample Matrix: WATER — -Contract No: _= —
Data Release Authorized By: |4t / ML  Date Sample Received: 07-26-88
Volatile Compounds
Concentration: Low_ :
Date Extracted/Prepared 08-02-88
Date Analyzed: 08-02-88
Conc/Dil Factor: 1____pH: -
Percent Moisture: __=
Percent Moisture (Decanted); _=
CAS CAS
Number ug/lt Number uglL
74873 Chioromethane 10U 75-87-8 1.2-Dichioropropane 3y
74-83-9 Bromomathane 10U 10081028 Trane-1,3-Dichioropropens sy
73014 Vinyt Chioride wu 70018 Trichiorosthene [ 17]
75-00-3 Chiorosthane 10V 124-48-1 Dibromochioromethane [ 17)
75-09-2 Methyiene Chioride 528 79-00-8 1,1,2-Trichiorosthane L1Y)
67-84-1 Acstone 0y 432 Benzane 28J
735-15-0 Carbon Disuifide [ 1]] 10081018 ¢cie-1,3-Dichioropropene (1Y)
75-35-4 1,1-Dichiorosthens sy 110-784 2-Chicrosthytvinylether A[XV)
75-34-3 1,1-Dichlorosthane sV 75-28-2 Bromoform ) sy
158-860-8 Trane-1,2-Dichlorosthene SV 108-10-1 4-Methyt-2-Pentanone U
67-88-3 Chioroform sy 591.78-8 2-Hexanone 0y
107-08-2 1,2-Dichiorosthane [ 1Y) 127-184 Tetrechiorosthens 3V
78-93-3 2-8utanone U 79-34-8 1,1,2,2-Tetrachiorosthane _ sy
T1.55-8 1,1,1-Trichiorosthane sV 108-88-3 Toluene sy
86-23-8 Carbon Tetrachioride (1) 108-00-7 Chiorobsrzene suU
100-08-4 Vinyl Acetats "wy 100414 Ethytbenzene 5V
75-27-4 Bromodichoromethane su 100-42-8 Styrene L1
Total Xytenes SU
Data Reporting MM-
FunM\onwmoEPA.mhlowingmuuwm“mod.
Additonal ft footnotes ini it N 8
* defnion of each flag muat be erpiary |+ are encouraged. However, the
Value nmmunh.m&ummmumnu' C  This fag epplies D pesticide parameters where the
- detecton iimit, report the valve. idof‘mﬁg.nm has bopo.n confirmed by GCMS. Sngie
. ] COMpPOnent pesticides neémul in e fnal exract
V) mdwumpowmsmnbrbmmm; should be confirmed by
Report the minimum detection limit for the sample with
. the U (e.g. 10U) based on concentaton | This flag is used when the analyte is found In the dlank
diluton actions. (This is not necessarily the insgument a8 well a3 a sample. Rindicates possdieprodadie
detecton limit.) The footnote should read: U - - biank contarmunation and wams the data user 10 axe
Compound was analyzed for but not detected. The. appropriate action,
number is the minimurn atainable detection limit for
the sample .
’ . D Coelution,
: . J  Indicates an estimated value. This fag is used either NA  NotAnsyzed.
when es0manng & concentration for tentatvely
idendfied compounds where a 1:1 response is assumed M Compound excseded the instrument caidrason range.
. Or when the mass spectral data indicated the presence '
of a compound that meets the idensfication critena dut NR Not Required. )
the result is less than the specified detecton imit but )
’ greater than zero. (0.q. M limit of detacton is 10ugA A Matrix spike compound.
i - and a concenralion is caicuiated, report as 3 : 7 . :
CLF: 11/14/88 . 10/8S:



T POTENTTAL RAZARDOUS WASTE STTE T TOERTIFICATION
SITE INSPECTION REPORT -

0
! PART 2 - WASTE INFORMATION NY 0980640853
= T WASTE STATES, UUARTTTIES, WO CRIUCTERTSIICS _
. S ' L] at apply eck 3 apply
- A. SOLID €. SLURRY (Measures of waste X A. TOXIC _ E. SOLUBLE 1. HIGHLY VOLATILE
‘ = 8. POWDER, FINES ¥ F. LIQUID quantities must be . — B. CORROSIVE ~ F. INFECTIOUS ~J. EXPLOSIVE
- CQUDGE S "~ G. GAS independent) C. RADIOACTIVE ~ 6. FLAMABLE ~ . REACTIVE
- s T T . X . PERSISTENT ~ H. IGNITABLE = . [MCOMPATIBLE
D. OTHER - TONS : ~ M. NOT APPLICABLE
- TSpecity) CUBIC YARDS -
» NO. OF DRUMS ~ 30
TYT. WASTE TWPE_
~CATEGORY ____ SUBSTANCE WANE UT_GRUSS RROURT UZ URTT OF REASURE U3 TORRERTS
w SLUDGE
oLwW ’ OILY .WASTE
oL SOLVENTS
PSD’ PESTICIDES
occ OTHER ORGANIC CHEMICALS
¢ INGRGANIC CHEMICALS
ACD ACIDS
BAS BASES
. . ) ] Liquid wastes with high con-
MES HEAYY METALS 50 ‘Drums : centrations of Cu, Pb, and In
. ) - were found on site.
V- RKZDOUS SUBSTARCES [52¢ Appendix for most frequently cited CAS Numbers)
CATEGORY 02 SUBSTANCE NAME .03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION  CONCENTRATION
I MES Copper 7440-50-8 ‘ Drums 1 mg/L
. MES - Lead  7439-92-1 prues _ "320 mo/L
. MES Zinc 7440-66-6 Orums 15 mg/L
S MES Cadmium : 7440-43-9 Unknown ' ' 15 ug/L
[ MES Chromium 7440-47-3 Unknown 57 ug/L
' MES Iron . 7439-89-6 Unknown 56600 ug/L
i MES Manganese 7439-96-5 . Unknown . . 3940 ug/L

| FoS | s RAM 001 1675
Fos - ‘ ' FOS
| TR O T ORARITON T peeHe referemces. 3., oot TTes, mTE SMIya, Teporc)

New York State Department of Environmental Consérvaﬁoﬁ Files, Phase 1 Stud} Ramapo Land Company Site, EA Science and

Tecnnology. ;
Y.S. EPA Contract Laboratory Program, Environmental Protection Systems and West Coast Analytical Service Inc.
lase No. 6812, Laboratory Analysis from NUS Region 2 FIT site inspection conducted on February 5, 1987.

EPKFORN 070-13 T7-81T - _ UZ-8BIZ-07-3X
l , ‘ ' Rev. No. 0
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ANALYTICAL DATA

Torne mountain Sand ano bravel Ccmbany aka Rasaoo Lang Company

Fepruary 3, (387
Case: wbB1Z

VOLATILES

SAMALE NUMESR

TRAFFIC RECORT NUMEER
RATRIX

UNITS

INYE2-GWE INYB2-Clid INY62-EW3 INYEC-SWI iNYES-SED] INYES-SHe INY62-SED2 INVE2-BL
| BIS48 ! BISA9 - BIS30 i DBIAS9 | _BIS46
| agueous | aouecus i acueous | agueous Isediment | agueous isediment | aqueous’
I

ug/L

ug/L

ug/L

ug/L

ug/kg

}

BIS55

ug/L

|

bISA7

ug/kp

!

BISSI

ug/L

Cnlorosethane
Bromometnane

Vinyl Chloride
Chlorcetnane
Methylere Chioride
Rcetone

Carbon Disuifide
1, 1-Dichloroethene
1, {-Dichloroethare

Trans-1,2-Dichlorcethene

Chloreforn
i.é-Dichloroetnane
Z-Butarone )

1. !, 1-Trichloroethare
Carbor: Tetrachloride
Vinyl Acetate .
Eromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
Trans-1, 3-Dichloroorocene

_ Trichlorcethene

Dibromochlcrosethane

1, 1,2-Trichlorcethane
Eenzene
Cis-1,3-Dichlorosropene
&-Chloroethylvinyiether
Brosofera

2-Hexanone
4-Methvi-¢-Pentarone
Tetracnlorocethere
Toluene '
Chlerobenzene
Ethyibenzene

Styrene

Total Ivieres

HOTES:

!
]
|
|
|
i
)
[]
i
|
i
!
!
|
i
]
{
!
|
!
!
!
|
1
!
!
!
]
!
i
|
|
!
¢

@B

QB

Blank space - compound anralvzed for but rot detected

@ - analysis did not oass EPA GA/GC requirements
J - comoound oresent below tne specified detection limit

e e e e e s e T e e e ——

Q0B

1R]

B - coeoound fours in laboratory blank as well as tne samgle,
indicates rossible/probasle biank contamination

i
!
]
!
1
|
!
|
I
i
|
i
|
!
]
!
|
!
!
!
|
|
|
!

|
[
!
]
l
[
:
[
!
|
!

as

#3737
PG/ of

oL91 100 WH



ANALYTICAL DATA

Torne sountain Sand ano Gravei Ccmpany aka ualaoo Land Lcupany
February 2. .387 -
Case: #bai¢

SEMI-VOLATILES oo .

' { l=— } ' ! | e ) i
SAMPLE NUNBER 'NY62-GWl INYER-GW2 INYEQ-BWS iMYE2-SWi :NYES-SED! INY52-5w3 INYB2-3ED2 ! YE2-BL)
TRAFFIC REFORT NUMBER i BITAB | PBISA9 . BISSO i BI4S9 ! . BIS4S E]SSE BI1S47 51531

#ATRIX ' agueous | aouecus i aOUBOUS | A0UEOUS iSEdimENt  SCUEOUS iceginert | aaueous

UNITS

ug/il

uo/L

ug/L

ua/L

un/ko

/L

up/ke

up/L

N-Nitroscdizetnyianine
Phenol -

Aniline
Bisi2-Chloroethyl)Ether
2=Chloropnerol
1,3-Dichlorobenzene
{,4-Dichiorobenzene
Benzy! Alcohol
+2-Dichlorobenzene
2-Methylonerol

kis(e-Chloroisaoropyl)Ether!

4-Methviphenoi
N-Nitroso-Di- n-vrooynanme
Hexachloroethane
Nitrobenzene
[sophorone
2-Nitrophenoi

2, 4-Dimetnylphenoi
Benzoic Acid
Bis(2-Chloroethoxy) Methane
¢, 4-Dichlorophenci

1,2, 4-Trichlorobenzene
Naphthalene "
4=Chloroaniline
hexachlorobutaoiere
4~Chloro-3-Metnylohenoi
Z-Methvinaonthalere
Hexachiorocyclopentadiene
2, 4,6-Trichloropnenol

2,4, 5-Trichlorooheno!
Z-Chloronapnthaiene
2=Nitroaniline

Dimethyl Fhthalate
Rcenapnthylene
3-Nitroaniline
ficenaphthene
2,4-Dinitroonenoi

-4=Nitroohenol

Dibenzofuran
Z,4-Dinitrotoiuene
2,6-Dinitrotolusne
Jiethyiphthaiate

4-Chlorooneny.ipheny! evner ;

Fluorene -

!
i
!
]
!
|
i
!
'

i
|
|
|
!
|
|
i
]
|
t
!
|

e e e o e e am Em ee e mm ce e e . me e = e = e -

C8%.J

110.J

28.J

33
szp/

Pé6

100 WvY

LLI9T



on B

RNALYTICAL DATA

Torne mountain Sand and Gravei Connanv aka uauano Lam Ccnuanv

feoruary 3. 1387 S :

Case: 6812

* SEMI-VGLATILES - ! ,

- - i : I— ] - e | od ' '
SAMFLE WUMEER 'NYBS-61 INYB2-GM2 !NYBS-EW3 !NYS2-SWI INYBI-SED! 'NYS3-Swd INYb:-SED.INYS:--'I ]
TRAFFIC REPORT NUMEER ! BISA8 i CGISAS | BISSO ¢ Si4S9 | -BIS4E BISSS 1347 SI5E1
HATRIX ' 30UeOUS 1 sQueoOus | sgueous : souecus lsediment ! aqueous lsedmem': I agueous ;

“UNITS

ioue/l ougrn . wgil ug/l . wg/kg iouwe/b ug/ko

wg/b

4-Nitroaraline i
. 4, 6-Dinitro-g-Methylohenol i |
N-Nitrosogichenyiamine ! g
4-Brdéounenylphenyl ether !
Hexacnlorobenzene !
Pentacnlorophemoi - I

i

Fhenantnrene
wnthracene
ux~n-5utvlnhth
Flucrantnene
“vrene
Butvloenzyioht

alate g id LI P

— . de -

haiate . ; : i o

Z.3'-Fichlorooenzioine : i ! : i b !

Benzo:a)finthra
Bis{2-Sthvinex
Chrysene

Si-nOctyi Pht
Benzo(b)Fluora
Benzoik)Fluora
BenzoiaiPyrene

Irderotl, 2, 3-cd) Pyrene i

Dibenzoia,h)An
Benzo(ohi)Pery

~OTES:

Blark space -
:“ -
J -
g -

cene
yi)Fhthalate

-

(¥ "
. b

X

halate -
nthene
nthene

thracene
iene i

ccapoung anaivzeo for but not cetecteg

anaiysis cid n3t cass EPA 0A/GC recuirements

comoouno oresent beiow the soecified cetection iimit
comoound foura in laboratory oiank as well as the samole,
irdicates pcssible/srababie blank contawminaticn

100 WWY

8L91

%33

P30
57
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ANALYTICAL DATA

iorne Mountain Sand ang orave, L.unanv aua Ranaoo Lano Ccnnanv

“edruary 3, (387
Case: #8812

FESTICIDES/FCYs

]

[

B

SAMALE HUMBER

YRAFFIC AEFORT NUMBER

SATRIX
UNITS.

INYE2-5H1

! aoueous
-

v1548

w3/l

INYG ~GHE INYER-GN3

| agueous

51549

178

a1550
aguecus
ug/t

t

51459 ! BlS4s

aduecus lsegiwent : aaueous isediment | aoueous |

uo/L ug/ke

.

iNT62-SW] !NY62-SED! tNYE2-Shs

BISSS

ug/L

INYB2-SED2INYBI-BLl |

BIS47

ua/ko

81554

ug/L

Alpna-iHC

Beta-f=C

Delta-EHC
Gamsa-BHC iLindare)
Heotacnlor

fAldrin

Heotachicr Epoxioe
Endosuifan |
Dielarin

4, 8" =D0E

Znarin

Indosulfar i:

4, 4'=-0DD

Endosuifan suifate -

Erarin Rldehvoe
4, 4'-007
Methoxyvenior
Endrin retone
chlorgare
Toxaonene

~ drocior={0if

fAroclor=1221
Arocicr- 1232
Arocior=1242
Hroclor—i248
Sroclor-1254

" Aroclor-$250

~NOTES:

Slank space - compouna analyzed for but not getected

@ - analysis did not oass EPA OA/OC reguiresents

|
1
!
]
!
!
!
I
!
i
!
!

J = compouno aresent teiow the ssec:fied detection linmit
b - comooungs fouro 1n iadoratory slank as weil as the sasole,
indicates nessx:le/orcoable slank contamination

6 ng.[ -[()() “\ill

#33
PlL 4
p/



ANALYTICAL DATA -
Torne Mountain Sand and Gravel Co-nanv aka Ranm Land Ca-nany
February S, 1387

Case: #68!2
INORGANICS ! _ _ .
- - | [ o | ! ! L } }oee
SAMFLE NUMBER INYE2-GW1 INYEZ-GW2 INYE2-GH3 INY62-SW! INYE2-SED!INY62-5W2 INYE2-SED2INY62-BLI
TRAFFIC REPORT NUMBER i WRI729 | MBI | MBIT70 | MBI934 ) MBI338 .1 MBI336 | MBIS3I | MEIS3S
erIX | aguecus | aqueous ! aqueous | aguecus isedisent | aquecus !sediment | aguecus
UNITS | | ug/l 1 owg/l 1 owg/t b oug/L 1 wg/kg | owg/l 1 mg/kg 1 ougiL
} I i i | -1 | t

Alusinus I 18500 | 27800 | A700 2170 | 5580 1 (1301 ! 6ISC 1 (7]
fAnt ymony I | | ! P | I R !
Arsenic | | | | | ! L9
Bariug tof1303 1 (160 1 270 i L3031 ) [ o3 |
Reryllius (IS § PO B R ¢ ) I AR S L) I 10,63 1 110,42
Cadeiun i 1S 9.9 | 1 3.0 | IS4
Calciua 135400 1 ZS300 1 94900 ! 15200 1 4870 1 18500 1 1330
Chremium 19 IS4 1A% i (I 1 I 120 !
Cobalt I € <) H T & ) A B ¢ I | I (8.0 ! I [(6.,0) I
Copper 120 ' 88 {4 O3y 1 et P33
Iron I- 56600 1 50000 1 SA700 | 2800 | 13800 | ] 1 28100 1 (82)
Lead toIs0 1 230 I | Q 110 ) ! -] ]
Magnesius I 17100 1 1600 1 27700 | (4490 | 3780 ! [4360) | 2840 |
Manganese 11790 1 330 1 1830 ! 310 1 260 & 4 1 A0 |
Mercury . 0.3 | ! ! ! I [
Nickel [ X I AS I (40 ! I (6.0 112 |
Potassium I {3790) 1 [3030) | SOA0 I {14900 | (710) | 1 (450}
Selenium | | i | | | i !
Silver (N T N N I+ N IR B | R B - @
Scdiue I 14300 | 10700 | BO200 | 29800 | I 44500 | !
Thallium [ | { i ! ) [ I
Vanadius I {483 1 120 1 64 | 18 ] P25 |
line ! J120E 1 1406 1 130E I 0 1 i 0 1 A3 ! ]
NOTES:
Rlark space - compourd aralyzed for but not detected

Q - analysis did not pass EFR QR/GC requiresents

k - compound found in laboratory blank as well as the sasple,

" indicates possible/probable blank contamination

{) - compound present above the instrusent detection limit,

3

but below specified detection limits
indicates a value estimated or not nnortod due to the
presence of interference

t
|
|
1
|
!
|
t
|
!
|
1
!
1
!
1
!
|
f
t
[
|
!
1
|
l
|
!
|

0891 100 WV



Spring Yailey Water Comzany

August 2, 1991

~ -~
:~b .

, "URS CONsLi—.
Mr. James Lanzo , -
Project Manager | - _AUG g 1992
URS Consultants, Inc. : o
282 Delaware Ave. JOB # 3¢ 2 X\
Buffalo, NY 14202-1805 : =Lz XV«

’

Dear Mr. Lanzo: ,L;‘ »7P//”’
P ""l
Attached, as per your letter dated July 12, 1991, is water

quality information regarding Spring Valley Water Company Wells
94, 95 and 96.

. If you have any questions, please feel free to contact me at- 914-
’ 623-1500. S _

~ Sincerely,

/'\.I " ~_ B .- oy .

’ Al a8 W ot .
s e T,
Jean M. Matteo T

Manager-

Environmental Resources

JMM: jc
Enc.

T00 Wvd

1891



HACKENSACK WATER COMPANY

_ANALYTICAL LABORATORIES
200 ELM STREET,
ORROELL, NJ 07649

ANALYTICAL SUNNARY

Lab Number .. 701278 .
Sampie ldentification .. Spring Valley well 94-Ramapo Valliey ¥vell Field
* CoTlection Date 7712488 Collector ' ML :

H Color (oI h 3

-

urbidity (NTU)

Temperature (F)
Alkalinity, CaC0O3

Carbon [Movide Free

Chiorige

Uerdmana - Y
hteH i, C\:L-ﬂ.',)

Laimgn, Ca
ragnesium, Mg
Pataezium, K
G, a2
Zodium, Na
Sulvate o0d
aenrmanie Croz M
Miimite o

[ 15X SO0 Y T
[AIRA SIS} |

Atutninyn, &l
Araenic, Az
Barurn Ba
wadmiumn, Cd
Chrernium, Cr
Conper, oy
Iren, Fe

—_ n My

CH Ul ~— o O
CO~d=d ™

[48

18

[ENubed

"
C.50
0.G5
ND
MD
MU
HD
HE
Nk

—
tr\

Chlorime, Free
. Total

Fluaride

Solids Suepended

Lesd, Fb
Mangane2g, Mn
Mercury . Mg
Hickel, wi
Selenium, 3¢
dilver. ag

Zing, In

Total Coliform Organisms, as MPN index rer 100mi

HD
HD

WD

WD

Volatile 7o
Tatal - oaz
Conduztivity
Micremhes fern) .. 287
Bisenlved Cxygen --
MEAS M0
- Phoaphate oF G.odg
i-F 0.us

WD
NE
MO
WD
MD
... HOb
.. HD

HD

o
Louis &. Briganti
Cniter Chennist

034
Pt 2

&

100 wWwy

'V

<891

Fesults sre sxpressed I mg/L, unless otherwise stated.

Anaiuses sre pertormed n accordance with the latest edition of “"Standard IMethods for the exanmination
of Water and Wastewster” and/or USERA spproved methodalagy.

The romenziature "ND ™ rapresznts anzlutes that are not getectsd, or analytical detection limits as
e prezred within Appendix A.




HACKENSACK IWATER COMPANY

: ANALYTICAL LABORATORIES :
Louis A. Briganti ' o 200 Elm Streed

Chiaf Chemist = S : - Oradail, N.J. 0?6439
UOLATILE ORGANIC ANALYSIS '

Lab Number ... 702149

Sample. Identification .. SV WELL *94

Comments - . Lo i

Collection Date ... 12/12/88 Collector ... S8

Analysis Date .. 12/719/83 Analyst ... Carol R. Flach, Superuvisor Chemist{
CONTAMINANT ppb CONTAMIMNANT _ ppb
BENZENE ... ND 2,2-DICHLOROPROPANME .. MND
BROIMOBENZENE , ... ND 1,1-DICHLOROPROPENE T .. ND
BROMOCHLOROMETHANE ... ND ¢is-1,3-DICHLORDOPROPENE ... HND
- BROMODICHLOROMETHAMNE ... ND trans-1,3-DICHLOROPROPENE ... ND
BROMOFORM ND ETHYL BENZENE HD
BROMOMETHANE .. ND HEXACHLOROBUTADIENE ... ND

- n-BUTYLEENZENE ... ND ISOPROPYL BENZENE .. ND

sec-BUTYLBENZENE ... ND p-1SOPROPYLTOLUENE ... ND
tert-BUTYLBENZENE ... ND METHYLEME CHLORIDE . .. ND
CAREON TETRACHLORIDE . ND NAPHTHALENE ... ND
CHLOROBENZEME ‘ .. HND n-PROPYL BEMNZEME .. ND
CHLOROETHANME .. ND STYRENE ... ND
CHLOROFORM ... ND 1,1,1,2-TETRACHLOROETHANE ... ND
CHLORDMETHANE : ... ND ©1,1,2,2-TETRACHLORCETHANE ... ND
2-CHLOROTOLUENE ... ND TETRACHLOROETHENME .. MD
4-CHLORDTOLUENE ' ND TOLUENE .. ND
DIEROMIOCHLARDMETHAMNE .. NOD 1,2,3-TRICHLOROBENZENE ... ND
DIEROMOMETH&aNE - .. ND 1,2,4-TRICHLOROBENZEME ... ND
1,2-DICHLOROBENZENE .. ND 1,1,1-TRICHLOROETHANE .. ND
1,Z-DICHLOROBEMZENE ND 1,1,2-TRICHLOROETHANE ... HND
1,4-CGICHLOROEBENZENE .. MWD TRICHLOROETHENE .. ND
DICHLORODIFLUDROMETHANE ... ND TRICHLOROFLUOROMETHANE ND
1,1-DICHLOROIETHANE ... ND 1,2,3-TRICHLOROPROPANE ... ND
1,2-DICHLOROET HANE ... MND 1,2,4-TRIMETHYLBENZEME ND
1,1 -DICHLOROETHENE ND 1,3,5-TRIMETHYLEBENZEME MO
cis-1,2-DCHLOROETHENME HD YINYL CHLORIDE ND
trans-1,2-DICHLORDETHEME ... ND m-XYLEME .. ND
1,2-DICHLOROPRUPAME ... ND 0-XYLEME ’ ... ND
1,3-DICHLOROPROPANE .. ND p-RYLENE ... ND

_ The nomenclature "ND " represents contaminants that are not detected, or an analytical detection limit
ot 0.5 ppb. .

Analyses are perfurmed in accordance with USEPA approved methodology : USEPA Mathed 502.2:
“Mathods for the Determination of Organic Compounds in Finished Drinking Water and Raw Source
water”. Sept., 1535, E2L, USEPA, Cincinnati, Ohio. '

cg9l 100 W




HACKENSACK 4 " Z.".PANY
ANALYTICAL LAZ3RATIRIES

200 ELM 9*9 ET
ORADELL, Koo © 74

\0

(EPR METHOD Siia BNHLYSIS

RKIPORT DATL 12729788 SAMPLE = 70127¢
SAMPLE D 0 SYWELL =24 CCOLLECTED T
AMAI \v"" AR -
MICROZATRACTAS TS
08 Mothnad SN4 TITNTT aas
IR ’T‘-ﬁi'n_ﬂhmna'rnar\a {CﬁQ\ ket
! Z=Dirpome-T-Chlarsnranane (2200 ’ A
Kuoc -

Kelth Certnick / Supervisor-Chemist

L1

DBw in Ma...r by Hicroexu'acuon and Gas Chromatagraohy. 1985, :d. Rev. 1900.

100 WV

¥891



lelen Gt b el LI 2

HRCKENSHCK IDRTER CUMPHN?

HNHI.VTICHI. lﬂBUHﬂTﬂRIES
- © 200 ELM STREEY,~
e R nnnnm,mnn«

. | | | ANALYTICAL SUNNARY

Lab Number .. 70477 - T w KR o
Sample Identification .. Spring Valley Well 95-Ramapo Valley Well Field

Collection Date ... 3/22/88 - Collector ... AR
pH e 1.0 Calor (CV) . 4
‘ - Turbidity (NTU) - .- 0.4 Chlorine,Free - - ... ND
: Total... .. ND
Temperature (F) - 4 Fluoride L =
Alkalinity, Cac03 .. 42 ' U
Carbon Dioxide, Fres ... 7 Solids, Suspended - ... ND
Chloride v 92 7 Volatile v B
Hardness, CaCO3 ~ .. 76 Total . 1260
“Caicium, Ca . 18
Magnesium, Mg S : Conductivity -
Potassium,K .- : (Micromhos/em)  ~... 300
Silica, Si02 . - '
‘ Sodium , Na .. == ' Dissolved Oxygen .. --
. ~ Sulfate, S04 . 10 : '
- Ammonia, Free, N .. 0.02 M.BAS.- . ==
Nitrite, N .. ND Phosphate, o-P ... ND
Nitrate, N . 0.76 - t-P- - .. 005
Aluminum, Al .. 0.07 Lead,Pb . =
Arsenic, As . == _ " Manganese, Mn .. 0.21
Barium, Ba . == Mercury, Hg ' . ==
Cadmium, Cd . = ' Nickel, Ni . =
‘Chromium, Cr . == Selenium, Se - -
Copper, Cu .. 0.01 Silver, Ag S ==
iron, Fe .. 0.07 _ 2inc, Zn .. 0.02

Total Coliform 0rganlsms as MPN lndex per 100mL ... ND

%cé(@

Louis A. Briganti
Chief Chemist

'; .
=
o
(=]
fur}
-
(=)
(o]
(S}

Results are expressed in mg/L, unless otherwise stated.
Analyses are performed in accordance with the latest edition of “Standard Helhods for the exammatlon
. of Water and Wastewater* and/or USEPA approved met.hodology

The nomenclature “ND” represents analytes that are not detected, or analytical detection limits as
expressed within Appendlx A.




HHCKENSHCK I.UHTER COMPHNV
ANALYTICAL LﬂBORHTORIES

Louis fl. Brigenti

200 Elm Street

Chiaf Chemist Gradail,
- UCLATILE ORGANIC AMALYSIS
Lab Mumber ... 701554

Samolie ldentification
Cornroments

S' WELL *95

N.J. 07648

Callection Date . 19511533 Collastor ... 33
Analyzic Date T .. 1013783 Analyst Carol R. Flach, Supsrvisor Chemist
CONTAMINANT pob CONTAMIMNANT poh
BEMZENE ND 2,2-DICHLOROPROPANE MO
BROMOEENZENE- v ND 1,1 -DICHLOROPROFPENE ND
EROMOCHLOROMETHANE N[ t‘1...-1 .~E'ILHLD':CIP°UPE’JE MO
EROMODICHLOROMET A NE ND ?ra‘w-n CICHLOROPROPENE .. N[
EROMOFORM Mo ETHYL EL’JGENE N
SRGMGMETHAMNE HD HESACHLOROEUTADIENE MO
n=DUTYLBENZENE ND ISO0PROFYL BENZENE D
2o~ BUTYLBENZENE MO p-ISOPROPYLTOLUENE ND
tert-BUTYLBENZENE MO METHYLENE CHLORIDE HD
CAREBON TETRACHLORIDE D MAPHTHALE? .IF NG
CHLOROBENZIENE MD n-FROEYL BENTENE MG
CHLOROETHAME MO STYREMNE ND
CHLOROFORM ND 1,1 ,1,2-TETRACHLOROIETHANE ... - ND
CHLORQMETHANE HD 1,1 ,Z‘ 2-TETRACHLORQETHANE ... ND
S-CHLORSTOLUENE MO TETRACHLOROETHENE ND
A-CHLOROTOLUENE MND TDLUr ME D
DIBROMOCHLOROMET Hant ND 1,2, 3-TRICHLOROBENZENE MD
CIERDMOMETHANE ND 1,2,4-TRICHLOGRIBENZENE MO
1, 2-DMCHLOROBENZENE ND 1,1, 1-TRICHLOROETHANE M
L I-DICHLOROBENZENE ND 1.1,2-TEICHLOROETHANE MO
1, 4- DICHLOROBENZENE ND TRICHLOROETHENE ND
Gl ‘Z'-i'HFnD FLUOROMETHANME ND TRICHLOROFLUZROMETHANE MEi
1,1 -DICHLDROETHANE NO 1,2,3-TRICHLOROFPRCPANE HD
1,2-DICHLORDETHAME ND 1,2,4-TRIMETHYLBENZENE MD
‘_‘-C'.-...LUF’DETHENE MD 1,3, 5-TRIMETHYLEENZENE MO
“Ciz-1,2-DICHLORGETHENE - ND VINYL CHLORIDE MO
trans-1,2-DICHLORDETHENE MND m- \ 'LENE ND
1,2-DICHLOROPROPSNE ~ ND 0-xY E’lt MU
o= DICHLOROPROPANE ND p-XVLEMN ND

The nees -nn.la"ure "ND" recresanis contaminant-.-:

of §.5 ppD

that are not detectad, or an analytical detecticn limit

Ansiyses are pertormed in accordance with UZEFA approved m-*hndnln-;'.l USEF A M*—*h”d 502.2:
e Hhods for the Determination of Oy ganiz Compeounds in Finizhed Drinking Water and Raw Source
Water™. Sept, 1928 EMIL, UIZPA, Cincinnati, Ohio.

100 WWH
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HACKENSACK WATER COMPANY
PESTICIDE /7 HERBICIDE ANALYSIS

Results expressed in ug/1.

n

-~
-,

CSAMPLED: . 5 WELL =3

Sample:  ®70296

THLORINATED PESTICIDES
STD Method SQ9A ) collected:  3/24/87
Lindare <0.0S
£actin _ . <0.0S
Methoxyclor : <0.10
" Toxaohene : <0.50
CHLOROPHENCXY ACID =ERBICIDES
STD Methog 3066 :
2,4-D ‘ , 0.10
- <0.05

Silvex

Charles Appleby
Supervisor Chemist

100 wvy
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HACKENSACK ==

L7EZR COMPANY

ANALYTICAL LA DRATORIES

200 ELM STREET
URADHLL, Ky HO6TEY

REPORT DATE: 1/13/89
SAMPLE 1D : SYWELL #95

EPA METHOD 504 ANALYSIS

SAMPLE *# . 702153

COLLECTED: 12/12/3%
ANALYZED : 12718

S e

-

 MICROEXTRACTABLES
EPA Method 504

1,2-Dibromoethane (EDB)
1,2-Dibromo-3-Chloropropane {TioCF !

8]
[R4]
)
=
=
4
i

S ook

o

Ko bl

4.‘-
<

Keith Cartnick / Supervisor-Chemist

Analyses are performed in accordance with USEPA approved methodology : EPA Method S04, EDB and
DBCP in Yater by eroextrachon and Gas Chromatoqraphy, 1985, Ed. Rey. 1986.

gg91 100 Wd
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HACKENSACK LUATER COMPANY

. ANALYTICAL LABORATORIES
Lol 200 ELM STREET,

.‘~ L cooe e T GRADELL, N 07649

ANRLYTICAL SUMNNARY

Lab Number ... 70478
Sample Identification . Sprmg Valley Well 96-Ramapo Valley well Field

Collection Date ... 3/22/88 Collector ... AR
pH .. 69 Color (CUV) - 3
Turbidity (NTU) .. 0.1 Chlorine, Free .. ND
' Total .. ND

Temperature (F) . 45 Fluorids N
Alkalinity, Cac03 ... 22 )
Carbon Dioxide, Free ... 6 Solids, Suspended - ... ND
Chiorige o 17 Volatile .. b
Hardness,CaC03 .. 70 Total w124
Calcium,Ca . o 17
Magnesium, Mg-.. i 7 : _ Conductivity :
Potassium K R - (Micromhos/cm) ... 288
Silics, $i02 om0 ‘

. Sodium, Na == Dicsolved Oxygen. ... --
Sulfate, S04 e 12 A
Ammonia, Free, N .o 02 MEBAS. o ==
Nitrite, N .. ND _ Phesphate, o-P .. 0.06
Nitrate, N ‘ .. 0.95 ' t-p .. 0.06
Aluminum, A} .. 6oy . . Lead, Pb . =
Arzenic, As S == Manganese, Mn .. 0.01
Barwum, Ba . == Mercury, Hg
Cadrnium, Cd . == Nickel, Ni . ==
Chromium, Cr . == Selenium, Se I
Copper, Cu .. 0.01 . Silver, Ag . -
iron, Fe .. 0.01 2inc, Zn .. 0.01

Total Coliform Organisms, as MPN iIndex per 100mL ... ND

Louts A. Brigants
Chief Chemist

‘Results are expressed in mg/L, unless otherwise stated.
' - Analvses are performed In accordance with the latest edition of “Stancard Methods for the examination
. of Water and Wastewater" and/or USEPA approved methodology.
Tne nomenclature "ND*® represents analytes that are not detected, or analytical detection imits as
expressed within Appendix A. -

*34
PG 9/

100 HWWy
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it , HACKENSACK WATER COMPANY
ANALYTICAL LABORATORIES

Louis fi. Briganti 200 Elm $treet

Chiaf Chemist - - - I — Oradall, N.J. 07643
B _ | UOLATILE ORGANIC ANALYSIS :
Lab Number .. 702150 .
Sample Identification .. SV WELL #96 .
Comments : S .
Collection Date . ... 12/12/93 Collector. ... 8§ - S -
Analysis Date . 12719783 Analyst ... Carul R.Fflach, Supervisor Chemist
CONTAMINANT . ppb CONTAMINANT . . ppb
BENZENE : . ... HNMD 2,2-DICHLOROPROPANE ... ND
BROMOEEMZENE ... ND 1,1-DICHLOROPROPENE .. MNp
BROMOCHLOROMETHANE .. ND ‘cis-1,3-DICHLOROPROPENME .. ND
BROMODICHLOROMETHANE .. ND trans-1,35-DICHLOROPROPENE ... ND
BROMOFORM ... WD  ETHYL BENZENE » ... ND
EROMOMETHANE - .. NO HEXACHLOROBUTADIENE .. ND
n-BUTYLBENZENE .. ND [SOPROPYL BEMZENE .. ND
sec-BUTYLBENZENE ... ND p-1SOPROPYLTOLUEME ... ND
tert-BUTYLBENZENE ... ND METHYLEME CHLORIDE .. ND
CARBON TETRACHLORIDE . .. NO NAPHTHALEME © .. HND
CHLOROBEMZEME .. ND n-PROPYL BEMZEME .. ND
CHLORGETHANE ... ND STYREME . .. HND
CHLOROFORM - ... ND 1,1,1,2-TETRACHLORQETHANE ... ND
CHLOROMETHANE ... ND 1,1,2,2-TETRACHLOROETHANE .. ND
&-CHLOROTOLUENE .. HD  TETRACHLORCETHENE ... ND
4-CHLOROTOLUENE ‘ .. ND TOLUENE - .. ND
DIBROMOCHLOROMET HANE .. ND 1,2,3-TRICHLOROBENZENE ... HND
DIEROMOMETHANE .. ND 1,2,4-TRICHLOROBENZENE .. ND
1,2-DICHLOROBENZENE .. ND 1,1,1-TRICHLORZETHANE .. ND
1,3-DICHLORDBENZEMNE ... HNMD 1,1,2-TRICHLOROETHAMNE .. ND
1,4-CICHLOROBENZENE .. ND TRICHLOROETHENE ... HND
DICHLORODIFLUOROMETHSNE ... ND TRICHLOROFLUGROMETHANE .. ND
1,1-DICHLOROETHANE .. N0 1,2,53-TRICHLOROPROP&ME. ... ND
1,2-DICHLOROETHANE .. ND 1,2,4-TRIMETHYLBENZENE = ... ND
1,1-DICHLOROETHENE ... ND 1,3,S-TRIMETHYLBENZENE ... HNO
ciz-1,2-DICHLOROETHENE .. ND YiMNYL CHLORIDE ' . HND
trane-1,2-DICHLOROETHEME ... ND m-XYLENE ... ND v g
1,2-DICHLOROPROPANE ... HND 0-XYLENE .. ND =
1,3-DICHLOROPROPANE .. ND p-XYLENE : ... ND
o
The nornenclature "ND ™ reprezénts cantaminants that are not detected, or an analytical detection limit 8
of 0.5 ppb. ’ ' : ‘
Anaiyses are performed in aceordance with USEPA approved methodoloqy : USEP A Method 502.2: , ;
“Methodz far the Determination of Organic Corpounds in Finished Drinking Water and Raw Source g

Water”. Sept., 1986, EMSL, USEPA, Cincinnati, Ohio.




SAMPLE iD:

-

SAOWELL =38

'
5

'33Ef7 HCiRES - 'Sc.moie

“' r-l

thog S00A

Lindane
Zndrin

Nt . ~
Metnoxyclor

Toxapnens

gy o r -‘t‘\ L}
ANV t-'

|/\v

/
At
SRETS

i
I &

HACRENSAER WATER COMPANTY
PESTICIDE / HERBICIDE ANALYSIS

Results expressed in ug/!.

70267

=
cotented 3/24/3

?blla/
e

~ .
— -

Uy = Co T

[F1 )]

'}
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<
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’.

~
&S

© 19

<0.C<

Charles Appleby
Supervisor Chemist

)
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HACKENSACK W-TT0 CSMPANY
ATORIES

1A

ANALYTICAL LAZCR

© 9AA ELM CTRIZT
ORADELL, b 717 =W

|EPA METHOD S¢4 ANRALYSIS

KEPUKT DATE: 127297568 . SAMPLE =+ “lLii7+
SEMPLE 1D - SYWELL =26 CCOLLESTED —ovisis
’ : - ANALVIED c
RIARACCTA AT O &0
KR A W Rl P (VY
E:'.’.v f"‘.‘.‘.’,’\f"\f:. ‘-\(‘IA [ ] .~.<‘ ame
v q) . :
aks)

QFO”3H°’“°'”‘

Kuse

b:elthtertnlck / Superuvisor-Chemist

Analyapa are performed in accordance with USEPA approved methodology: EPA Method S504. FDB ar?
LECP in water by ﬂncrOcALrautlon and Gas Chromatsgraphy, 1565, Ed. Rev, 1986.

100 wyy
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Table I

€urrent United States Environmental Protection Agency

Corrosion and scaling factors
Hardness
Sodium

Bacteriological factors

Drinking Water Standards
US.EPA = US.EPA
= Primary Secondary

Parameters?! MCL? MCL3

Physical factors
Color, platinum ,
standard L e —_ 15
Odor, threshold o
number —_ 3
Turbtdity, JTU. . 1 -

- pH,unit — 6.5-8.5

. Chemical factors o
©  Arsenic 0.1 —
Barium 1 —

- Cadmium 0.01 —
Chloride —_ 250
Chromium 0.05 —
Copper —_- 1.0

. Fluoride 14-24 —
Iron - 03
Lead 0.05 -—
Manganese - 0.05
MBAS —_ 0.6

" Mercury 0.002
Nitrate (as N) 10 —

"~ Selenium 001 -
Silver 0.05 —

~ Sulfate - 250
- Total dissolved solids — 500

- Zinc — 5

non-corrosive

non-corrosive

Coliform (membrane filter) 1/100 mL -
Radiologic factors
Gross alpha activity 15 pCl/1 -
Gross beta activity -— -
Radium 226 and 228 5pCl/1 —
Strontium 90 - —_
Pesticides-Herbicides
Chlorinated hydrocarbons :
"Endrin 0.0005 —
Lindane 0.005 -
_ Methoxychlor 1.0 -
Toxaphene 0.005 -
Chlorophenoxy herbicides
2,4D . 002 —_ g
2, 4, 5-TP (Stlvex) 0.03 - =
Total trihalomethane 0.1 - 8
— =
Notes: 1. Units are in mg/L unless noted otherwise.
2. MCL = maximum contaminant level. —
)
o
w




New York State Department of Environmental Conservation
50 Wolf Road, Albany, New York 13;;3-7010 _

A
el
L 4

Thomas C. Jorling
Commissioner

~ - "\r:ttima
September 3, 1991 “;j:‘if:-- )
S -« CCHZULTANTS

SEP 51991

N Jlop 38 2¢ - 00
Mr. Gene Ostertag g ¢-:»~~-n_11_:ﬁu C
_ Senjor Engineer
Town of Ramapo : _
Department of Public Works - \x~
Pioneer Avenue ' 2
2

Tallman, NY 10982 ‘ : : !

#3S

Dear Mr. Ostertag:
RE: Ramapo Landfill (Site #344004)°

Please find enclosed the results of surface water sampling performed
by NYSDEC personnel on July 12, 1991, in the vicinity of the Ramapo Landfill.
Samples were collected and analyzed for Target Analyte List metals, cyanide,
total organic carbons and ammonia from the following locations:

o Sample A037-T1 was cblAlect_ed on the Torne Brook upgradient of the Orange
and Rockland substation (approximately 100 feet upstream from the power
line right-of-way that heads east of the substation).

* Samples A037-R1, A037-R2 and A037-R3 were collected roughly 150 feet
upstream of the former outfall 001, at the confluence with the former
outfall, and roughly 150 feet downstream of the outfall, respectively,
on the Ramapo River.

Please give me a'cal'l.(518) 457-1641 if you haQe any questions about
the enclosed data. :

W - | ‘
Kathleen McCue

Project Manager
Bureau of Central Remedial Action

Div. of Hazardous Waste Remediation E

Enclosure ’ ——— o
cc: J. Lanzo, URS Consultants\/ -ﬁ%":mﬂ S
" " A. Lapidos,.Ramapo Land Company - oo '
R.- Nunes, USEPA, Region II : : —

| : ©

. L=

FILE




15 (12-75)

——— | New York State Department of Envjronmental Conservation

MEMORANDUM
TO: Kathleen ﬁéCue, Bureau of Central Remedial Actjos .
FROM: Charles Vernoy, Bureau of Technical Services CAV - .

"~ suBJecT: Ramapo LF Data Package Usability
DATE: . August 29, 1991

After review of the Weston Data Package on the Ramapo Landfill
- samples for metals the only QC problem was with silver. The silver QC
results for the Spike Sample Recovery and the Laboratory Control Sample
~ are both below the acceptable 1imits (23% and 73% respectfully). Silver
data is usable and results would be biased low, but since no

concentrations above the detection 1imit were found in any of the sample
results, the silver data is acceptable.

A1l other metal QC jtems are acceptable and the sample dafa is
usable. » . .

If-you have any questions -please phone me at 7-3252.

cc: M. Serafini

AUG 3 0 iz
i
FOILABLE Y-N —_— L]
1
NAME —_—
ST AbE — |
=21
RO. ELE DESC. v
BLE UNIT NO. e i1
DRARF¢ OR FINAL —_—

9691

it
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‘ ROY P. WESBTON, INC. - -
m@m ~.. © "+  Lionville Laboratory
CLIENT: CASE RAOSlNYSDEC SAMPLES RECEIVED: 7-13-91

RFW #: 9107L151
W.0. #: 1667-07-01

INORGANIC NARRATIVE

The following is a summary of the quailty cohtrol results and a

' description of any problems encountered durlng the analy51s of

this batch of samples:

1.

2.

All sample holding tlmes as requlred by 4OCFR136 were.
met for water samples. s .

All preparatlon blank results were below the requlred
detectlon limit. :

All laboratory control standards - (blank spikes) were
within the control limits of 80-120%. . All %RPD were

‘within the 20% guidance limit. -

All calibration verification “checks are within the

required control 1limits. of. 90-110%. Calibration
verlflcatlon is performed u51ng 1ndependent standards.

Matrlx splke recoveries are summarized on the Inorganic
Accuracy Report contained within this document. All
recoveries were within the 75-125% guidance limit. All
$RPD were within the 20% guidance limit. , '

Repllcate results are summarized on the Inorganic
Precision report contained within this document. All
results were within the 20% RPD guidance limit.

The analytical methods applied by the laboratory, unless
otherwise requested, for all inorganic analyses are
derived from the USEPA Method for Chemical Analysis of
Water and Wastes (USEPA 600/4-79-020), and Standard
Methods for the Examination of Water and Wastewater 16
ed. Methods for the analysis of solid samples are

derived from Test Methods for Evaluating Solid Waste

(USEPA SW846).

\

Jack R. Tuschall, Ph.D. ' Date

Laboratory Manager
Lionville Analytical Laboratory

pas\i7-151

#3S

3

100 wyy
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. CLIENT: CASE RAOQ91INYSDEC.
WORK ORDER: 1667—07-01-0000_

SAMPLE

SITE ID

. . INORGANI

' ANALYTE

|

ROY F. WESTON INC,

Cs DATA SUMMARY REPORT

-001
-002
=003

- . -004

A749T1

A749R1

A749R3

A749R2

Cyanide, Total

Ammonia, as N

Total Organic Carbon
; 4

Cyanide, Total

Ammonia, as N

Total Organic Carbon

Cyanide, Total

- Ammonia, as N
-Total Organic Carbon

cyanide, Total -
Ammonia, as N

" Total Organic Carbon

07/26/91

_WESTON BATCH #: 9107L151

. REPORTING
RESULT UNITS  LIMIT
10.0 u UG/L 10.0
0.10 u MG/L 0.1
1.3 MG/L 0.5¢(
10.0 u UG/L 10.0
0.10 u MG/L 0.1¢
3.7 MG/L 0.5¢C
10.0 u UG/L 10.0
0.10 u MG/L 0.1C
3.7 MG/L 0.5C
10.0 u UG/L 10.0
0.10 u ‘MG/L 0.10
3.7 MG/L 0.50
n TR
™ <X
¥
=
o
)
(]
it
5
(V-]
~J



I

_ - c - .
WESTEN |
' .. Roy F. Weston, INC.’ 5

" Lionville Laboratory

CLIENT:CASE RAO91 NYSDEC - S8AMPLES RECEIVED:7/13/91

7/12/91.

" RFW #:9107L151
 W.0.$#:1667~

07-01 :
' METALS NARRATIVE

The set of samples con51sted of (4) water samples collected on

*

The samples wvere analyzed according to criteria set forth in cLp

SOW 7/87.

The follow1ng is a summary of the QC results accompanying these

sample results and a description of any problems encountered during

their anal

'All ICV and CCV values werelmithih control limits.

. All ICB and'CCB values were within centrol limits.

YSlS. ) ..

Inofganic Ventures Laboratory.

All preparation blank values were within control limits.

All LCS results were within the 80-120% control limits. -

" The USEPA has dropped control 1limits for
antimony and silver due .to documented
difficulties in obtaining reliable results.
WESTON Analytics has adopted the same policy.

Note:

All matrix spike recoveries ‘were within the 75-125%
control 1limits with the exception of Ag. All
corresponding samples were flagged with an "N" according

to CLP protocol.

'All duplicate analyses were within the 20% RPD control

limit.

WM 9. L./

Jack R. Tuschall, Ph.D.

Date

Laboratory Manager '
WESTON Analytical Laboratories

ICVs, CCVs, and LCSs stock standafds were purchased frcm“

100 Wvy
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‘ USEPA CONTRACT LABORATORY PROGRAK
‘ DATA QUALIFIER DESCRIPTIONS

INORGANIC ANALYSIS SOW NO. 787

CONCENTRATION QUALIFIERS:

INDICATES THAT THE REPORTED VALUE IS LESS THAN

B=
" THE CRDL BUT GREATER THAN THE IDL.
U = INDICATES THAT THE ANALYTE WAS ANALYZED FOR
: BUT NOT DETECTED. -
QUALIFIERS: o

g = THE REPORTED VALUE IS ESTIMATED BECAUSE OF THE
PRESENCE OF INTERFERENCE. - ‘

M = DUPLICATE. INJECTION PRECISION NOT MET.

N = SPIKED SAMPLE RECOVERY NOT WITHIN CONTROL

© LIMITS. _

's = THE REPORTED VALUE WAS DETERMINED BY THE

- METHOD OF STANDARD ADDITIONS (MSA).

W = POST DIGESTION SPIKE FOR FURNACE AA ANALYSIS
IS OUT OF CONTROL LIMITS (85-125%) WHILE
SAMPLE ABSORBANCE IS LESS THAN 50% OF SPIKE
‘ABSORBANCE.

* = DUPLICATE ANALYSIS NOT WITHIN CONTROL LIMITS.

+ = CORRELATION COEFFICIENT FOR THE MSA IS LESS

- THAN 0.995.

METHOD:

p = ICP |

A = FLAME AA

F = FURNACE AA ‘

CV = MANUAL COLD VAPOR AA.

AV = AUTOMATED COLD VAPOR AA. -

AS = SEMI-AUTOMATED SPECTROPHOTOMETRIC'

€ = MANUAL SPECTROPHOTOMETRIC
T = TITRIMETRIC
NR = NOT REQUIRED

100 Wvy
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Lab Name:Roy P. Weston, Inc.

Lab Code:WESTON
Matrix (soil/water):WATER
Level (low/med):  LOW

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L‘ -

000000

U.S. EPA - CLP . .

S 1
~~ INORGANIC ANAL

~ Case NO:RA091°

Contract:1667-07-01

YSIS DATA SHEET

SAS No.:

Lab Sample ID:9107151001

" Date Rééeived:07/i3/91

(1)I

EPA SAMPLE NO.

A749T1. |

. SDG No.:CLP151

Color After: COLORLESS

Comments:

Clarity After: CLEAR

: | g I
|cAas No. | Analyte |Concentration|c| @ | H:
B | : Y P
|7429-90-5 |Aluminum_| 109.40|B| |p__:
| 7440-36-0 |Antimony_| 17.10]9| |p_|
[7440-38-2 |Arsenic__ | 2.00]u| 1E_]
" |7440-39-3 |Barium___ | 15.50|B| |2_|
. ]7440-41-7 |Beryllium| 0.30|5| ~ e
| 7440-43-9 |Cadmium__| 1.50]|U] |B_|
}7440-70-2 |calcium__| 5038.90|_|E_ |B_|
A | 7440-47-3 |Chromium_| _.2.40|u| - ||
. | 7440-48-4 |cobalt | 2.40|U] |p_] -
' [7440-50-8 |Copper___ | 2.70]B] |2_|
© ]7439-89-6 |Iron____ | 110.00]_| |2_|
|7439-92-1 |Lead | 2.00]u| |2_|
| 7439-95-4 |Magnesium| 1392.20|B|E ||
| 7439-96-5 |Manganese| 46.30|_|E ip_| -
| 7439-97-6 |Mercury_ | 0.20]|u} jev]
| 7440-02-0 |Nickel | 5.70|0] 12_]
| 7440-09~7 |Potassium| 954.20|U| le_|
| 7782-49-2 |selenium_| 2.00]Uj JE_|
| 7440-22-4 |silver__ | 3.90|U|N 12_]
| 7440~23-5 |Sodium | 3232.10|B|E _ 12|
| 7440-28-0 |Thallium | 2.00|0]w IF_|
| 7440-62-2 |Vanadium_| 6.00|B| IB_]
| 7440-66-6 |Zinc | 8.80|B| 12_|
| |cyanide__| 10.00|g| le_|
N l | I_1 (-
Color Before:COLORLESS Clarity Before:CLEAR Texture:
Artifacts:

FORM I - IN

00LT T00 WV

35
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0000007

U.S. EPA - CLP -
EPA SRAMPLE NO.

e -| -A749R1 |
Contract:1667-07-01  |___ |

‘I" S o 1 :
' ~. . INORGANIC ANALYSIS DATA SHEET

Lab Name:Roy F. Weston, Inc.
Lab Code:WESTON Case No:RAO91  SAS No.:t  SDG No.:CLP151

Matrix (soil/water):WATER Lab Sample ID:9107151002

1

Level (low/med):

% Solids: 0.0

'COmmentsz

"LOW - T ' Date Received:07/13/91

COncént:ation Units (ug/L or mg/kg dry weight): UG/L

| | | | |
jcas No. | Analyte |[Concentration|c| @ | M|
l N _l |_| [__I
|7429-90-5 |Aluminum_|. 84.00{U]| 12|
| 7440-36-0 |Antimony_ | 17.10}u| |e_I
[7440-38-2 |[Arsenic__| __2.00|U] [E_|
| 7440-39-3 |Barium | 15.00|B| |2_|
|7440-41-7 |Beryllium| 0.30|g] IP_|
}7440-43-9 |Cadmium _| 1.50]|U] 1B2_]
| 7440-70-2 |cCalcium_ | 27385.40]|_|E |B_|
. | 7440-47-3 |Chromium | 2.40|g| |2_|
| 7440-48-4 |cobalt__ | 2.40|0] ||
| 7440-50-8 |Copper_ | 6.30|B| 12|
| 7439-89-6 |Iron | 96.00|B} |B_|
|7439-92-1 |Lead | 2.00]u| |F_|
|7439-95-4 |Magnesium| 7503.40|_|E 12_|
| 7439-96-5 |Manganese| 63.90|_|E |2_|
| 7439-97-6 |Mercury_ | 0.20]u| lev|
| 7440-02-0 |Nickel | 5.70|0|_ 1B_|
| 7440-09-7 |Potassium| 2725.10|B| |2_|
|7782-49-2 |Selenium_| 2.00|u]| |E_|
|7440-22-4 |silver__ | 3.90|U|N T
| 7440-23-5 |sodium___| . 50888.40|_|E |2_]
| 7440-28-0 |Thallium_| 2.00|ulw |E_|
| 7440-62-2 |vanadium_| 6.40|B| |e_|
| 7440-66-6 |2Zinc | 14.00|B| I2_|
| |cyanide_ | 10.00|g] le |
l I l I_| |
Color Before:COLORLESS Clarity Before:CLEAR Texture:
‘ Color After: COLORLESS Clarity After: CLEAR Artifacts:
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: , : EPA SAMPLE NO. .
* INORGANIC ANALYSIS DATA SHEET =

L | a749R3 | ©
. cOng;act:1667—07-01 | |

SDG No.:CLP151

Lab Name: Roy F. Weaton, Inc.f

- - case No: RAO91 " SAS No.:

Lab Code:WESTON“

Matrix (soil/water) WATER Lab Sample ID:9107151003

Level (low/med): . Low . L -A _ bate Réceived:07/13/91

% Solids:

0.0

COncentratxon Unita (ug/L or mg/kg dry weight)' UG/L

T I I
|cAs No. .. | Analyte |Concentration|c| @ | M|
| l 1]
17429 90-5- |Aluminum_| - 84.00{U]| |2_|.
|7440-36-0 |antimony_| 17.10][g] 12|
| 7440-38-2 |Arsenic__| 2.00|u|w |r_|
| 7440-39-3 |Barium | 14.50|B]|_ ie_|. -
| 7440-41-7 |Beryllium| _0.30]u| ||
| 7440-43-9 |Cadmium | 1.50|g0} ||
. |7440-70-2 |calcium | 28355.90|_|E____|E_|
: _ | 7440-47-3 |Chromium | 2.40|0| 12|
‘ - |7440-48-4 [cobalt | 2.40|u| l2_|
| 7440-50-8 |cCopper | 3.20|B| Ip_|
|7439-89-6 |[Iron | 140.00]{_| |p_|
]7439-92-1 |Lead | 2.90]B]| 2|
|7439-95-4 |Magnesium| 7778.90]_|E_ |1B_1]
|7439-96-5 |Manganese| 71.20|_|E |p_|-
| 7439-97-6 |Mercury | 0.20|u| icv|
| 7440-02-0 |Nickel | 5.70|9| 1B_]
| 7440-09-7 |Potassium| 2627.70]|B] j2_|
[7782~49~-2 |Selenium_| 2.00]u| R
|7440-22-4 |silver | 3.90]U|lN |2_|
| 7440-23-5 |sodium | 52731.60]_|E |B_|
| 7440-28-0 |Thallium_| 2.00|u|w 12|
|7440-62-2 |vanadium | 7.10|B]| ||
| 7440-66-6 |Zinc | 7.30|B| 2|
| [cyanide_| 10.00|3g| le_|
I— | | I_| I—I .
. . ‘ : ) 3
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EPA SAMPLE NO.
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| a749R2 |

COntract:1667—O7;01- | |

SDG No.:CLP151

Lab Name:Roy P. Weston, Inc.

SAS No.:

Lab Code:WESTON . Case No:RA091

Matrix (soil/water):WATER Lab Sample ID:9107151004

Level (low/med): LOW Date Received:07/13/91

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

_:610: After: COLORLESS

- comments:

: I |1 |1
|cAs No. | Analyte |concentration|c| @ | M|
l l I_| I
| 7429-90-5 |Aluminum_| 84.00]T] 12_]
| 7440-36-0 |Antimony | 17.10(U| I2_|

. |7440-38-2 |Arsenic__| 2.00|U|w IE_|.
| 7440-39-3 |Barium | 14.50]B| 12}
| 7440-41-7 |Beryllium| 0.30]u] 2]
|7440-43-9 |cadmium__| 1.50|0] |2_|
| 7440-70-2 |calcium_ | 27533.70|_|E |B_|
| 7440-47-3 |chromium_| 2.40{0] 2|
| 7440-48-4 ]Cobalt | 2.40|0| IB_]
| 7440-50-8 |[Copper__ | 5.40|B| 1B_|
| 7439-89-6 |Iron | 125.20]|_| lB_|
| 7439-92-1 |Lead | 2.60|B| |E_]
| 7439-95-4 |Magnesium| 7559.40|_|E__ |2_|
| 7439-96-5 |Manganese|_ 62.30|-|E____|P_|
|7439-97-6 |Mercury | 0.20]Uj ev|
[7440-02-0 |Nickel__ | 5.70]0} |2_]
|7440-09-7 |Potassium| 2481.80(B| [2_|
|7782-49-2 |selenium_| 2.00]0] |P_1
|7440-22-4 |silver | 3.90|U|N Ip_|
|7440-23-5 |sodium__| 51271.50|_|E |e_|
| 7440-28-0 |Thallium_| 2.00|u| |E_|
| 7440-62-2 IVanadium | 7.10|B] 1e_|
| 7440-66-6 |zinc | 14.00|B| 12_|
| |cyanide__ | 10.00|u| le_|
n | | ) I—I
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APPENDIX N

WETLAND DELINEATION AND .
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DATA FORM
ROUTINE ONSITE DETERM|NATION METHOD‘ :
Fleld Investigator(s): _R. West _ : Date: __May 21, 1990
Project/Site:—__Ramapo Landfill State: __NY - County: _RockTand

Applicant/Owner: —Town of Ramapo . Plant Community #/Name: Mwmliamd Forest
Note:-If a'more detailed site description is necessary, use the back of data form or alleld notebook

Do normal onvlronmontal conditions exist at the plant community?

Yes _X__-No____ (H no, explain on back) ' ce e,
Has the veg vegetation, soils, and/or hydrology been significantly dlstutbod'? '
Yes'X No (i yes, explain on back)
VEGETATION .
‘ - Indicator . . ~ Indicator :
Dominant Plant Species Stalus  Stratum Dominant Plant Spacies _ Status  Stratum
1, Tsuga canadensis FACU T 11.
2. Quercus rubra FACU T 12.
"9, Quercus alba FACU T 13.
4. Acer rubrum . EAC T 14,
5. B&tu-'l.a_al-le?bem.ens.t.i_ EAC —I 15.
g. Sassafras albidium FACU T 16.
7. Alnus sp FACW S 17.
8. Cornus florida EACY = _S 18.
g, Maianthemum canadense FAC F 19.
10. Qnoclea sensibilis FACW F 20.
Percent of dominant species that are OBL, FACW, and/or FAC 50 - -
Is the hydrophytic vegetation criterion met? Yes No_ X

Ratlonale: F”C and FACW do not exceed 50% of dominant species

SOILS
Series/phase: Chatfield- Charlton-Holhs-Rock Outcrop Subgroupz entire series present
Is the soil on the hydric soils list? ~ Yes No_ X Undetermined . .
Is the soil a Histosol? Yes - No ___x Histic epipedon present? Yes __ - No unknown
Is the soil: Mottled? Yes No Gleyed? Yes No . unknown :
Matrix Color: —__unknown Motile Colors: unknown
Other hydric soll Indicators: none_known
Is the hydric soil criterion met? Yes No _X

Rationale: _No soils of this series are hsted in "New York Hydric So1]s" {Soil Conservation Service
March, 1989).

- HYDROLOGY _
Is the ground surface inundated? Yes No _ x___ Surface water depth:
Is the soll saturated? Yes No_ x
Depth to free-standing water in pit/soil probo hole: Unknown. Soil Survey says water table >6.0ft.
List other ﬂold evidencs of surface inundation or soil saturation.

none known

Is the wetland hydrology criterion met? Yes No _X
Ratlonale: No _evidence of inundation

JURISDICTIONAL DETERMINATION AND RATIONALE

~ 1s the plant community a wetland? Yes No _x
Rationale for jurisdictional decision: Nnne_n.f_tbs_r.bme_nr.i.mr.i.a__m_mer

-

! This data form can be used for the Hydric Soil Assessment Procedure and the Plant Communhy
Assessment Procedure.

2Classification according to “Soil Taxonomy.

B-2

1The Hemlock- Northern Hardwood Forest areas are adjacent to, and both upgradaent and
downgradient of, the area disturbed by the landfill.

SOLT 100 WWY



DATA FORM
ROUTINE ONSITE DETERMINATION METHOD'

Field Investigator s):. R, West Date: _May 21, 1990

Project/Site: R2mapo_Landfi 71 State: _NY County: __Rockland
Applicant/O .__Town of Ramapo ’ g : "
plicant/‘Owner: Plant Community #/Namae: =

Note: H a more detailed site description is necessary, use the back of data form or a field notebook.

Do normal environmental conditions exist at the plant community?

Yes __ x No (H no, explain on back) , }
Has the vegetation, soils, and/or hydrology been significantly disturbed?
Yeos No__ x__(H yes, explain on back)
VEGETATION _
Indicator Indicator
Dominant Plant Species Status  Stratum Dominant Plant Species Status  Stratum
1. Quercus rubra FACU T 11.
2. _Acer rubrum FAC T 12.
3, _lsuga canadensis FACU T 13.
. 4, _Quercus alba FACU T 14,
g _Liriodendron tylipifera _FACU T 1s.
¢. _Hamamelis virginiana FAC S 16.
'7. _Viburnum sp FACU S 17.
g. Polystichum acrostichoides FACU F 18.
9. Cornus florida FACU S 19.
10. GCeranium Sp FACU F 20.
Percent of dominant species that are OBL, FACW, and/or FAC 20
Is the hydrophytic vegetation criterion met? Yes No _ X
Rationale:
SOILS .
Serieg/phase: _Chatfield-Charlton-Holtis-Rock Outcrop Subgroup:? Alden Silt Loam
Is the soll on the hydric soils list?  Yes __X No Undetermined
Is the soil & Histosol? Yes - No ___X_Histic epipedon present? Yes__~___ No unknown
‘Is the soil: Mottled? Yes' No Gleyed? Yes _ No _unknown
Matrix Color: unknown Mottle Colors: __unknown
Other hydric soll indicators: none known
Is the hydric soil criterion met? Yes No__ Not likel

Ralionale; According to soil survey, no saturation of tKis soil unit occurs’ during growing season.

HYDROLOGY
Is the ground surface Inundated? Yes unknownNo Surface water depth:
Is the soll saturated? Yes No unknown

Depth to tree-standing water in pit/soil probs hole: ____unknawn
List other fleid evidence of surface Inundation or 30il saturation,

. none known
is the wetland hydrology criterion met? Yes No _ not likely

Rationale: _According to soil survey, no saturation of this soil unit occurs during growing season

JURISDICTIONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes No_X
Rationale for Jurisdictional decision: __Low percentage of potentially hydrophytic dominant species; no
apparent saturation of soils during growing season; presence of a roadway with minimal vegetation
qcross this relatively small occurence of Alden 511t Loam
This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.

2 Classification according to “Soil Taxonomy.”
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_ . DATA FORM : .
. ROUTINE ONSITE DETERMINATION METHOD'!

Fleld Invoatlgalm(s):._&_lesrp Date: __May 21, 1990
ProjectSite: —Ramapo Landfill _ State: _NY County: Rockland
Applicant/Owner; _Town of Ramapo Plant Community #/Name: i

Note: 1f a more detalled site description is necessary, use the back of data form or a field notebook.

Do normal environmental conditions exist at the plant community?

Yes No_x1_ (i no, explain on back) ,
Has the vegetation, soils, and/or hydrology been significantly disturbed?
Yes _x1 No (U yes, explain on back)
. VEGETATION _
Indicator Indicator
Dominant Plant Species Status  Stratum Dominant Plant Spacies Status  Stratum
1. ides FAC I 11.
2. _Salix nigra FACW T 12.
3. _ Robinia pseudoaccacia FACW T 13,
4. _Rubus sp _FAC S 14,
5. _Rosa sp FAC S 15.
6. _Parthenocissus cinquefelia FACU WV 16.
7. _Solidago_sp FAC F 17.
g. _Irifolium repens FACU F 18.
9. .Potentilla sp FACW F 19.
10. _latus cornicuylatus _FACU _F 20.

Percent of dominant specles that are OBL, FACW, and/or FAC 60
Is the hydrophytic vegetatlon criterion met? Yes X.  No

Rationale: Greater than 50% of dominant species are FAC or FACW
soiLs :
Serles/phase: Chatfield=-Charlton=Hollis-Rock Outcrop Subgroup:z Charlton fine sandy loam 15-35 &_Pits
Is the soil on the hydric soils list?  Yes No X Undetermined ‘
Is the soil a Histosol? Yes . No __X _Histic epipedon present? Yes _ - No unknown
" Is the soil: Mottled? Yes No _Gleyed? Yes No unknown
Matrix Color: Mottle Colors: unknown
Other hydric soll indicators: pone_known
Is the hydric soil criterion met? Yes No unknown

Rationale: Not met in _Charlton area. May be met in pit(i.e. excavated)area..

HYDROLOGY

Is the ground surface inundated? Yes _ No_X__ surtace water depth:
Is the soil saturated? Yes No _X )
Depth to free-standing water in pit/soil probe hole: __None encountered

. List other field evidence of surface lnundalm\ngr agg wsrx‘aluratlon.'

is the wetland hydrology criterion met? Yes No_ X
Ratlonale: _No evidence of soil $aturation or inundation

JURISDICTIONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes No_ X
Ratlonale for jurisdictional decision:
Hydrology criterion is clearly not met.

! This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure,

2 Classification according to *Soll Taxonomy.”

100 Wy
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1The area has been significantly disturbed by excavation, earth-moving and deposition of waste.



APPENDIX N

Plant species identified during May 1990 Field Checks ére listed in

approximate order of frequency of occurrence.

shown on RI Figure 3-1A.

Category I:
Canopy:

Understory:

Groundcovers:

Common Name

Red Oak

Red Maple
Canadian Hemléék
White Oak

Tulip Tree

Downy Juneberry
Shagbark Hickory
American Beech
Sugar Maple
Sycamore

White Ash

Witch-hazel

Maple-leaf Viburnum

Flowering Dogwood
Mountain Laurel
Azalea

Honeysuckle

Geranium
Christmas Fern
Hay scented Fern

Sensitive Fern

Category locations are

Scientific Name

Quercus rubra

Acer rubrum

Tsuga canadensis
Quercus alba
Liriodendron tulipifera
Amelanchier arborea

Carya ovata

. Fagus sylvatica

Acer saccharum
Platanus occidentalis

Fraxinus americana

Hammamelis virginiana
Viburnum acerifolia
Cornus florida
Kalmia latifolia
Azalea spp.

Lonicera spp.

Geranium spp.
Polystichum lonchitis
Dennstaedtia punctilobula

Onoclea sensibilis

80LT 100 yyy
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Category II:
Canopy:

Understory:

Groundcover:

Common Name
Canadian Hemlock

Red Oak
Vhite Oak
Red Maple

Yellow Birch

Sassafras
Alder
Flovering Dogwood

Canada Mayflower
Sensitive Fern

Bedstraw

Scientific Name

Tsuga canadensis
Quercus rubra
Quercus alba

Acer rubrum

Betula alleghaniensis

Sassafras albidum
Alnus spp.

Cornus florida

Maianthemum canadense
Onoclea sensibilis

Galium spp.

60LT TO00 WWH



Category III:

Herbaceous:

Voody (low growing):

Trees:

Category IV:

Common Name

Goldenrod

Vhite Clover
Cihquefoii
Birdsfoot Trefoil

Reedgrass

Virginia Creeper
Raspberry

Rose

Grape Vine
Poison Ivy
Elderberry

Easten Cottonwood
Black Willow

" Shrub Willow

Black Locust
Tree-of-heaven
Red Mulberry
Catalpa

Staghorn Sumac

Scientific Name
Solidage spp.
Trifolium repens
Potentila spp.

Lotus corniculatus

Phragmites spp.

Parthenocissus cinquefolia
Rubus spp.

Rosa spp.

Vitis spp.

Rhus toxicodendron

Sambuca spp.

Populus deltoides
Salix nigra

Salix spp.

Robinia psuedoaccacia
Ailanthus alﬁissima A
Morus rubra

Catalpa speciosa

Rhus typhina

A mixture of species from Areas I and III

OTLT 100 Wwd
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APPENDIX P.1

STREAM DISCHARGE CALCULATIONS
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APPENDIX P.2

SEDIMENT CLEANUP CALCULATIONS
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APPENDIX P.3

GROUNDWATER FLOW MODELING AND SOLUTE TRANSPORT ANALYSIS
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GROUNDWATER FLOW MODELING

The three-dimensional groundwater flow model develoned was used to

represent existing conditions at site, to evaluate remedial technologies

associated with groundwater containment and collection, and to aid in the -

contaminant transport calculations which were done by hand. In evaluating
remedial technologies, all uncertainties and sensitivities inherent in
1ook1ng at omne remedial technology would therefore be applied to all
4technolog1es The model was based” on URS f1e1d observations and
measurements and information gathered during the'Remedial investigation.
As part of our field investigations, URS concentrated on obtaining
information on the landfill‘site the Torne Brook Farm property, and the
ex1st1ng leachate collection system. Most of the site is situated within

a small aquifer tributary to Torne Brook as defined in "The. Geohydrology

of the Valley - Fill Aquifer in the Ramapo and Mohawk River Area, Rocklandr

“ County, New York" (USGS, 1982), Hydrogeologic data obtained for the

- purposes of the remedial investigation should not. and was not extrapolated‘

"beyond this small aquifer into the Ramapo River Aquifer, in which the

Spring Valley Water Co. water supply wells are located.

The model was calibrated to water levels measured on August 26,
1990, a day for which the monitored values were available for all wells,

piezometers and manholes. On this day, the potentiometric surfaces

measured were similar to those measured on other days, and therefore were

representative of average conditions. Stream surface water elevations
used were measured on September 11, 1990. It is not anticipated that the
surface water elevations in Torne Brook and the Ramapo River, which are
approximately two feet and four feet deep, respectively, would greatly
" vary in this time span. The:following provides details of the groundwater

flow modeling effort.
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APPROACH

The 3-D computer model used in this study was the Modular Three-
Dimensional Finite-Difference Groundwater Flow Model, pfepared by the U.S.
Geological Survey (Mchnald and Harbaugh, 1984). The latest version (2.0)
of the program was used (MODFLOW/EM). Groundwater flow within thé aquifer
is simulated using a block-centered finite-difference approach. Layers
can be simulated as confined, unéonfined or a combination of both. Flow
from external stresses, such as recharge through infiltration, withdrawal
from wells, flow into drains, flow through riverbeds and
evapotranspiration can be simulated. The finite-difference equation can
be solved uéing thé strongly implicit procedure, slice-successive over
relaxation or a preconditioned conjugate gradient solver. The model can
be used for either 2-D or 3-D simulations and is capable of analyzing both

steady state and transient flow.

In this case 3-D steady state conditions were used for the
calibration of the model. The process of calibration was conducted
utilizing an inverse problem program, for which MODFLOW is a pre-
processor. The program (MODINV) was developed by the Australian Centre
for Tropical Freshwater Research. It utilizes a Gauss-Marquardt method of
parameter optimization. Modeled and observed heads are matched according
to the weighted least-square criterion. ‘MODINV can be used for both
steady state and transient flow and can estimate up to 3 parameters,
whenever it is mathematically feasible. All features of‘MODFLOW, such as

confined and unconfined layers, wells, drains, etc. are also supported.

~ HYDROGEOLOGY

Four hydrogeologic units were identified in Section 3.7.3 of the RI.

They include:

o Fill - mostly municipal waste

2
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o Shallow aquifer - dense -to loose sands
) -Intermediate aquifer - weathered bedrock

o Bedrock aquifer - fractured bedrock.

Hydrologic properties for each of these units are summarized below

from the RI and Appendices.

The f£fill, the shallow aquifer and thé weathered bedrock were
combined into one unit - the upper aquifer for modeling purposes. - The
weathered bedrock, although consisting of different geologic formations,
displays similar hydraulic conductivities as the shallow aquifer; Also,
the water levels measured in the intermediate wells were mostly similar to
those recorded in the shallow wells. In addition, the weathered bedrock
layer was found to have a very small thickness - from a few inches to

about 5 feet.

Fill (waste layer) was included into the upper aquifer because of
the limitations imposed by the model. The areal extent of the fill is
smaller than the modeled area. This situation cannot be handled by
MODFLOW which simulates only layers that stretch continuously over the
entire modeled area. Therefore, fill had to be incorporated into the
upper aquifer. This, however, does not impair the accuracy of the model
as the existence of fill can be accounted for by the spacial variations of

the parameters within the upper aquifer (e.g. hydraulic conductivities).

UPPER AQUIFER

The upper aquifer is made up of dense sands in the northern portion

of the site and loose sands in the southern portion, adjacent to the’

Ramapo River. Hydraulic conductivity values obtained from slug tests for
dense sands varied between 107 cm/s and 107° cm/s. The conductivity of

loose sands is about 1072 cm/s. (Values were obtained from slug tests.)
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The thickness of the undisturbed portion of the upper aquifer in the
modeled area is about 20 to 30 ft in-the northern portion of the site and
increases to about 50 ft approaching the Ramapo River.- However, between
Torne Valley Rd. to the northwest and the natural boundary of the aquifer
to the southeast, the sandy material of the .upper aquifer was largely
removed- and replaced with waste. " In those areas, especially between
piezometefs P-3 and P-5 and in the vicinity of the piezometer P-2, the

thickness of the waste layer reaches 70-80 ft. The hydraulic conductivity

of the waste layer is not known, as no slug tests were conducted in that

area. Fill in general,.however, is considered fairly permeable. The US
Army Corps of Engineers HELP model recommends the value of 2 X 10°* cm/sec

to be used as a hydraulic conductivity of municipal waste.

- There is a large variation in water levels measured within the upper
aquifer.. -They range from 515 ft in piezometer P-2 to 293.5 ft in stream
gauge SG-2 on.the Ramapo River. Very steep water level gradients are

present across the site, in some areas reaching 0.33 fr/fe.

The saturated thickness of the upper aquifer varies between 10 ft
and 30 ft. in its undisturbed portion and reaches about 60 ft. in the

waste layer.

BEDROCK AQUIFER

A number of wells were drilled into the bedrock aquifer. Hydraulic
conductivity tests show a wide variation of values ranging from 1072 cm/s
to 10°% cm/s. Flow'th;ough bedrock differs from the flow in the upper
aquifer which is typical of porous media. Flow through bedrock in the

vicinity of Ramapo Landfill is more typical of flow in a fractured media.

The bedrock was included in the model because of its significant

importance in the overall water budget. The thickness of the fractured

bedrock was assumed as being 25 ft based on the boring logs.

-
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A large variation in the hydraulic heads occurs across the site
within the bedrock aquifer. They range from 440.75 ft in MW-4 to 295.61
ft in MW-7.

Using the hydrogeologic information above, a three-dimensional

groundwater flow model was develbped as described below.
AREAL EXTENT

The areal extent. of the model was determined based on the
availability of information pertaining to the hydrogeologic conditioné of
the site and ;icinity. The modeled area was situated between Torne Brodk;
the natural aquifer boundaries, and the Ramapo River as shown on Figure 1.
Also, an area west of Torne Brook in the vicinity of well MW-9 was

included.

The grid dimensions were 1,800 ft from east to west and 4,800 ft

from north to south. ‘The selection of the modeled area was largely

dictated by the general objectives of the model. Its main objective was
to simulate the conditions in the area adjacent to the Torne Brook in its
lower reach. Therefore, the model includes the area surrounding well URS
‘MW-9, west of the Torne Brook. Also, the grid spacing was refined in that

region to provide greater accuracy.
FINITE DIFFERENCE CELL CONDITIONS

Conditions in each finite-difference cell in MODFLOW may be set
separately to: 1) no-flow 2) general head 3) constant head 4) variable
head. A no-flow boundary does not allow flow to cross the model boundary.
A general head boundary allows flow to a cell in proportion to the water
level specified for an external cell. - A constant head cell maintains the

water level specified for it. A variable head cell allows the program to
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determine a hydraulic head in it. All four types were used in the Ramapo
Landfill groundwater flow model.

The Ramapo River and the upper reach of Torne Brook were used as
constant head cells in Layer 1 (upper aquifer) - Also the northern
boundary for Layer 1 (a line connecting MW-6, MW-5 and P-1) was assumed to
consist of constant head cells. The natural boundary of the aquifer was
considered a no-flow boundary with recharge coming from the mountains

surrounding the aquifer,

For the Layer 2 (bedrock aquifer), the natural aquifer boundary was
also set to no-flow and recharge. All other boundaries are modeled as

general head cells.

_ The locations of the natural aquifer'boundaries were assumed after
~ the USGS Open-File Report 82-114 "Geohydrology of the Valley-Fill Aquifer
in the Ramapo and Mahwah Rivers Area,-Rbnkland Cbunﬁy, New York" (Moore et
al, 1982). ' ‘

EXISTINC LEACHATE COLLECTION SYSTEM

The existing leachate collectionbsystem is described in Section
1.2.5 of the RI. It consists of a toe drain,'an above-ground surface
water collector, a shallow subsurface collector and a deep subsurface
collector. As discussed in Section 3.7.5 of the RI, portions of the
collection system are periodically ~above the water table making it
difficult to estimate quantities collected within these four collectors.
The Town has contracted for 80,000 gallons per day (gpd) to be treated at
the Village of Suffern Wastewater Plant based on flow rates from their
historical records. vfhis equates to approximately 55 gallons per minute
(gpm) . This rate includes all the sufface‘water and subsurface water
collected in the system. Remediation efforts will be compared to this

rate. The existing leachate. collection system located along the

6
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downgradient boundary of the landfill was modeled using the MODFLOW drain
package. The conduétanqe of drainage pipes was determined during- the

calibration process.
TORNE BROOK

In its upper reach adjacent to the site, the Torne Brook was assumed
to éonstitute a water divide for the Torne Valley aquifer, theréfore, it
‘was modeled as a constant head~bouﬁdary (Dunn Geoscience Corp. 1988).
However, in its lower reach close to the Ramapo River it was modeled using
the MODFLOW river package. This was considered to more accurately reflect
the natqrezof the lower reach since in that area the influence of the
Ramapo River becomes more. pronounced. = . Also, since remedial action
simulations may likely model withdrawal wells in the immediate area, it
will ensure that Torne Brook will not become an infinite source of water

for those wells.

The Ramapo River was assumed to form a constant head boundary along
the southwestern edge of the modeled afea. This assumption is justified
by the fact that the River, having the lowest water surface elevation in
the modeled region,. serves only as a receptor of water. This condition
can be accurately simulated by the constant head boundary because it
excludes the possibility of the constant head cells becoming an excessive

source of water.
INFILTRATION FOR EXISTING CONDITIONS

" An average infiltration for the aquifer tributary to the Ramapo
River (primary aquifer) was assumed as 0.003 ft/day ("Evaluation of Ramapo
Valley Well Field Management Techniques by RVAM Simulation", LBG Inc. July
1982). '
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The infiltration to the section of aquifef tributary to the Torne
Brook (secondary aquifer) was unknown at the beginning of simulation and
constituted one of the calibfated'parameters. Iﬁis-approach was chosen
due to the high variability 6f the site’s geomorphology (variable slopes,
cover types, presence of gullies) thaﬁ would make a before-hand assessment
difficult. |

MODEL,_CALIBRATION FOR THE EXISTING CONDITIONS

~

Calibration of the model to existing conditions was achieved through
a comparison of measured to simulated water-lévels in the on and off-site
monitoring wells and piezometers. Table 1 provideé deé;ils of this
comparison. The "Best Fit" was achieved using a parameter optimization
Pprogram (MODINV) with _the following parameters being galibfated:

horizontal hydraulic conductivity in Layer 1, transmissivity in Layer 2

‘and vertical conductance between Layers 1 and 2. The»dptimiéing program

.was run many times using different combinations of recharge, drain

conductance and river bed conductance. The resulting values of hydraulic
heads differ from those observed in the field by less than 3.0 ft. This
was assumed as sufficient accuracy, since the hydraulic head difference
across the site was about 220 ft. This corresponds,td the difference
between calibrated and observed values beingfaﬁout 1.4% of the maximum

head difference across the site.
- The final values of optimized parameters are as follows:

o Layer 1

)
=8
]

- Primary aqﬁifer 3-9 ft/day

Kv = 0.3 - 0.9 ft/day

- Secondary aquifer Kh = 0.1 - 0.3 ft/day
' Kv = 0.01 - 0.03 ft/day

- Waste . Kh = 0.04 - 0.3 ft/day

0.004 - 0.03 ft/day
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TABLE |

MONITORING | LAYER | OBSERVED | MODELED | ABSOLUTE VALUE | PERCENT OF MAXIMUM
LOCATION NO. HEADS HEADS OF HEAD HEAD DIFFERENCE ON
. - o DIFFERENCE SITE
[FT] [FT] [FT] [%]
MW -1 1 362.70 363.17 0.47 0.21
MW -2 1 410.90 410.92 0.02 0.01
MW -3 1 333.20 330.57 2.63 1.18
MW -4 1 446.00 " 447.00 1.00 0.45
MW -7 1 299.20 299.55 0.35 0.16
MW -8 1 306.20 306.30 0.10 0.05
MW -9 1 302.00 /303.09 1.09 0.49
P-2 1 515.00 513.51 1.49 0.67
P-3 1 391.70 . 392.93 "1.23 0.55 °
P-4 1 386.50 387.72 1.22 0.55
P-5 1 390.90 390.14 0.76 0.34
P-6 1 321.60 319.68 1.92 0.86
P-8 1 307.90 ' 308.67 0.77 0.35
MW - 2 2 407.90 406.29 1.61 0.73
MW -3 2 332.40 332.81 0.41 - 0.18
MW - 4 2 440.80 438.55 2.25 1.01
MW -7 2 295.60 296.92 1.32 0.59
MW -8 2 307.30 308.89 1.59 0.72
MW -9 2 297.00 295.86 1.14 0.51
z
o |
o
(]
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Kh = 0.048 - 0.056 ft/day
Kv = 7E-7 - 12E-7 ft/day.

The calibrated values are generally in agreement with the field
measurements. They have been converted to cm/sec from ft/day and are as

shown in Tabié 2;

TABLE 2
Kh Calibrated [CM/S] | Kh Measured [CM/S]
Layer 1 (Primary 1E-3 - 3E-3 - 1E-4 - 1E-2
Aquifer) . : ) .
Layer 1 (Secondary 0.3E-4 - 1E-4 43-5 - 2E-3
Aquifer)
Layer 2 , 1.6E-5 - 2E-5 9E-6 - 1E-2

GENERAL FLOW REGIME

o The calibrated model 1is considered to be representative of

generalized conditions at the site.

o Upper Aquifer (Layer 1) _
Across the modeled area, lateral flow is generally concurrent with
the slope of the terraiﬁ towards Torne Brook as shown on Figure 2.
Torne Brook is a topographic low between the landfill and the land
between the brook and the Ramapo River. Much of the flow in the
overburden is intercepted by the leachate collection system along

Torne Valley Rd.

'In the southern portidn'of the modeled area, flow is directed

towards the Ramapo River.
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Bedrock Aquifer (Layer 2) ' ' s
In the bedrock aquifer, flow is directed from the mountains towards
the Ramapo. River as shown on Figure 3. It is not influenced by

Torne Brook or the leachate collection system. .

Vertical Flow

The veryvlow vertical conductance obtained from the calibration
process suggests .that the two aquifers are not hydraulically
connected. However, since the fractured bedrock was modeled as a
porous media, vertical flow has to be regarded as an areal average.
In reality it takes place through sparsely distributed fractures in
the bedrock and its feal velocity. is much -greater than the one

suggested by the average flow. This is of significant importance in

considering the migration of contaminants offsite, for which the

real flow velocity will have to be obtained by considering the

effective porosity of the fractured bedrock. ‘

Throughout most of the site, the hydraulic heads in the upper
aquifer are greater than in the bedrock aquifer. This creates
downward flow by which the contaminatéd leachate from the waste
layer can potentially enter the bedrock aquifer. Small areas of the
upward flow occur in the vicinity of URS MW-8 and MW-10 and were re-

created by the model.

The summary of the parameters resulting from the calibration process

and the hydrogeology of the site is presented below.
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Layer 1 (Upper AQuifer) A .Layer 2
, (Bedrock
- _ ' Aquifer)

Primary ~ | Secondary Waste

Kh [cM/S] | 1E-3 - 3E-3 | 0.3E-4 - 1E-4 | 1.4E-5 - 1E-4 | 1.6E-5 -2E-5
kv [CM/S] | 1E-4 - 3E-4 | 0.3E-5 - 1E-5 | 1.4E-6 - 1E-5 | 7E-7 - 12E-7

Saturated | 10-30 10-30 | up to 60 25
Thickness . .

[ft]

Recharge | 13.1 4.4 o |22-46 . |na
[in/yr] ' ‘ 1

The parameters are considered to be representative of steady state
conditions at the site. The calibrated model was used:as_thé'baseline for
- comparisons between remedial technologies. In evaluating remedial
vtechnologies, all uncertainties and seﬁsitivities inherent in looking at
one remedial technology would therefore be applied to all technologies.
Remedial technologies selected in the Feasibility study were superimposed
on the groundwater flow system to evaluate their impact and effectiveness

for long-term, steady-state conditions:
MODEL SIMULATIONS OF REMEDIAL TECHNOLOGIES

The purpose of this study was to assess the effect of implementing
remedial technologies at the site. The remedial technologies considered
were: surficial cap, withdrawal wells, and improvements to the leachate
collection system. They were simulated in different combinations in order

to achieve the following groundwater-related objectives.

- Prevent or reduce offsite contaminant migration via upper
aquifer. '
- Prevent or reduce offsite contaminant migration via the

bedrock aquifer.

11
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= . Minimize the amount of groundwater to be collected and

treated.
The simulations were performed for steady-state conditions.

IgFILTRATION FOR CAPPED CONDITIONS : S °

In order to evaluate the influencg of capping the site with either
a NYS Part 360 cap or soii cap on the regional flow patterns and leachate
duantities, an infiltration analjsis was performed using the Hydrologic
Evaluation of Landfill Perférmance (HELP) computer model. The model was
developed by the United States Army Corps of Engineers Waterways
Experiment Station for the USEPA (Schroeder, et al, 1984). It simulates’
water movement within landfills employing a quasi-two-dimensional
approach. Its solution technique accounts for the effects of surface
runoff, infiltration, percolation, evapotranspiration, soil moisture
storage and lateral drainage. The model offers a choice of user-generated

input or default values.

The HELP model was applied to the site using default climatological.
data for the 5-year simulation period from 1975 to 1979. Edison, New
Jersey weather station was used, being the closest location to Ramapo for

which a set of default climatological data was available.

The model allows for four types of layers: vertical percolation
(topsoil, Awastes), lateral drainage (sand), barrier soil (clay) and
barrier soil with liner (such as HDPE). Soil parameters can be either

~user-generated or program-generated (default).

The Part 360 cap was modeled as follows:

100 WWY
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' tgyéf:beséripﬁion Thickness | Layer Tyﬁe for Modeling Purposes
Topéoil 6" Vertical percolation
Fill 24" | Vertical percolation or lateral
: drainage
Sand 12" ‘Lateral dréinage (optional)
Clay 18" Barrier soil (with and without liner)
Waste ’ Waste

Also, a potential impact of a gas venting layer consisting of 12

inches of sand was investigated.

Input parameters required for defining the layers include:
thickness, hydraulic conductivity, porosity, field capacity, wilting point
‘and initial water content. As specific details of a cap design are not

finalized, default values suggested by the model documentations were used.

The following values were obtained based on the HELP simulatidns for

capped conditions:

Inches/Year % of Yearly Rainfall
Runoff 0.5-8.4 | 1-16%
Evapotranspiration 31.3-33.9 60-65%
Lateral Drainage 6.3-18.8 ' 12-36%
Infiltration 3.1-3.7 6-7%

The results indicate, that the amount of .rainwater that would
infiltrate throughvthe cap and reach the groundwéter will be reduced to
3.1-3.7 1inches per year from the approximate 50 inches/yr wHich
precipitates in areas without a liner. And it be reduéed to 0.5 inches/yr
in areas with a liner. The infiltration for existing conditions, based on

the results of the calibrated groundwater model, displays a very high

13
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displays a very high spacial variability. Throughout most of the site
existing infiltration ranges from 4.4 inches per year in the areas of
dense sands to 13.1 inches ﬁer year in the areas of loose sands. 1In
several locations, however, it reaches 22’to 44 inches per year. This is
due primarily to two factors: high permeabilities of refuse in the
unvegetated portions of the landfill and the accumulation of offsite
surface water runoff in the flatter areas. Locations of high infiltration
areas are: . the northern and southern lobes and the gu11j behind the

southern lobe.

For a soil cap,.which consists of the same HDPE membrane over the
northern and southern lobes, and soil covering the sideslopes of the
landfill, the following was estimated. Infiltration through .the
sideslopes would be similar to ekisting conditions, as a general fill
matérial would be used, and the grading plan for the most part would
remain the same. Infiltration through the HDPE would bevequivalent to the

Part 360 cap on the lobes.
SIMULATION 1 - Existing Conditions

The purpose of this simulation was to establish the regional flow
pattern and point out the problem areas. The results indicate that most
of the offsite flow is intercepted by the deep collector within the
overburden aquifer. However, portions of the deep collector are
'periodicallyrexposed above the water surface. 1In the vicinity of wells
MW-8, MW-3, MW-4 and MW-6 the water is draining from the deep collector

and flowing underneath to Torne'Broék. The estimated leachate collection

rate in thé deep collector is 29 gpm. The estimated amount of surface

water collected in the shallow subsurface collector and the surface water
collector is therefore 26 gpm. The simulated water table is shown on
Figure 2; the simuléted)potentiomettic surface for the bedrock aquifer is

‘'shown on Figure 3.
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SIMULATION 2 - Exiéting Drainage System, Site Capped

This simulation shows how capping the site with a Part 360 cap
influences the flow patterns and leachate rates. A decrease in
infiltration causes significant lowering of the water table across the
entire site within the overburden aquifer. The volume of leachate being
intercepted by the leachate collection system decreases as well from 29
gpm to 16 gpm. Also, the downward migratidn of contaminated water from the
waste iayer to the bedrock aquifer decreases due to .the significant drop

in the vertical gradients. All surface water runoff is diverted offsite.

The migration of the contaminated grbundwater via the overburden
aquifer underneath the exposed collectors continues as in Simulation 1.
However, more pipes are exposed, especially'thé shallow collector in the
 vicinity of wells MW-2 and MW-1, which accéntuates the problem. The

simulated water table is shown on Figure 4.

SIMULATION 3 - Natural Infiltration, Withdra&ai Wells In The Areas of

Exposed Drains

This simulation models the combination of technologies in which nine
withdrawal wells placed along the lower reach of the Torne Brook were used
to intercept contaminated groundwater bypassing the exposed drains and
flowing towards the lower reach of the Torne Brook. All drains in the
vicinity of ;he withdrawal wells became exposed; however, flow of the

contaminated groundwater towards the Torne Brook was reversed. The

withdrawal rates necessary to achieve this result are: wells - 51 gpm and

drains - 24 gpm.
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SIMULATION 4 - Site Capped, Withdrawal Wells In The Areas Of Exposed

Drains

This simulation follows the setup of Simulation 3, however, instead
of the natural infiltration, Part 360 capped conditions were used. Nine
withdrawal wells placed along the lower reach of the Torne Brook reverse

the direction of flow in the area of exposed collectors, intercepting

contaminated groundwater before it reaches Torne Brook. As”the water

table onsite is lowered through capping, the withdrawal rates needed to
reverse the flow direction are much lower than in Simulation 3: 14 gpm
for wells and 14 gpm for drains. ‘

SIMULATION 5 - Existing Conditions, Well PW-1 in Operation

This simulation models the existing conditions onsite with the

private well PW-1 on an adjacent property in operation. Downward vertical

gradients were observed in MW-9 cluster located on the adjacent property
owner'’s land. In order for landfill contaminants to enter PW-1, which is
a dug well in the overburden, upward vertical gradients must exist between
the bedrock and the overburden. Under natural conditions this was not
considered to be feasible given the localized influence of the Ramapo
River. However, under pumped conditions this was considered potentially
feasible. The purpose of the simulation was to determine whether PW-1
could have a significant influence on the vertical gradients in its

vicinity.
A simulation was performed for the steady state withdrawal rate of

4,500 gpd based on 50 users at 90 gpd (Clark, et al, 1977). It indicates

that the well’'s effect on flow patterns in its vicinity is negligible.
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SIMULATION 6 - Site Capped,‘2 Withdrawal Wells in the Northern Portion of
the Site in the Vicinity of Torne Brook

- This simulation was designed to evaluate the possibility of

installing withdrawal wells in the northern portion of the site as a means

of preventing contaminant migration in that direction. The results
indicate that because of the low hydraulic. conductivity and small
thickness of the aquifer in this area, the expected yields will be very
low, that is, not sufficient to reverse the flow direction. Therefore, a
leachate collection system may have to be installed in order to prevent

offsite contaminant migration in that area. A Part 360 cap was used.

SIMULATION 7 - Site Capped, Elevations of Drains Lowered, New Drains Added
on Southern End of the Site, Withdrawal Wells in Both Lower

and Upper Aquifer -

The purpose of this simulation was to investigate the possibility of
a total elimination of the offsite flow. To achieve this objective, the

following remedial measures were simulated:

- Part 360 Cap
- Drain elevations in problem areas were lowered
- . New drains were introduced

- Withdrawal wells in the lower and upper aquifer were modeled.

The results of the simulation indicate that it is possible to
eliminate offsite flow.. However, for the bedrock aquifer the
effectiveness of the withdrawal well system would strongly depend on the
nature of fractures. It is possible that some of the modeled well
locations would have to be eliminated due to the aquifer’s inability to
supply water. | The withdrawal rates needed to achieve- the remedial

objectives are: wells - 9 gpm, drains - 33 gpm.
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SIMULATION 8 - ‘Exiéting Drainage System, Site Capped (Soil Cap and HDPE

Liner)

This simulation was performed in order-to'assess the influencé of a
soil cap/HDPE'liher combination on the flow patterns and leachatée rates.
The soil cap; coVering about 45 acres, allows for the natural level of
infiltration. The HDPE liner signifiCaﬁtly decreases the infiltration in

the areas of the southern and northern lobes (about 25 acres).

A sharp drop in water level (up to 25 feet) can be observed within
the overburden in’ the areas covered by the HDPE liner. The volume of
leachate being intercepted by the leachate collection system decreases
from 29 gpm to 14 gpm. ' Also, a significant decrease in the magnitude of
downward flow can be observed due to thekdrop in the vertical gradients.
The migration of the contaminated groundwater via the overburden aquifer
underneath the exposed collectors continues as in Simulation 1. The

modeled water table is shown on Figure 5.

SOLUTE TRANSPORT

In order to evaluate the potential for offsite migration of
contaminants from the Ramapo Landfill to the potential receptor identified
as PW-1, a éontéﬁinant transport analysis was performed. The model was
based on the field observations and measurements gathered during the
Remedial Investigation and the results of the groundwater flow model

discussed previously.

APPROACH

The model follows a step-by-step approach in attempting to trace the

propagatlon of contaminants from the onsite fill to PW-1.
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o First, the groundwater contour maps generated by the flow
model are analyzed iﬁ order to determine the pathways by which
the contaminants can reach PW-1.

o Second, the propagation of contaminants along those pathways

is traced using analytical methods of calculation.

The analytical techniques used include calculating the contaminant
concentration using a steady-state l-Dimensional mass balance and the 1-

Dimensional, transient convective-dispersive equation.

Also, the effects of pumping in well PW-1 are estimated based on the

constant discharge, transient, unconfined case.

DETERMINATION OF CONTAMINANT MIGRATION PATHWAYS

The results of the groundwater flow model provided a basis for the
contaminant transport model. Simulation 1 was used as representative of
existing conditions to determine the groundwater flow patterns in the

area.

o Upper Aquifer
Groundwater from the landfill is flowing west towards Torne Brook
and then turns south flowing to the Ramapo River. It is either
intercepted by Torne Brook (in the areas where it constitutes a
water divide) or is directed towards the Ramapo River. Well PW-1,
located on the opposite sidé of the Brook than the landfill, is not
influenced by that flow. Therefore, the flow pattern and lack of
significant contamination in MW;QO/S indicates that the

contamination of PW-1 via the upper aquifer is very unlikely.

o Vertical Flows

Very high downward hydraulic gradients exist over the entire

-landfill area, causing a potential for migration of contaminated
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leachate from the landfill to the underlying fractured bedrock. The

magnitude of the downward flow was determined based upon the maximum

head difference of 60 ft and the vertical é¢onductance of 2E-7

ft/day. (Parameters were determined by the groundwater model.) The
obtained'value is 1.2E-5 ft/day.

Bedrock Aquifer

The flow pattern in the bedrock aquifer, as determined by the
groundwater model, indicates that groundwater flow is away from the
natural aquifer boundaries (mountains) towards the Ramapo River.
Groundwater passes underneath the landfill, feceiving the

contaminated leachate due to the downward flow existing over that

area. As Torne Brook does not influence flow withip the bedrock:

aquifer, the contaminated water moves southwest and can potentially
reach the area of PW-1. The average magnitudevof flow within the
bedrock aquifer, as determined by the groundwater flow model, is

0.13 ft?/day.

Vertical flows in the vicinity of PW-1 well

Well PW-1 is a dug well in the overburden and provides potable water
for Torne Brook Estates for about 50 people. Assuming the water
consumption of 90 gpd (Clark, et al, 1977), the average daily flow
is 4500vgpd. Simulation 5 of the groundwater flow model indicates
that forvsteady-state conditions this is not sufficient to cause
‘upward flow. from the bedrock aquifer to the overburden. However,
the analytical calculations of well drawdown for the nonsteady-state
indicate that upward flows are possible for certain sets of pumping
conditions. Since the exact data for the well's operation is not
available, it was assumed that this possibiiity had to be

" investigated.
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CALCUILATION OF. CONTAMINANT CONCENTRATIONS

The potential migration pathways were determined in the previous
section based on the results of the groundwater flow model and the
analysis of the operation of well PV-I. The contaminant concentration
along these pathways was described using the analytical techniques and
utilizing the aduifer parameters obtained both from the calibrated

groundwater model and the RI field investigation.

o Bedrock aquifer direétly underneath the landfill
As determined earligr, there is a potential for leachate from the
Ramapo Landfill to enter the underlying bedrock aquifer. The
vertical velocity was estimated at 1.2E-5-ft/day. The contaminant
concentration within the leachate was conservétively assumed to be
equai to that directly in the landfill. The accumulation of the
pollutant in the bedrock aquifer was modeled utilizing a 1-

Dimensional steady-state mass balance approach, with the

contaminated leachate treated as a distributed source over the

length of 1500 ft. The results indicate the concentration of the
contaminant in the groundwater within the bedrock aquifer at the
downgradient end of the landfill of about 12% of the leachate

concentration:

o  Bedrock aquifer from the downgradieﬁt end of the laﬁdfill to PW-1
In this area, contaminant propagation was modeled utilizing a 1-
Dimensional transient convective-dispersive equation (Bear, 1979).
The downgradient end of the landfill was assumed as a starting point
and PW-1 500 ft to the west was the ending point of the simulation.
The properties of the aquifer were assumed after the field
investigation findings for two wells in the immediate vicinity: URS
MW-8 and URS MW-9. The average hydraulic conductivity of the
bedrock based on the slug and pressure tests is 8E-4 cm/s, and the

hydraulic -gradient determined from monitoring levels in MW-8 and
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MW-9 is 0.025 ft/ft. The porosity of the fractured bedrock was
assumed as 5% which is an average value for fractured crystalline
rock as given in "Groundwater and Wells" (Driscoll, 1987) Those
‘parameters give an average effective velocity of the groundwater
flow of 1.15 f£ft/day. Different values of the hydrodynamxc
dispersivity were used ranging-from 1 meter to 100 meters (Freeze &
Cherry, 1979). This was assumed to cover the possibie range“of
‘values of this barameter;'as no information pertaining to actual
field values were available. The initial concentration of the
contaminant ar the starting point was assumed Vas }2%” of the

concentration in the landfill from the previous section.

The results of the model ‘indicate that the concentration of
contaminant at the ending”poiht (directly underneath PW-1) reaches
the steady-state concentration equal to that of the starting point
(downgradient-edge of the landfill) after 2 - 10 years, depending on
the value of the hydrodynamic dispersivity used. Since the landfill
has been operational for a much longer period of time, it can be
‘assumed that the concentration of contaminant is the bedrock beneath
PW-1 is equal to about 12% of the concentration of the contaminant

in the landfill.

Assessment of the contamination of well PW-1
As mentioned earlier, the steady-state withdrawal rates in well PW-1
are sufficient to cause upward flow. The influence of the nonsteady

pumping was also investigated.

The hydrogeology in the immediate vicinity of PW-1 was based on the
boring log from MW-9, about 250 ft from PW-1. The thickness of the

saturated zone in the upper aquifer is about 32 ft. Since the

formation consists of both dense and loose sands, the average-

hydraulic conductivity of 10 ft/day was used based on the
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groundwater model. The efféective porosity was assumed as 30% (Ref.

Bear, 1979).

Using the‘formula for the drawdown in a pumping Qell screenéd in an
unconfined aquifer, the vertical gradient§> were evaluated for
different pumping conditions (Bear,'1979). Iﬁ‘was detefmined'that
upward flow from the bedrock wili start for pumping cycle of 15 gpm
.over. 67 minutes. (A cycle wa§>assﬁmed to-last as long as it takes
to fill up a 1000 gallon tank, e.g., for a cycle of 20 gpm dver 50
minutes, tﬁe contribution of the bedrock water will create a
contaminant concentration in the well water of about 6E-5 of the

concentration in the landfill reduction of 5 orders of magnitude.)

SUMMARY

Based on the results of the contaminant transport model, the
‘ ‘ following ;onclusidns can be made: '

o Downward gradients prevail across the site and the
contaminated groundwater from the landfill is infiltrating
into the lpwer (bedrock) aquifer. Therefore, the bedrock
aquifer underneath the landfill provides the potential for
contaminant migration. As there is no barrier restricting
groundwater movement within the bedrock aquifer, the
contamination may migrate towards residential well PW-1 and
the Ramapo River.‘ It is estimated that at the present time,
groundwater .within the bedrock aquifer -beneéth well PW-1
contains a contaminant concentration of about 12% of that

directly within the landfill.

o Estimated withdrawal rates in well PW-1 are too small to cause

significant upward flow from the bedrock aquifer. It was

" estimated that, depending on the withdrawal rates assumed, the’
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concentration of contaminants in PW-1 can vary from zero to

6E-5 times the concentration of contaminants within the waste

area: Therefore, it is questionable whether well PW-1 is
actually being impacted by the contaminants in the bedrock

aquifer.
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- Data for Contaminant Transport Model

| Upper aquifer

Bedrock aquifer

Dispersivity [ft]

Horizontal Hydraulic [ 3.5 x 107 1.8 x 1073
Conductivity [cm/s] 8.0 x 107
Vertical Hydraulic 3.5 x 107 4.4 x 10710
Conductivity [cm/s] o
Effective Porosity 30 5
(%]
Unit Saturated variable 25
Thickness [ft]
Horizontal Hydraulic variable 0.025 - 0.1
Gradient [ft/ft]

not used 3.3 - 330

Difference in Hydraulic Heads between aquifers - 60 ft
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DATA FOR CONTAMINANT TRANSPORT.MODEL - (Continued)

Well PW-1

Discharge [gmp] 5-25
Time of a withdrawal cyéle [min] 200 - 40
Diameter [ft] 2
Contaminants
Contaminant type Generic
Molecular diffusivity Not used.
Adsorption coefficient Not used
Initial solute conc. on site ’ Generic
Temporal

Vertical flow from the upper to the

lower aquifer Steady-state’

Horizontal flow and cont.

transpbrt Transient to steady-state

Operation of well PW-1 Transient
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Table 5.1 Porosmes for Common Consohdaled and Unconsolidated Malenals

Unconsohd:led Sedlmenls 7 (%) Consolidated Rocks 7 (%)
Clay - . . . | 45-55 Sandstone . 5-30
Silt 35-50 Limestone/dolomite (original & .|
Sand. . 25-40 | secondary porosity - 1-20
Gravel | 25-40 Shale ' 0-10
Sand & gravel mixes 10-35 | Fractured crystalling fock, 0-1Q,
Glacial till : 10-25 Vesicular basalt 10-50
) ) Dense, solid rock , - <1

volume of water an aquifer can hold, it does not indicate how much water the aquifer

will yield.
When water is drained from a saturated material under the force of gravny, the

material releases only part of the total volume stored in its pores. The quantity of

water that a unit volume of unconfined aquifer gives up by gravity is called its specific
yield (Figure 5.5). Specific yields for.certain rocks and sediment-types are presented
in Table 5.2. Some water is retained in the pores by molecular attraction and capil-
larity. The amount of water that a unit volume of aquifer retains afier gravity drainage
is called its specific retention. The smaller the average grain size, the greater is the
percent of retention; the coarser the sediment, the greater will be the specific yield
when compared to the porosity. The surface area for different-size sand grains is
shown in Table 5.3. Note the large increase in surface area for the finest sediment.
As the surface area increases, a larger percentage of the water in the pores is held by
surface tension or other adhesive forces. Therefore, finer sediments have lower specific
yields compared to coarser sediments, even if they both have the same porosity.
Specific yield plus specific retention equals the porosity of an aquifer. Both specific

yield and specific retention are expressed as decimal fractions or percentages. Specific

yields of unconfined aquifers (equivalent to their storage coefficients®) range from
0.01 to0 0.30. Specific yields cannot be determined for confined aquifers because the

aqulfer materials are not dewatered dunng pumping.

" Storage coefficients are much lower in confined aquifers because thcy are not
drained during pumping, and any water released from storage is obtained primarily
by compression of the aquifer and expansion of the water when pumped. During

Table 5.2. Representative Specific Yield Ranges for Selected Earth Materials

Sediment Specific Yield, %
Clay ' , ‘ 1-10
Sand _ ‘ 10-30
Gravel : 15-30
Sand and Gravel 15-25
Sandstone ’ 5-15
Shale ) 0.5- 5
Limestone 0.5- 5

(Walton, 1970)

*The coefficient of storage is fully defined in Chapter 9. Brietly, it is the volume of water taken into or
released from storage per unit change in head per unit area.
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268 HYDRAULICS OF GROUNDWATER

Case 5. Movement of a radioactive tracer in a semi-infinite column This is the
case where the column (x > 0), initially at tracer concentration C = 0. is con-
nected to a reservoir containing a tracer solution of constant concentration C,.
The flow in the column is maintained at a constant specific discharge q in the
~+x direction. The tracer continuously undergoes radioactive decay
The partial differential equauon here is
2 -
e« .:-g-‘l”.—c,-,:c (7-130)
at CXP N EX | —

-

where A = In2/T and T is the half-life of the radioactive tracer.
We assume. that at x = 0 the concentration immediately reaches its ultimate

level C, upon commencement of flow. This is equivalent to an assumpnon that
at x = 0, lim éC/éx = 0. We refer to this condition as an assumpuon since from

(7-71) it fc;l]gm that at x = 0 the boundary condition should actually be ”
Coq = Cq = nD, oC/cx

or ‘ (7-131)

g(Co — C) = —nD, éC/éx
Accordingly, the initial and boundary conditions are

<0, x=20. C=0,

t>0, x=0  C=GC (7-132)
x=0m, C=0

By applying the Laplace transform to (7-130) and (7 132), we obtain the solu-
tion (Bear, 1972, p. 630) .

- 2 12
€)= S—e p{Z ; } [exp(_ xf)-erlc [(‘l;"[)D -,3::0"] t
' L}
x + [(q/m)?* + 4iD,]"? ,] -
+ exp(px) -erfc OO 3133

where 2 = q*/4n’D} + i/Dy,.
For 4 = O (i.e.. without radioactive decay). (7-133) reduces to

C(x,t) = C;{e fc X -Aam a/mr + exp(ﬂ)-erfcx———+ (q/n)l} (7-134)

2[Dy1'7? nD, 2[D]"

I we now introduce adsorption (see Case 2), (7-134) becomes
Co Rex — (q/n)t ( qx ) Ryx + (g/m)t
1) = —{ erfc —————— I et 2 7% .
C(x ') 2 {er ¢ Z[RJDA']LZ + xp "Dh- eri¢ Z[R‘D.t]”z (7 135)

Curves describing (7-134) are shown in Fig. 7-12. According to Ogata and Banks
(1961), who also obtained (7-134), the second term in (7-134) may be neglected
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88 HYDRAULICS OF GROUNDWATER

from the volume of pore space between the two positions of the phreatic surface.
The storativity of a phreatic aquifer is. therefore, sometimes referred to as specific
yield, S,; it gives the yield of an aquifer per unit area and unit drop of the water
table (see further discussion in Sec. 6-1). : .

Recalling that actually the water table is an approximate concept, we under-
stand that water is actually being drained from the entire column of soil up to the
ground surface. Bear (1972, p. 485) shows that when the soil is homogeneous and
the fluctuating water table is sufficiently deep, the above definition for specific
yield still holds (see Sec. 6-1).

One should be careful not to identify the specific yield with the porosity of
a phreatic aquifer. As water is being drained from the interstices of the soil, the
drainage is never a complete one. A certain amount of water is retained in the
soil against gravity by capillary forces. After drainage has stopped, the volume
of water retained in an aquifer per unit (horizontal) area and unit drop of the

~ water table is called specific retention, S,. Thus

5,48, =n (5-12)

For this reason S, (<) is sometimes called effective porosity. Here, again, one
should note that we have been referring to the approximate concept of a water
table. However. for a homogeneous soil and a sufficiently deep water table. the
above definition for S, holds (see Sec. 6-1). '

Figure 5-4 shows the relationships between S,, S,, and particle size.

When drainage occurs, it takes time for the water to flow, partly under
unsaturated flow conditions, out of the soil volume between two positions of a
water table, at ¢ and at ¢ + At. This is especially true if the lowering of the water
table is rapid. Under such conditions, the specific yield becomes time dependent,
gradually approaching its ultimate value (Fig. 5-5). When the water level is rising
or falling slowly, the changes in moisture distribution have time to adjust con-
tinuously and the time lag vanishes. This phenomenon of time dependency of the

Well-sorted material = o= == =

Average material  eme——

60%
50%

- 40%
30% ¢ ' " ~d
20% ' ‘
10%

Figure S-4 Relationship be-
tween specific yield and grain

o% 1 i

1
10 [102 1o 10° o' 2 o )
Clay Silt Sand G}avel Igobbles size (from Conkling et. al., 1934.
. as modified by Davis and
Median grain size (mm) ’ DeWiest, 1966).
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400 ' _ v Groundwater Contamination | Ch. 9

tracer front to advance in a pattern commonly referred to as fingering. In this case
the contaminant is transported more rapidly in the lenses or beds of higher hydrau-
lic conductivity. Figure 9.9(c) illustrates results obtained by Skibitzke and Robert-
son (1963) using dye tracers in a box model packed with fine sand and long sinuous
lenses of coarser sand. These authors observed that a large angle of refraction at
the boundary between sand of contrasting permeability caused accelerated spread-
ing of the tracer zone. ‘ '
In one of the very few detailed three-dimensional studies of contaminant
movement in sandy deposits, Childs et al. (1974) observed that “plumes migrate
along zones . . . that, although they are texturally similar, show subtle differences
in fabric that result in slight variations in permeability. Bifurcations indicate that
detection of a shallow plume does not negate the existence of the other plumes of
the same constituent at depth™ (p. 369). ' '
“Nearly all studies of dispersion reported in the literature Jyave involved
relatively homogeneous sandy materials under controlled conditions in the labora-
-tory. These studies have indicated that the dispersivity of these materials is small.

SHEET 2

Values of longitudinal dispersivity are typically in the range of 0.1 to 10 et m

with transverse dispersivity values normally lower by a factor of 5-20. Whether or
not these values are at all indicative of dispersivities in field systems is subject to

" considerable controversy at the present time. Many investigators have concluded’
that values of longitudinal and transverse dispersivities in field systems are signif-
icantly larger than values obtained in laboratory experiments on homogeneous.
materials or on materials with simple heterogeneities. Values of longitudinal dis-
persivity as large as_ 100 m and lateral dispersivity values as large as 50 m have been
used in mathematical simulation studies of the migration of large contaminant
plumes in sandy aquifers (Pinder, 1973: Konikow and Bredehoeft, 1974; Robertson,
1974).

To illustrate the effect of large dispersivities on the migration of contaminants
in a hypothetical groundwater flow system, a cross-sectional flow domain similar
to that shown in Figure 9.8(a) and (b) will be used. Figure 9.10 shows. the effect
of dispersivity on the spreading of a contaminant plume that emanates from a
source in the recharge area of the flow system. Although the cross sections shown
in Figure 9.10 are homogeneous, dispersivities for the system are assumed to be
large as a result of small-scale heterogeneities. With assigned values of dispersivity
the patterns of contaminant distribution can be simulated using a finite-element
approximation to the transport equation expressed in two-dimensional form for
saturated heterogeneous isotropic media [Eq. (A10.13), Appendix X]:

2 (D3E) + =(05) - Eeo=% o on

where 5, and s, are the directions of the groundwater flowlines and the normals
to these lines, respectively. The finite-element model used to obtain the contami-
nant distributions shown in Figure 9.10 is described by Pickens and Lennox (1976).
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8-6 UNSTEADY FLOW TO A WELL IN A PHREATIC AQUIFER 333

that is, an infinitesimally narrow well with a discharge, Q... entering uniformly
along the original depth of saturation, Ho, although the actual length of saturation
at the face of the well varies during pumpage. Finally, he assumes that the con-
tribution to the flow by water and aquifer compression may be neglected, except
during the very early period of pumping, i.e., the right-hand side of (8-85) may be
assumed zero. One should notice that he nevertheless solves for ¢ = ¢(r,z.1),
because of the nonsteady boundary condition (8-91). Under these conditions

Boulton’s solution is

Q. [* Jo(bxr/Ho) cosh yz/Ho

- 2 0) = —= T 0 - S — -

Ho — ¢tr.2,1) 2HTL . coshx exp[—1x tanille] dy
S (8-91b)

and

stro) = Hy = htr,1) = Q: Vip. 1)
*1]

.= —Q—"— j —g(x—p!‘{l — exp(—rtytanhy)} dx (8-91c)
. 2nT o X ’

wheie p = r/Ho. © = Kt/n,Ho, T= KHo. To minimize the errors involved in
obtaining (8-91¢). a correction factor C; is applied to the latter

g= 2+ Cpvip (8-91d)

\ZnT

where C, depends on p, T, r./Ho and Q./H3. Boultbon (1954), Schoeller (1959)

" and Hantush (1964) give values of ¥ and C, (in the form of graphs and tables)

which range from about — 0.30t0 about 0.16. The values of C are given separately
for t > 5 and for t < 0.05. In the range 005 < t < 5, C, may be assumed zero

with an error not exceeding six percent.
The values of the gravity well function for phreatic aquifers V (p, ) may also

~ be approximated as follows

For 1 < 005 _ :
V(p.1) = sinh~'(1/p) + sinh ™' (z/p) — sinh™*[(1 + t/p)
Fort>5

Vipt) x § WY =W u= nr* 4T

where W) is the well ﬁmuiim of a confined aquifer.
For 1t < 0.01 . : _
Vp.1) = sinh™(x/p) = o/ JT + p? '

" For t < 001 and t/p > 10
Vip. 1) = In(21/p)

SHEET 3F
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334 HYDRAULICS OF GROUNDWATER

For the drawdown in the pumped well, Boulton (1954) suggests for t < 0.05,
to compute the drawdown by (8-91d), with p— p,, = r./Ho and h—h,,; for
0.05 < t <5, the drawdown may be computed [rom

' Qw
— - TR c—— — 8-92
S\v = “o hw = 2 T (’" In ﬂw) ( )

'_——\—\
t| 005 | 0.2 |1.00] 500
m| —0.043]0.087]0.5121.288

and intermediate values may be obtained by interpolation.
Fort > 5, we have '

0. (1SJT\ Q. 225Tt
H} - hi = ;—Eln-( p‘/—> = 3K In — (8-93)

. to be compared with (8-24) and (8-92).

The.drawdown for an anisotropic aquifer may be obtained by replacing t
by v = K t/n,Ho and p by p' = (r/Ho) (K,/K)'"2.

Hantush (1964) discusses the drawdown in observation wells at some distance
from a pumping well. In the region r > |.5H, equipotentials are practically
vertical and the average drawdown in observation wells is practically equal to
the drawdown of the water table given by (8-91d).

In. the region r < 1.5H,, Hantush (1964) suggests for (Ho h,) <05H,
and t >30rn,/T ‘ :

HY - B = (QJK)W(w):  w=nsY4Te: T KH, (8-94)
where h is the average head defined by i = (1/k) [4 ¢(r, 1) dz (A < h). For u < 005,
ort>5rin/T

225 Tt

H3 - h* = (Q/2rK)In " (8-95)

Closer to a pumping well, (8-94) gives approximately the depth h of water in a
piezometer open at the impervious horizontal base of an aquifer (smaller than
the actual water level in an observation well located above that point).

One should note, that in (8-94) and (8-95) :

H2 — h*=(Hy — h)(Ho + h) = s(Ho + Ho ~ 5) = 2Hos(1 — s/2H,)

* which for s <« 0.02H, may be approximated by 2H,s so that the Theis formula

(8-61) and Jacob's straight line approximation (8-62) are applicable. _

Boulton (1965) solves also the case of a well pumping from an aquifer of
infinite areal extent with a constant drawdown at the pumping well. Here also the
exact non-linear phreatic surface boundary condition is replaced by the approxi-
mate one (8-87), so that the boundary and initial conditions may be summarized
by (Fig. 8-6) ' ’ '

5/+e7,=7' " 3
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1) GENERAL ® -~ - =% 7= o -4 o]
The purpose of this calculatnon is to estimate concentratlons of contaminants ' 2(
in alr due to emissions from the Ramapo Landﬂll

2) METHODOLOGY :
. ~ The calculations were performed following the methodology outlmed in the
* New York State Air Guide - 1 7, draft of the 1991 edition. The process consisted
of the following steps : - :
A. Estimation of emission rates
B. Determination of pomts of concern
C. Calculation of contaminant concentrations in air at
the points of concern

3.) CALCULATIONS

A.) Estimation of emission rates
According to the requirements of the * NYS Air Guide - 1 * area source method

the landfill was divided into sections that could be represented by square areas.
Two sections were selected :
Area t - North lobe

Area 2 - South lobe (see Ref.1, page 7)
According to the USEPA estimates, a cubic yard of refuse generates 220 cubic feet
of gas per year {see Ref.2,page 11). Based on that, if the produced gas contains

concentration “C* of a particular compound, the emission rate of that compound is :

Qa =220V*C - M

. Where :

Qa - annual emission rate [lb/yr}
. 220 - yearly production of gas from 1 cy of refuse [ft*3/cy*yr]
V - volume of refuse [cy] '
C - concentration of compound in emitted gas [Ib/ft*3]

B.) Determination of points of concern
The * Air Guide - 1 * methods estimate the concentrations of contaminants in air
directly downwind from the source. The site was analyzed in order to determine
points of potentially highest impact, located at the property boundry. The
following criteria were taken into account :
- Proximity to source
- Compounding effect of emissions from both areat and area 2
Based on that, the following points on the property line were found to have
potentlally high contaminant concentrations :
Point 1 - Northeast of the north lobe, due to the proximity to Area 1 and
compounding effects of emissions from both Area 1 and Area 2
Point 2 - Northwest of the north Iobe. due to the location at the boundry
of Area 1.
Point 3 - West of the south lobe, due to the location at the boundry of
Area 2
. Point 4 - Southwest of south lobe, due to the location at the boundry
of Area 2 and compoundmg effects of emissions from both Area 1 and Area 2
_For locations of points 1, 2, 3 and 4 see page 7.
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C)

Calculation of contaminant concentrations in air at the points of concern
The area source method of the * NYS Air Guide - 1 * was utilized. For the description

of the method see Ref.3, pages 13-18.
Explanation of terms :

D-

A-
S-

" Re -
Ha -
V-
C-
Qa -
QA -

K -

Cm -

Ca-

Distance from the center of the source area
to the point of concern [ft]

Surface area of source [ft*2]

Side length of the area source |ft]

S = SQRT(A) : )
Effective radius of the area source [ft]

Re =0.56*S (3)
Height of the area source [ft]
Volume of refuse [cy]

Concentration of contaminant in emitted gas [Iblft‘3]
Source emission rate [lblyr]

Qa =220*v*C . (1)
Source emission rate [Ib/hr*ft*2)

QA = Qa/8760"A T (4)
Coefficient o ' : o
K= 15for330ft<s<3300ft

K= 30 for S > 3300 ft (5)

Conversion factor from Ib/hr*ft*2 to yg/m+2*sec
C =1.355e+6 _
Maximum Annual Actual Impact conc. [ug/m*3]

For the receptor located outside of the source area (D> Re ) :

Ca = 104*Qa/[(D+S)"1.6"Ha"0.368] - (6)

For the receptor located inside the source area (D <Re):

"Ca=K*QA*Cm : )

2 ¢
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Site - specific values :

SURFACE

WASTE

16.00

1.36E+08

SIDE EFFECTIVE SOURCE EMISSION EMISSION
AREA VOLUME LENGTH RADIUS HEIGHT RATE RATE
A \ S Re Ha K Qa QA

{acres] [cy] - ift) [t (ft] (Iblyr] {Ib/hr* t~2]
Source " Ref.4 Ret.4 (2) 3) Ref.3 (5) (1) 4)

Pg.20 P?.zo : Pg.15
AREA 1 32.00 | 1,350,000 1,181 661 15 2.97E+08 *C1 2,43E—02 *C1
AREA 2 618,000 | . 835 468 15 *C2

2,23E-02 *C2

08T 100 Wwd
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MAXIMUM ANNUAL ACTUAL IMPACT CONCENTRATIONS AT POINTS OF CONCERN

POINT 1
Source D - Re Point location Ca
contrib. (" [ft] IMethod used | [ug/m*3]
AREA 1 1000 661 |D>Re,use (6) |  9.39E+04 * C1
AREA 2 2100 468 | D>Re,use (6) |  2.67E+04 * C2
- Catot= . 9.39E+04 * C1 + 2.67E+04 * C2
. POINT2
Source D Re Point location Ca
contrib. [ft] [ft] /Method used | = [vg/m*3]
AREA 1 600 661 | D<Re, use (7) 4.94E+05 * C1
POINT 3-
Source D Re ~. |Point location Ca
contrib. ) (] /Method used wg/m*3]
AREA 2 450 661 | D<Re, use (7) 4.5354-05_ *C2
POINT 4
Source D Re Point location -Ca
contrib. [t [t /Method used |  [ug/m~3]
AREA 1 1700 661 | D>Re, use (6) 6.01E+04 * C1
AREA 2 600 468 | D>Re, use (6) 8.39E+04 * C2
Catot= 6.01E+04 * C1 + 8.39E+04 * C2

wg/m"3

lwg/m-3)

N

100 KWNA
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Based on the monitoring resuits of RI, the MAXIMUM concentrations of contaminants in

gas emitted from the landfill are :

(see Ref. 1, pages 7,8,9.10)

4of 20

Parameter Avg. Conc. for Area 1 (C1) | Avg. Conc. for Area 2 (C2) | Maximum
PSR-2,3,3D,4,4BT vOC-1,2,3 _ Conc.

. [mg/m*3] [Ib/ft43] [mg/m+3] [Ib/ft*3] {Ib/ft*3]
2-Butanone 0.0180 1.12E-09 0.0079 | 4.93E-10 | 1.12E-09
1,1,1-Trichloroethane 0.0011 6.86E-11 0.0008 | 4.99E-11 | 6.86E-11
Carbon Tetrachloride 0.0004 2.50E-11 0.0002 | 1.25E-11 | 2.50E-11
Benzene 0.0290 1.81E-09 0.0007 | 4.37E-11 | 1.81E-09
Chlorobenzene ~  0.3700 2.31E-08 0.0005 | 3.12E-11 | 2.31E-08
Ethylbenzene 1.2000 7.49E-08 0.0026 | 1.62E-10 | 7.49E-08
Tetrachloroethylene 0.0041 | 2.56E-10 . 0.0000 | 0.00E+00 | 2.56E-10
Styrene _ o 0.0008 4.99E-11 0.0005 | 3.12E-11 | 4.99E-11
Toluene 0.2700 1.68E-08 0.0079 | 4.93E-10 | 1.68E-08
Xylene (Total) 7.7000 | ©  4.80E-07 0.0110 | 6.86E-10 | 4.80E-07
Methylene Chloride 10.0030 1.87E-10 0.0018 | 1.12E-10 | 1.87E-10
Acetone 0.0180 1.12E-09 0.0160 | 9.98E-10 | 1.12E-09

The concentrations at points of concern were calculated based on the assumption that, for each compound,
the representative concentration in the emitted landfill gas is equal to maximum concentration of that

compound detected in all sampling points, i.e. C1=C2=MAX[C1,C2] (see above table).
From that, and based on the results from page 3, the concentrations at the points of concern are : -

Parameter __Concentrations [ug/m*3] _
_ POINT 1 . POINT 2 POINT 3 | POINT 4

2-Butanone 1.35E-04 5.55E-04 | 5.08E-04 | 1.62E-04
1,1,1-Trichloroethane 8.28E-06 3.39E-05 | 3.11E-05 | 9.89E-06 |.
Carbon Tetrachloride 3.01E-06 1.23E-05 | 1.13E-05 | 3.60E-06
Benzene A 2.18E-04 8.95E-04 | 8.19E-04 | 2.61E-04
Chlorobenzene 2.78E-03 1.14E-02 | 1.04E-02 | 3.33E-03
Ethylbenzene 9.03E-03 3.70E-02 | 3.39E-02 | 1.08E-02
Tetrachloroethylene .3.08E-05 1.26E-04 | 1.16E-04 | 3.69E-05
Styrene 6.02E-06 2.47E-05 | 2.26E-05 | 7.19E-06
Toluene 2.03e-03 8.33E-03 | 7.63E-03 | 2.43E-03
Xylene (Total) 5.79E-02 2.38E-01 | 2.17E-01 | 6.92E-02
Methylene Chloride 2.26E-05 9.25E~-05 | 8.47E-05 | 2.70E-05
Acetone 1.35E-04 5.55E-04 | 5.08E-04 | 1.62E-04

The highest concentrations of each of the parameters, as compared to TLV and AGC standards, are :

Highest

TLV/300

Ca>TLV

Parameter Location AGC
cong. (Ca) conc. , or
[ug/m*3] Point # [ug/m*3] [ug/m=3] | Ca> AGC
2-Butanone 5.55E-04 2 1.97E+03 | 3.00E+02 No
1,1,1-Trichloroethane 3.39E-05 2 6.37E+03 | 1.00E+03 No
Carbon Tetrachloride 1.23E-05 2 1.03E402 | 7.00E-02 No
Benzene 8.95E-04 2 1.07E+02 | 1.20E-01 No
Chlorobenzene 1.14E-02 2 1.15E+03 | 2.00E+01 No
Ethylbenzene 3.70E-02 2 - 1.45E+03 | 1.00E+03 No
Tetrachloroethylene - 1.26E-04 2 -1.13E+03 | 7.50E-02 No
Styrene 2.47E-05 2 7.10E+02 | 5.10E+02 No
Toluene 8.33E-03 2 1.26E+03 | 2.00E+03 No
Xylene (Total) 2.38E-01 2 1.45E+03 | 3.00E+02 |- No
Methylene Chioride 9.25E-05 2 5.80E+02 | 2.70E+01 No
Acetone 5.55E-04 2 5.93E+03 | 1.40E+04 No

100 WWd
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TABLE 4-23

Phase i

Air Monitoring Program A o= A >

VOA Analytical Summary

Ramapo Landfill
J— ,
Parameter | Units TLV &)0-1 VvOC-2 voc:\ LPDW-1 LPUP-1 LPTB-1
-2 - Butanone mglm‘é 5§90 0.0054 - | 0.0079 0.003 0.0031 'ND | ~ ND
1,1,1 - Trichloroethane| mg/m*3 | 1910 ND | 00008 [ ND || 00011 | 00013 | ND
Carbon Tetrachloride | mg/m*3 31 'ND 0.0002 J. ND V 0.0067 ND ND
Benzene mg/m*3 | 32 0.0007 | 0.0006 | 0.0003J| 0.0008 | 0.001 ND
Chlorobenzene ‘ mglm‘s" 345 | ND 0.0005 'ND ND ND N.D ,
Ethylbenzene mg/m~3 434 ND | 0.0026 | 0.0008 ND | 0.0009 | ND 1
Tetrachloroethylene mg/m“3 339 ND ' ND | ND | ND . ND . ND
Styrene | mg/m*3 | 213 ND no | ooccos{| No [ ND [ ND
Toluene mg/m*3 - 377 0.0079 | 0.0016 9.0061 0.001? 0.0038 ND
" Xylene (Total) | mg/m*3 434 ND 0.011 0.007 || 0.0025 | 0.0058 ND
Methylene Chioride mg/m*3 .' 174 l0.0018 B| 0001 B 0.0013 B8]l 0.0023 B 0.601 B | 0.0028 B
Acetone mg/m*3 1780 0.015B | 0.013B | 0.016BJ| 0.011 B Q.011 B | 0.00618B

zIs1 100 W¥d

22-Feb-91

NOTE: Samples were analyzed for the complete TCL Volatiles list.

~ ND - None Detected '

TLV - Threshold Limit Value as a Time Weighted Average; American

Conterence of Industrial Hygienists, 1990 - 1991.
J - Indicates the result is less than the sample quanititation limit but greater than zero.
B - Analyte detected in the associated method blank. ‘

voa.wk1 ’ dmc
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TABLE 4-24

Phase Hl
Air Monitoring Program
-VOA Analytical Summary
Ramapo Landfill

18l 100 KWW

22-Feb-91

NOTE: Samples wére analyzed for the complete TCL Volatiles list. |

ND - None Detected

TLV - Threshold Limit Value as a Time Weighted Average; American

Conference of Industrial Hygienists, 1990 - 1991,

J - Indicates the resuit is less than the sample tmanititation limit bul greater than zero.

E - Estimated value due 10 interference.

B - Analyte detected in the associated method blank.

voa.wk1

‘ Parameter Units TLV fPSR-l PSR-2 PSR-3 PSR-3D Psn-“ PSR-4BT Psn-‘i’a
2 - Butanone - mg/m*3 | 590 ND ND 0.0091 | 0.0075 | 0.011 0.018 ND
1.i.1 - Trichloroethane| mg/m*3 1910 ND ND 0.001 0.0007 0.0011 ND ND
Carbon Tetrachloride | mg/m*3 | 31 ND ND ND ND 0.0004]| ND ND
Benzene mg/m*3 32 " ND 0.029 E " 0.0005 ND | 0.0006 ND ND
_ Chlorobenzene mg/m*3 345 ND 0.37E 0.000? NQ ND. ND ND
Ethylbenzene mg/m*3 | 434 ND 1.20E | 0.0049 | 0.0012 | 0.0009 || 0.0011 ND
Tetrachloroethylene mg/m*3 339 ND .0.0041 ND ND ND ND | ND
Styrene ' mgm*3 | 213 ND ND ND ND ND ]l 0.0008 | ND
Toluene mgm3 | 377 |lo.ooosy | 0278 .| 0.0011 | 0.0007 | 0.0014 || 0.0013 | 0.00044
Xyiene (Total) mg/m*3 | 434 ND 7.70E | 0.016 | 0.0046 | 0.012 || o0.016 ND
Methylene Chloride mg/m*3 | 174 0.001B | 0.002B | 0.0006 B | 0.0013 B | 0.0008 j 0.003B | 0.0034B
Acetone mg/m*3 | 1780 [{0.018 |0.0057B| 0.012B | 0.0108 0.0118/] 00188 | 0.0128B
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= |
__:  Noew York State Department of Environmental Conservatic
‘ - 50 Woit Road, Albany, New York 12233 - 7010 =~ - .

- L I L T 7Y T
i -
“JUL 88 B S Commissioner
Zae orved 7-23
Mr. James Lanzo - . ' - ) A
Project Manager e T CC {7,
URS Consultants . B ‘ : e
282 Delaware Avenue 0 o -‘:7L
Buffalo, New York 14202 o o 320727

Dear Mr. Lanzo:
R RE: Ramapo Landfill
Site No. 344004

As 1 mentioned during our telephone conference on July 17, 1991, a
screening model for baseline air emissions from municipal landfills has
been developed by NYSDEC Division of Air Resources which is based upon
soil gas VOC concentrations, a landfill gas generation rate, and the
area source model found on Page 21 of Air Guide-1. Although compound-

. - specific soil gas data were not collected, the concentrations of
compounds of. concern at hot spots such as piezometer P-1, which appear
to represent actual subsurface gas composition, may be used in the
procedure detailed below. . . _

The recommended procedure for estimating concentrations of VOC's
from landfill emissions is as follows: - '

1. Determine a rate of landfi1l gas generation for the entire
site using the EPA estimate of 220 cubic feet of gas per cubi
yard of refuse per year. The refuse volume should Inciude ali
“municipal solld was%o disposed of within the last 20 years (in
Ramapo's case this is effectively the entire waste volume).

“Landf11] gas" is assumed to be a 50-50(mixture.of methane and
carbon dioxide with trace non-mathane VOC's.

2. Use highest concentrations of compounds of concern detected
(for a worst-case assumption) and the sitewide gas genaration
rate to obtain a sitewide emission rate for each compound.

3. Using the area-source model described on Page 21 of Air
Guide-1, calculate the annual concentrations of compounds at
the property line and compare these to Ambient Guideline

- Concentrations (AGC's). 1f exceedances are found using the
worst-casa assumption, some reasonable method of averaging
compound emission rates in different portions of the landfil)

‘ : - should be used.

T00 RWVY
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Mr. James Lanzo ~~ -~ - - o " Page2 -

vy

As discussed in the draft RI Report, Threshold Limit Values (TLV's)

are appropriate for showing risks to workers at the landfi1l; however,
AGC's must be used to show compliance with New York State air quality
regulations off the landfill property. ~The above-described estimation
procedure is very conservative and if no exceedances are found using
worst-case emission rates or a conservative mathod of averaging, a good
argument can be made that emissions of VOC's to off-gite réceptors are
not of concern. Exceedances obtained using this method will indicate a
need for further study, perhaps during remedial design, to verify '
whether noncompliance oxists and what design elements will be needed to
- control emissions.

Please give me a call if you or your staff need clariflcation of

the above procedure. _

athlaan A. McCue
Project Manager
Bureau of Central Remedial Action
Division of Hazardous Waste
Remediation

Sincerely, -

cc: G. Ostertag

~
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“Division of Air Resources

1991 Edition |
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.: II1.A.3. Calculate the maximum Potential Annual Impact, C_, from the

I11.B.

'

|

|

|

|

| |
|

|

|

|

B-9

point source using the effective stack heigh:p h % and the
reported hourly emission rate. Q, in the equation below

S uans q
o (98/md) = —7g
n 2
e
- where Q i{s in lbs/hour; he in feet.

Permit conditions restricting the hours per year of operation
should be considered if, Cp > AGC but, C_ < AGC.

111.A.3.a. As an alternative, the maximum Actual and Potential

Annual Impacts (C & -from. the point source can be

calculated using Figué% B-2. This figure shows the.

maximum potential annual impact from a 1 lb/hr source for
different effective stack heights, h_. As this value is
on a 1 1lb/hr basis, multiply by. the factors below to
determine the impacts.

¢, (ug/m3) = cpl Q,/8760
Cp (ug/m3) f cplﬂ Q

where Q is the repoffsd hourly emission rate in lbs/hour
and Qa' the annual emission rate in lbs/year.

ST from the point
source using the equation below:. '

PST (ug/m3) = CP 420,

where C is the maximum Potential Annual Impact as defined
above. '

II1.A.4.a If the stack height to building height ratio (h_/h ) is

greater than 2.5 then, reduce CST by half to aécount for
the GEP stack.

ARFA SOURCE METHOD

This method may be used to determine the maximum actual annual,
potential annual and short-term impacts from an area source at a
specified downwind distance. That specified downwind distance must
be outsjde the area source. When there are multiple area and/or
point sources, the impacts should be summed. This procedure was
developed primarily for ground level sources meeting the general
source characteristics specified in Sec:ion IV.G.

_III,B.I. Determine the side length, S, of the area source in feet. The

area source should be square. The side length, S, should be
greater than 30 feet but less than 3300 feec.

AIR GUIDE-1 ‘ 1991 EDITION

LT8T T00 Wvd



111.B.2.
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B-10 .

Determine the distance, D, from the center of the area SOurcé
to the desired point of impact in feet. For most permittin
applications, assume D equal to the distance to the propert

~.1line, D_ " The desired point of impact must be outside th

. area_source.. More precisely, D, must be greater that th

effective radius of the area sou;cg._Re..as‘dgfined below:

R, (feet) ="0.56 S

where éjZfeet) is the side 1ength:ofvthe a;éé_ébuice,vdefine

... above.

Determine the height, h,, of the area source in feet. Assume
this to be the release height of the pollutant. The ar:
source height should be less than 100 feet. For ground lev
sources. assume hA equals 3 feet.

}11.3.3.3. For area source heights, h,, greater than 3 feet, the

111.B.4.

I111.B.5.

AIR GUIDE-1

. equations below over-predict the impacts closest to t
source. This conservatism is most pronounced b3
distances, D, less than D , where D T is ¢t

: max m
approximate distance to maximum impact for a given ar
source height as defined below: '

: 1.15
Dmax (feet) = 9.84 (hA)

where hA is the height of the area source in feet.

"~ 1f D is less than D , substitute D . for D in t
. LT o max max :
equations below. : )

Calculate the maximum Actual Annual Impact, C , from the are
~ source at the desired point of impact (distance D), using !
egu;tion below:,
104 - Qa

(D+S)1'6 hA0.368

Ca (ug/m3) -

" where Q  is the annual emission rate in 1b/year, and D, S an
a .
hA as defined above.

Calculate the maximum Potential Annual Impéct. C_, from the
area source at the desired point of impact (distgnce D), us

the equation below:

914000 Q

C_ (ug/m3) = . :
P (DrsyL-6 hA0.368

where Q is the hourly emission rate in lb/hx, and D, § anc
as defined above. :

~ paM 001 1818

1991 EDIT



:

E " AIR GUIDE-1

" 111.B.

111.C.

I11.C.

IT1.C.

B-11

5. Calculate the maximum Short-Term Impact, CST' from the area
source using the equation below: =

CsT (ug/m3) = Cp 1100.

where C is the maximum Potential Annual Impact as defined
above.

ALTERNATE ARFA SOURCE METHOD

]

The following alternate area source method was developed
specifically for remediation projects and urban scale emissions.
It has the flexibility to permit the calculation of the maximum
annual concentration within an area source. Annual impacts may be
estimated both within and downwind from an area source. However,
the method has not been modified to estimate short-term impacts.
The method will perform better the closer the source
characteristics and assumptions approximate those specified in
Section IV.G. The contribution from nearby area sources can be
calculated by the procedures outlined below. Only sources located
within a distance of 3S (S is the length of a side of the area
source) from the source being analyzed need be considered. The
method can calculate impacts at receptor distances from the source

boundary to a distance of 2.55 from the area source. This range

encompasses practically all cases of interest in these types of
applications. ' ' :

The following procedures are valid for ground level are& sources,
effectively less than 10 feet in height, with side lengths greacter
than 330 feet: '

1. Decerminezthe area source emission rate (Q,) in units of )
1b/(hr-ft”) by dividing ¢t .total annuaf'emission rate, Qa
(1b/hr), by the area, A (ft”), of the source.

( 1b ) - (emission rate) _ Qa
A (hr-f;z) (area) | A
2. Calculate the maximum Actual Annual Impact, Ca’ within the

area source as defined below:

c (ug/m) =K Q€

'Where: K, = 15 for 330 fr < S< 3300 ft
K = 30 for S >,3300 ft
C =1.355x1Q , a convirsion factor from

1b/(hr-£ft”) to ug/m" -sec).

1991 EDITION

T00 Wvd
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+ 111.C.3. I1f the receptors of interest are located off-site and are from

one to 2.5 times the side length of the area source away,
divide the. concentration calculated in Step 111.C.2. by the
following factors:

Receptor Downwind Distance S _1.58 28 2.5S
Concentration Reduction Factor 7 20 25 35

111.C.4. 1f there are other area sources within 3S distances from the
. source being considered, (ideally contiguous to the source
being analyzed) then the contribution of these sources .can be
determined by redefining Q in Step I11I1.C.2. (lb/(hr-ft”) as:

Q, = (Quq + -32Q,; + .18Q,, + .13Q,y)

Where Q represents the emissions from the source unde:
consideration and Q to Q represent emissions from source:
(if they exist) wh1ck are ac upwind distances of 1S, 2§, anc
3S respectively, from the Q source. It must be noted that
the nearby sources are assumed to have about the same size a:
the source under consideration.

111.D. AMBIENT IMPACT EVALUATION METHOD

An ambient air quality impact assessment is required as part of th:
Appendix B screening procedure. That assessment requires
comparison of predicted worst case annual and short-term impacts t
“the appropriate standards or guideline wvalues. When buildin,
cavity impacts exceed the ambient impacts calculated using th
Section II1 methodologies, those cavity concentrations becom -
critical for determining the appropriate Environmental Rating unde

. 6NYCRR ‘Part 212.

It is 1mportant to understand that the Appendix B screening method
" are generally conservative. This is especially true for the

short-term impact hand calculation methods. When hand calculated

impacts exceed the appropriate standards or guideline values, the

AG-1 software program and/or SCREEN model should be used to reduce

that conservatism. The SCREEN model should be used as the last

step in the short-term impact screening procedure before a refined
air quality impact analysis (II1.D.1l.) should be required.

When there are multiple sources of a contaminant and a gres
' separation between sources, the conservatism in the short-ter
methods may be pronounced. In such a case, summing short-ter
impacts may be unrealistically conservative. That 1level ¢
conservatism increases with greater variations in stack heights ar
source separation. Source separation becomes critical when i
would be impossible for all sources to impact the point of maxim
concentration for a given wind direction. When assessing annu:
impacts, the consideration of multiple sources is not as critic:

because wind direction varies g__;;JL_xggxlx_p_:j_g Therefore

001 1820 '
AIR GUIDE-1 Ran 001 1991 EDITIC:
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A ' ' X
; ' - IV.F. ultiple Point Source Impac
The procedures described im Gection 111 ‘perform - initial and
conservative impact calculations followed by a source specific
.- gummation. of impacts. The calculations using source specific
emission parameters add the maximum impacts'froh each source tc
determine the total impact-regatdless.of spatial considerations.
- These impacts,could be overly conservative under such conditions a:
a large separation between sources (e.g. over 100 meters), a facto:
of two or more variation in stack heightsA(especially for stack:
below - 30 meters) and non-alignment of all sources with th
predominant wind direction for the given area. In these instance
a site specific analysis may predict a significantly lower impact
Additionally, if the dimpact of concern is mnot at the point o
maximum concentration, but at a location where downwind distance o
wind direction frequency could influence the impact, then a sit
specific model may provide a more accurate and lower impac
estimate. Furthermore, {f it is determined that the facilit
source configuration is too complex for these screening procedures
a refined site specific analysis can be requested of the sourc
owner. BIAM staff should be contacted for guidance on this or a:
other consideration. : '

iv.G. Area Sources, R ' '

An area source can be used to model many different types of sourc
including stack emissions. However, in general, stack emissio
should not be modeled as area sources. Area sources best descri
emissions uniformly distributed over an area, such as fugiti
emissions from a coal pile or from a sewage treatment plant lagoc
For the purposes of this screening model, area sources can be us
to model waste disposal sites, fugitive and primary facility-w:
emissions and urban area sources. ' :

Two different procedures are presented in Section 111 to estimat
the ambient impacts from area sources. Both procedures are usefu
-although the impact equation in the first method is more flexible
The second, alternate method has the advantage of permitting th
calculation of the ambient impact within the area source.

Both these methods will perform more accurately the closer’
source characteristics approximate the following conditions:

1) The emissions in the area source are uniformly
distributed with variations not exceeding 25%.

2) The area source i{s square. If it is not square, it
should be broken up into smaller square sources:
approximated by a square source with an equivalent ar

3 The emissions are continuous and not a function of
- _ .~ meteorological conditionms.

_ , . raM 001 1821 * ,
AIR GUIDE-1 ' 1991 EDI’
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RAMAPO LANDFILL R1/FS
TOWN OF RAMAPO, NEM YORK
LANDFILL GRS ANALYSIS

The Landfill Gas Analysis task of the Ramapo Landfill Feasibility
Study consisted of three primary activities:

o  Detailed Review of Existing Data
o  Estimation of Landfill Gas Quantity/Quality
o Evaluat1nn/Cnnceptual Desan of Remedial Alternatives

The work performed as part of 2ach act1v1tv is described helow,
followed by a discussiocn of the reCHmmended alternat1ve, passive
venting. :

QEI&I&EQ"BEMEEQHQEHEKISIINQNDQTB

In order toa adequately assess the existing landfill gas (LFG)
situation and make reasconable e2stimates of fFuture conditions, the
available data concerning the landfill and LFG was CullECtEd and
reviewed., This material included:

o The Preliminary Draft Remedial Investigation Report

o The FPhase I & IT Air Monitoring Results

2 The Preliminary Draft Feasibility Study Report

ol The lLanifill Gas Recavery Preliminary Site Evaluation
Report (prepared previcously for the National Gas &
Electric Corporation of Amerisa)

B Fart 360, Solid Waste Management Facilities, of Title 6,
NYCRR

This data provided the basis for the calculations and analyses
discussed h2low.

The three primary alternatives to be c~n%1dered for handlan the
IFG at the Ramapo LandF111 were:

o FPraggive Venting
5 inllection and Flaring RAM 001 1822
L Raecovery and Utilization ’

The koy components of  such an alternatives analysis are the
quant ity and gquality of LFG being nenerated. The quantity of LFG
available influoances the sizes and capacities of any equipment
installed and determines whether there is sufficient gas for
ponsideration of oollection or recovery. The quality of LFG being
nenerated provides insights into the general "age" of the landfill

with respect to LFG oroduction and indicates what types of

agquipment may be necessary for collection and recovery purposes.



)

For the Ramapo Landfill site, the LFG guantity and quality was
estimated using a -combination of field data and theoretical
calculations. The field data was gererated primarily during the
work to prepare the Remedial Investigation report and includes the
monitoring well .and air sampling results. The calculations are
based on both studies “and. reports from actual - LFG collection
installations concerning the quantities of LFG to be expected- from
specific amounts of solid waste. The calculations were used since
no actual pumping tests or other LFG gquantity tests were performed
at the site. The data sources used for the calculaticns are listed
in the References. o ' :

Landfill gas quantity. estimates were calculated using gas
generation factors derived from both laboratory studies and actual
field installations. The calculaticons are summarized below and
shown completely on the . calculation sheets included -in the
Appendix. The quantity estimﬁtes are as follows: ' :

1. North loobe

1. Size - 32 Acres
2. Estimated Refuse Valume - 1,350, 400 zd3

3  Estimated ‘Refuse Weight - B.75 x 10° 1bs (2 500 5bs/yd3>
4. Estimated LFG Production - 230 Ftd3/min (@ 0.19 Ft9/1b/yr)

II. South l.obe

1. Size —-_16& Acres oL
2. - Estimated Refuse Volunme - 618,000 gd3

3. Estimated Refuse Weight —-"3.1 x 10° lbs (2 S0Q .Bélyds)

4. Estimated LFG Production — 110 ft*/min (@ 0.19 ft°/1b/yr)

A total of about 350 - 400 ft3/min of LFG can, therefore, be
_expected from the Ramapo Landfill. This number can be expected to
fluctuate based on weather conditions and the increasing age of the
landfill. Since .the landfill closed in 1384, appreciable
quantities of LFG can be expected to exist until at least the vear
2005 to 2010,

LFG Ouality = . ' ‘ RAM 001 1823

The LFG samples taken during the Fhase I & IT"Air Monitoring
afforts provided some data concerning the quality of LFG being
praduced. '

" During Phase 1, methane concentrations were monitored at a depth of
24 inches at 240 locations around the landfill site. Sirnce methare
typically makes up about SO percent of the LFG produced, it is a
good indicator of both the presence of LFG and the stage of gas

‘generation that the landfill is in. Methane is also the primary
LFG constituent of concern because of the potential damage to
adjacent buildinns and property. ‘
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1.1 Exposure Concentrations Derived Directly From Onsite Monitoring Data

Purpose: A number of pétential exposure pathways involve direct

exposure to contaminants in onsite media. Under the current use scenario,
these pathways include the following: 1) ingestion of contaminated
onsite soil/waste; 2) dermal absorption of conﬁaminants in onsite
soil/waste; 3) and inhalation of vapors volatilizing from the landfill.
Under the future use scenario, four potential pathways, i.e. the three
pathways described above and ingestion of groundwater, involve direct

exposure to contamination in onsite media.

Most often, the concentration term used in the intake equation for
these pathways is the arithmetic average of the concentration that is
detected in the medium. However, because of the uncertainty associa;ed
with any estimate of exposure concentration, statistical methods were
‘utilized to develop an upper bound limit on the average which was then

used as the exposure concentration.

Methodology: In the baseline health risk assessment, the exposure
concentration used to assess the risk associated with direct exposure to
onsite media is the 95th percent upper confidence limit on the arithmetic
average of samples collected from the media. This upper confidence value

is calculated based on methodology described in Statistical Methods for

Environmental Pollutjon Monitoring by Richard 0. Gilbert utilizing the
following equation: '

ULgs = X + tos.n-y /S

Jn
Where:
ULgs - 95th percent Upper Confidence Limit on the Arithmetic
Average. '
X = Arithmetic Average

tgs.n-1 = Quantile of the t Distribution for the Probability and

Degrees of Freedom Specified

T00 Wvd
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s - Standard Deviation

n = Number of Measurements

To determine the upper confidence value for each analyte studied,
half the sample quantitation limit was utilized for sampleé where the
analyte was not detected. Therefore, where analytes were detected
infrequently, the upper confidence value sometimes exceeded the maximum
concentration detected. If the upper confidence value exceeded the
maximum concentration, the maximum concentration was utilized as the

exposure concentration.

Results: Exposure concentrations for onsite soil, using all samples
except background (SPS-9) and a sample which has been removed (SPS-5), are
presented in Table 1. Exposure concentrations in air calculated from air,
monitoring data, are presented in Table 2. Exposure cbncentrations based
on monitoring data from all overburden and bedrock monitoring wells used
to assess exposure to groundwater under the future land use scenario are

presented in Table 3.

1.2 Exposure Concentrations Derived From Contaminant'Transgort Model

Purpose: Onsite groundwater is not currently being used as a
potable water supply source. However, there are residential areas located
near the site and downgradient of the site (within 1200 feet) that are
utilizing groundwater as a potable supply source. Since there 1is
potential for contamination of downgradient wells resulting from migration
of contamination from the landfill, a transport model was developed to
determine the impact of the landfill on those nearby downgradient private

wells.

Methodology: Horizontal flow from the landfill in the upper
(overburden) aquifer is intercepted by Torne Brook and does not appear to
be impacting downgradient wells. Therefore, the groundwater tranéport

model consisted of three elements: 1) vertical migration of

100 RWVYd
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TABLE 1

Representative Concentrations for Onsite Surficial Soil

Ramapo Landfill Site

SAMPLE-ID SPS-1|SPS-2|SPS-3|SPS-4|SPS-6|SPS-7|SPS-8|SPS-10[LSMW10] AVG |STD DEV| n SQRT nf (n-1) | t(0.95) | UL(95) ]max. conc.|value used
PARAMETER TYPE ' ‘ .
1.4-Dichlorobenzene SEMI| 190 195| 200f 370| 185| 190| 195 190 210} 213.889 58.9901 91 3.000 81 1.860| 250.463 370 | 250.463
1,2-Dichlorobenzene _ |semu 190| 195§ 200 941 185 190] 195 190 210 | 183.222 34.237| 9| 3.000 8] 1.860 ] 204.449 9% 94.000
Benzoic Acid SEMI| 190} 950| 950 | 1750 900| 920 940 210 1000 | 867.778 | 462.379| 9| 3.000 ‘81 1.860 | 1154.453 210} 210.000
Naphthalene SEMI| 190 195| 200} 1100| 185| 190 195 190 210 | 295.000| 301.962| 9| 3.000 8| 1.860| 482.217 1100 | 482.217
2-Mecthylnaphthalene SEMI] 190| 195 200| 200 185§ 190| 195 190 210 | 195.000 7.500| 9] 3.000 8] 1.860{ 199.650 200 | 199.650
Acenaphthene SEMI] 190 195| 200} 190 185§ 190| 195 190 210 193.889 7.4071 9] 3.000 8| 1.860 | 198.481 190 | 190.000
Dibenzofuran SEMI| 190| 195] 200| 150{ 185 190| 195 190 210 ] 189.444 16478 9| 3.000 8 1.860 | 199.661 150 | 150.000
Fluorene SEMI| 190 195 200} 170)] 185] 190| 195 190 210 | 191.667 10.897] 9| 3.000 8] 1.860] 198.423 170 | 170.000
N-nitrosodiphenylamine SEMI| 190} 195| 200 110| 185| 190| 195 190 210 | 185.000 29.047| 9] 3.000 8| 1.860| 203.009 10| 110.000
Phenanthrene SEMI] 190| 230 81 3% 90| 190 195 190 66| 180.222 98.756 | 9] 3.000 8] 1.860 | 241.451 390 | 241.451
Anthracene SEMI| 190 431 200 365) 185] 190 195 190 210 ] 196.444 80.940] 9| 3.000 8] 1.860] 246.627 43| 43.000
Fluoranthene SEMI| 190| 440 160)] 130] 150| 190| 195 64 130} 183.222 | 104.695| 9| 3.000 8| 1.860 | 248.133 440 | 248.133
Pyrene 4 SEMI| 190] 310 130 130} 130} 190] 195} 73 110 | 162.000 69.1541 9} 3.000 8] 1.860 . 204.875 310| 204.875
Butylbenzylphthalate SEMI| 190 195 130} 365] 100| 190| 195 160 210 192.778 73.829| 9| 3.000 8] 1.860 | 238.552 160} 160.000
Benzo(a)anthracene SEMI| 190 200 841 365 791 190 195 42 64| 156.556| 101.255| 9] 3.000 8| 1.860| 219.334 200 | 200.000
Chrysene SEMI| 190] 230 991 365 81 190 [ 195 - 64 77| 165.667 97.293| 9| 3.000 81 1.860] 225.989 230 225.989
Bis(2-cthylhexyl)phthalate |sEmif 190| 195 48| 480 160| 190 195 320 451 202.556 | 133.098| 9] 3.000 81 1.860] 285.076 480 ] 285.076
Di-n-octylphthalate SEMI| 190 195]| 200| 365| 185| 190| 195 43 210 | 197.000 80.907] 9| 3.000 8| 1.860| 247.163 431 43.000
Benzo(b){luoranthene SEMI] 190| 170 84 77] 140 190 195 73 64| 131444 56.609| 91 3.000 8] 1.860| 166.542 170 | 166.542
Bénzo(k)fluoranthene SEMI ‘ 190 | 180 71 72 91 190 195 61 721 124.667 61.400( 9| 3.000 8 1.860] 162.735 180 | 162.735
Bcnzo(a)pyréne SEMI| 190| 160 77| 365 92| 190| 195 62 63| 154.889 97.044 | 9| 3.000 8] 1.860| 215.056 160 | . 160.000
Indeno(1,2,3~cd)pyrene SEMI| 190 140 61| 365! 185) 190| 195 93 45 ] 162.667 95.868} 9| 3.000 8| 1.8601 222.105 140} 140.000
Benzo(g,h,i)perylene SEMI| 190} 130 521 365 48| 190 195 100 210 | 164.444 97.519| 9] 3.000 8| 1.860| 224.906 130 130.000

One-half the sample quantitation limit (SQL) was used for non—detects.

All values are in ppb.
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TABLE 1 (continued)

Representative Concentrations for Onsite Surficial Soil

'Ramapo Landfill Site
SAMPLE-ID SPS-1]SPS-2|SPS-3|SPS—4|SPS-6|SPS-7|SPS-8|SPS-10{LSMW10|] AVG [STD DEV| n [SQRT n| (n-1) | t(0.95) | UL(95) |max. conc.|value used
PARAMETER TYPE . ‘
2-Butanone voc| S55] 55| 55] 190 5.5 6 6 55 6.5 26.222 61.418| 9| 3.000 8| 1.860 64.301 190 64.301
Benzene voc| 25| 25 3 42 3 3 3 3 3 7.222 13.043 | 9| 3.000 8| 1.860 15.309 42 15.309
1,1,2,2-Tetrachloroethane voc| 2.5| 2.5 2] 145 3 3 3 3 3 4.056 3933} 9| 3.000 8] 1.860 6.494 P2 2.000
Chlorobenzene voc| 25| 25 3| 730 3 3 3 3 3 83.667 | 242.375] 9| 3.000 8| 1.860) 233.939 730 | 233.939
Ethylbenzene voc| 25| 25 3| 260 3 k] 3 3 3 31.444 85.709| 9| 3.000 8| 1.860 84.584 260 84.584
Total xylenes vocy 25| 25 3| 570 3 3 3 3 3 65.889 | 189.042| 9| 3.000 8| 1.860] 183.095 570 183.095
Dieldrin PEST{ 9| 46.5 47 18| 34 91 9.5 9 10 17.933 16.754 1 9| 3.000 8| 1.860 28.321 34 3.400
Chlordane PEST| 45.5]| 235 235 90 20] 45.5| 475| 455 4.5 85.339 87903 9| 3.000 8| 1.860| 139.889 20 20.000
Heptachlor Epoxide PEST| 4.6 23.5 26 91 225| 46| 4.8 4.6 5 11.622 9.430| 9} 3.000 8| 1.860 17.469 26 17.469
Beryllium Mcp| 180 240 180 440| 170] 170| 180 180 450 | 243.333| 116.297] 9| 3.000 8| 1.860| 315.437 240 | 240.000
Cadmium MCP| 1200 680 | 730| 1700 1700 | 840| 730 740 3700 | 1335.556 ] 977.115] 9| 3.000 8| 1.860 | 1941.367 1700 | 1700.000
| Total phenols MCP} 290| 280| 290 3560 | 280 280 290 300 280 650.000 | 1091.272| 9] 3.000 8| 1.860 | 1326.589 3560 | 1326.589
Mercury MCP| 50 55 55| 135 50 50 55 50 55 61.667 27613 9| 3.000 8| 1.860 78.787 210 7.000
One-half the sample quantitation limit (SQL) was used for non~detects.
All values are in ppb.
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TABLE 2
Representative Concentrations for Ambient Air
Ramapo Landfill Site

SAMPLE-ID VOC-1 VOC-2 | vOC-3 | LPDW-1 ]| LPUP-! PSR-2 PSR-3 PSR4 AVG [STD DEV{ n {SQRT n{(n-1)|t(0.95)] UL(95) |max. conc. value used
PARAMETER |ryre _ '
2-Butanone voc | 5.40E-03 | 7.90E-03 | 3.00E-03 | 3.10E-03 | 5.00E-04 | 5.00E-04 | 9.10E-03 | 2.90E-02 | 4.21E-03 3.40E-03 | 7 | 2.6458 6 | 1.860 | 6.60E-03 i2'90E_02 6.60E-03
1,1, 1-Trichloroethane] voc { 2.00E-04 | 8.00E-04 | 2.00E-04 | 1.10E-03 { 1.30E-03 | 2.00E-04 | 1.00E-03 1.30E-03 | 6.86E~04 | 4.78E-04 | 7 | 2.6458 6 |1.860 | 1.02E-03 | 1.30E-03 { 1.02E-03
Carbon Tetrachloride | voc | 2.00E-04 | 2.00E-04 | 2.00E-04 7.00E-04 | 2.00E-04 | 2.00E-04 | 2.00E-04 | 6.00E-04 | 2.71E-04 | 1.89E-04 | 7 | 2.6458 ~ 6]1.860 | 4.04E-04 | 7.00E-04 4.04E-04
Benzene ' vocC | 7.00E-04 | 6.00E-04 | 3.00E-04 | 8.00E-04 | 1.00E-03 | 2.90E-02 | 5.00E-04 | 8.00E-04 | 4.70E-03 1.07E-02 |7 | 2.6458 6 1.860 | 1.22E-02 | 2.90E-02 | 1.22E-02
Chlorobenzene vOC | 2.00E-04 | 5.00E-04 | 2.00E-04 | 2.00E-04 | 2.00E-04 | 3.70E-01 7.00E-04 | 4.00E-04 | 5.31E-02 | 1.40E-01 | 7. 2.6458 611.860 | 1.51E-01 ] 3.70E-01 | 1.51E-01
Ethylbenzene voc | 2.00E-04 | 2.60E-03 | 8.00E-04 | 2.00E-04 | 9.00E-04 1.20E+00 | 4.90E-03 | 2.00E-03 | 1.73E-01 | 4.53E-01 [7 |2.6458 | - 6 :1.860 4.91E-01 | 1.20E+00 4.91E-01
Tetrachlorocthene VOC | 2.00E-04 | 2.00E-04 | 2.00E-04 | 2.00E-04 | 2.00E-04 | 4.10E-03 | 2.00E-04 | 4.00E-04'[ 7.57E-04 | 1.47E-03 7 12.6458 6 1.860 | 1.79E-03 | 4.10E-03 | 1.79E-03
Styrene voc | 2.00E-04 | 2.00E-04 | 5.00E-04 | 2.00E-04 | 2.00E-04 | 2.00E-04 | 2.00E-04 | 1.00E-03 | 2.43E-04 1.13E-04 {7 | 2.6458 6 |1.860 | 3.23E-04 | 1.00E-03 3.23E-04
Toluene voC | 7.90E-03 | 1.60E-03 | 6.10E-03 | 1.70E-03 | 3.80E~03 { 2.70E-01 { 1.10E-03 | 2.70E~03 | 4.17E-02 | 1.01E-01 |7 2.6458.| 6[1.860 | 1.13E-01 | 2.70E-O1 | 1.13E-01
Xylene (Total) voC | 2.00E-04 | 1.10E-02 | 7.00E-03 | 2.50E-03 | 5.80E-03 | 7.70E+00 | 1.60E-02 | 2.80E-02 | 1.11E+00 | 2.91E+00 | 7 2.6458 6 |1.860 | 3.15E+00 | 7.70E+00 | 3.15E+00
Mcthylenc Chloride | voc| 1.80E-03 | 1.00E-03 1.30E-03 | 2.30E-03 | 1.00E-03 | 2.00E-03 | 6.00E-04 | 3.80E-03 | 1.43E-03 | 6.18E-04 | 7 [2.6458 | - 6 {1.860 | 1.86E-03 | 2.30E-03 1.86E-03
Acetone voc | 1.50E-02 | 1.30E-02 | 1.60E-02 | 1.10E-02 | 1.10E-02 | 5.70E-03 | 1.20E-02 | 2.90E-02 | 1.20E-02 | 3.36E-03 |7 2.6458 6 | 1.860 | 1.43E-02 | 2.90E-02 | 1.43E-02

One-half the sample quantitation limit (SQL) was used for non-detects
All values are in mg/m*3
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Representative Concentrations for Groundwater

TABLE 3

Ramapo Landfill Site .
SAMPLE-ID GW-1 GW-2 GW-3
COLLECTION DATE R | I
PARAMETER TYPE
Benzenc voc 2.5 0.5 2.5 0.3 2.5 0.5 2.5 0.5 25 0.5 25| 05 2.5 0.5 2.5 0.5
| Tetrachloroethene voc 25 0.5 25 0.5 25 0.5 25( 0S5 25 0.5 2.5 0.5 2.5 0.5 2.5 0.5
| Trichlorocthene voc 2.5 0.5 2.5 0.5 2.5 0.5 2.5 0.5 25] 05 2.5 0.5 25 0.5 2.5 0.5
1,4-Dichlorobenzene voc 0.5 0.5 0.5 0.5 os| 0.5 0.5 x 0.5
Isopropylbenzene voc 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total Xylene voc 25 0.5 25 05] 25 0.5 2.5 0.5 25 0.5 2.5 0.5 25 0S| 2.5 0.5
Dichlorodifluoromethane voc 0.5 0.5 0.5 0.5 0.5 0.5 0.5 | 0.5
Acctone voc 5 0.5 5 0.5 5 0.5 s 0.5 5 28 5 0.5 5 0.5 5 0.5
Toluene voc 2.5 0.5 2.5 03] 25 0.5 2.5 0.5 2.5 0.5 25| 05 2.5 05 25 0.5
1,1-Dichlorocthanc voc 2.5 0.5 2.5 0.5 2.5 0.8 25| o5 2.5 0.5 25 0.5 2.5 0.5 2.5 0.5
1,2-Dichloroethanc voc 2.5 05] 25 0.5 25 0.5 2.5 0.5 2.5 0.5 2.5 0.5 2.5 0.5 25 0.5
p-Isopropyltoluene voc 0.5 0.5 ) 0.5 ' 0.5 0.5 0.5 0.5 0.5
cis-1,2-Dichlorocthene voc 25 0.5 2.5 0.3 2.5 0.5 25 0.5 25 05 25 05| 25 0.5]. ~25)] ;05
1,2,4-Trimethylbenzene voc 0.5 0.5 0.5 0.5 0.5 0.5 05| ' 05|
Carbon Disulfide voc| 25 05| 25 0.5 2.5 0.5 2.5 0.5 2.5 0.5 2.5 0.5 2.5 0.5 25| 0.5
Propylbenzene voc 0.5 0.5 0.5 0.5 05 os| | os ‘1 os
Chloromethane voc 5 0.5 5 0.5 5 0.5 s| 05 5 2.3 5 0.5 5 0.5 5| o051
Chlorobenzene voc 2.5 0.5 25| o05] 25 0.5 2.5 0.5 2.5 0.5 2.5 0.5 2.5 0.5 2.5 0.5
Styrene voc 2.5 0.5 2.5 0.5 2.5 05| 25 0s| 25 0.5 2.5 0.5 2.5 0.5 ! 2.5 0.5
{1,2-Dichlorobenzene voc 0.5 0.5 0.5 0.5 0.5 0.5 05 )] ' 1 0.5
11,3,5-Trimethylbenzene voc . 0.5 0.5 0.5 0.5 0.5 0.5 0.5 - 0.5
4-Mcthyl-2-Pentanonc voc 5 0.5 4 0.5 3 0.5 5 0.5 5 0.5 5 0.5 5 0.5 sl os
tert-Butylbenzene voc 0.5 | os] 0.5 0.5 0.5 0.5 0.5 0.5
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TABLE 3 (continued)

Representative Concentrations for Groundwater -

Ramapo Landfill Site
SAMPLE-ID GwW-4 GW-6 GW-7
COLLECTION DATE I R S 1 ‘
PARAMETER JTYPE
Benzene voc| 2.5 0.3 2 1 1 1 0.5 0.2 0.5 2.5 05| 25 03] 25| 05
Tetrachloroethene voc 25 0.5 25 0.5 2.5 0.5 0.5 0.6 0s5] 25 0.5 2.5 0.5 2.5 0.5
Trichlorocthene voc 25 0.5 25 0.5 2.5 0.5 05| 0.2 0.5 2.5 0.5 2.5 0.5 25 0.5
1.4-Dichlorobenzene voc 05 0.5 ‘ 0.5 0.5 : 0.5 0.5 0.5 0.5 0.5
Isopropylbenzene voc 0.5 0.5 0.5 0.5 0.4 0.5 0.5 0.5 0.5
Total Xylene voc 25 0.5 25 0.5 25 0.5 0.5 1.7 . 0.5 25 0.5 2.5 0.5 25) .05
_ | Dichlorodifluoromethane voc 0.5 0.5 - 0.2]. 0.5 0.5 0.5 0.5 ‘ 0.5 .} o5
Acctonc voc -5 0.5 5 0.5 5 0.5 21 0.5 0.5 5 0.5 5 0.5 5| 0.5
Toluene voc| .25 0.5 2.5 0.5 2.5 0.5 0.7 0.3 03 2.5 0.5 2.5 0.5 25| .05
1,1-Dichloroethané voc 25 0.5 2.5 2.8 5 2.1 ' 0.5 0.5 0.5 2.5 0.5 2.5 0.5 25) .05
1,2-Dichloroethanc voc 25 0.5 2.5 0.2 2.5 0.1 0.5 0.5 0.5 25 05 25 0.5 25] ;05
p-Isopropyltoluene voc| | os 0.5 0.5 1 os 1.2 0.5 0.5 05| . 0.5
cis-1,2-Dichloroethene voc 25 0.5 2.5 0.1 25 0.1 0.5 0.1 ‘ 0.5 25} : 05 25 0.5 25]  05]
1,2,4-Trimethylbenzene voc 0.5 0.3 ] 0.5 0.5 0.5 0.5 0.5 ﬁ 0.5 . 05
Carbon Disulfide voc 2.5 0.5 2.5 0.5 2 0.5 0.5 0.5 0.5 2.5 0.5 2.5 0.5 2.5 0.5
Propylbenzene voc - 05 0.5 0.5 0.5 04 0.5 0.5 0.5 - 05
Chloromethane voc s| os 3| os s| os | os 0.5 0.5 3] o5 s| os s| . o5
Chlorobenzene voc 2.5 0.5 25 0.5 25| 05 0.5 0.5 0.5 25 0.5 2.5 0.5 25| .05
Styrenc voc 25| 05 2.5 0.5 25 0.5 ' 0.5 0.6 0.5 25 0.5 25{ 05 25 0.5
1,2-Dichlorobenzene voc 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1,3.5-Trimethylbenzene voc 0.5 1.9 0.5 0.5 1.9 0.5 0.5 0.5 0.5
4-Methyl-2-Pentanone vocC 5 0.5 5 5 5 0.5 0.5 5 0.5 5 0.5 5 0.5 5 0.5
|tert-Butylbenzene voc 0.5 0.5 0.5 0.5 0.4 0.5 0.5 0.5 ,0.5].
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TABLE 3 (continued)

Representative Concentrations for Groundwater

Ramapo Landfill Site
SAMPLE-ID GW-8 T " GW-9 GW-10- GDT-1
COLLECTION DATE S I R S I I s
PARAMETER TYPE
Benzene voc 2 0.3 2 2.9 3 0.4 0.5 0.2 0.9 | 0.5 0.5 0.5
Tetrachloroethene voc| 25| os| 25{ o0s| 25| o5 0.5 1 os 0.5 0.5 05| o6
Trichlorocthene voc| 25| o5 25| o5| 25 o5 0.5 0.5 0.5 0.5 05| o5
1,4-Dichlorobenzene voc 1.1 0.5 1 05 - 0.5 0.5 0.5 0.5 05| 05
Isopropylbenzene voc 0.5 71 | os 0.5 0.5 i 0.5 0.5 0.5
Total Xylene voc| 25| os| 25 07| 25| o5 0.5 0.5 0.5 0.5 05| 0.5
Dichlorodifluoromethane vocC 0.5 » 0.5 051. 0.5 0.5 0.5 0.5 0.5 0.5
Acctone voc 5] o5 5| os 5 35| 0.5 1 os 23 0.5 05| o5
Toluene voc| 25| o5 1| oe6] 25| os .05 . 0.5 0.5 0.5 05| 05
1,1-Dichlorocthane voc| 25| os5| 25| os| 25| os 0.5 . 0.5 0.5 0.5 05| 05
1,2-Dichlorocthane voc| 25| os| 25| os| 25| os5| 0.5 0.5 0.5 0.5 05! 05
p-Isopropyltoluenc voc 0.5 1.7 : 0.5 0.5 0.5 1.2 0.5 05| o5
cis-1,2-Dichloroethene voc| 25| o5] 25{ os| 25| o9 05| .- 0.5 0.5 0.5 05| o5
1,2,4-Trimethylbenzene vocC 0.5 1.4 05| os| 0.5 0.5 0.5 0.5 0.5
Carbon Disulfide voc| 25| os5| 25{ os| 25| o5 0.5 © 0.5 0.5 0.5 05| 0.5
Propylbenzene voc |. 0.5 . 0.8 0.5 0.5 L 0.5 0.5 0.5 0s| o5
Chloromethane voc s| os os| s| os 0.5 0.5 0.5 0.5 05| o5
Chlorobenzene voc 1 1.2 3 16| 25 1.8 0.5 0.5 2| 0.5 05| o5
Styrene ' voc 2.5 0.5 2.5 0.5 2.5 05} 0.5 : 0.5 0.5 0.5 0.5 0.5
1,2-Dichlorobenzene voc 0.5 1.2 0.5 0.5 0.5 0.9 0.5 0.5 0.5
1,3,5-Trimethylbenzene voc 0.5 1.8 0.5 0.5 ] 05 19| 0.5 05| o5
4-Mecthyl-2-Pentanone voc 5 0.5 5 5 5 0.5 0.5 - 05 5 0.5 0.5 0.5
tert-Butylbenzene voc 05] 1.5 0.5 _ 0.5] 0.5 ‘0.5 0.5 0.5 0.5
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TABLE 3 (continued)

Representative Concentrations for Groundwater

Ramapo Landfill Site
SAMPLE-ID AVG STD DEV n SQRT n | (n-1) | t(0.95) - UL(95) max conc. { value used
COLLECTION DATE

PARAMETER TYPE t ,
Benzene . voc 1.286 0.993 43 6.557 42 1.684 1.541 3 1.541
Tetrachloroethene voc 1.295 0.986 43 6.557 42 1.684 1.549 0.6 0.600
Trichloroethene voc 1.284 0.996 43 6.557 42 . 1.684 1.540 02]. 0.200
1,4-Dichlorobenzene voc 0.523 0.118 26 5.099 25 1.708 0.562 1.1 0.562
Isopropylbenzene “|voc 0.638 0.633 26 5.099 25 1.708 0.850 3.7 0.850
Total Xylene voc 1.323 0.980 43 6.557 42 1.684 1.575 1.7 1.575
Dichlorodifluoromethane voc 0.488 0.059 26 5.099 25 1.708 0.508 0.2 0.200
Acetone . ' voc 4.721 7.639 43 6.557 42 1.684 - 6.683 35 6.683
Toluene - voc 1.249 0.980 43 6.557 2| 1684 1.500 o 1 1.000
1,1-Dichlorocthane voc 1.447 1.130 43 6.557 42 1.684 | . 1.737 5 1.737
1,2-Dichloroethane voc 1.274 1.005 43 6.557 42 1.684 1.533 0.2 0.200
p-Isopropyltolucne voc - 0.600 0.294 26 5.099 25 1.708 0.698 1 1.7 * 0.698
cis~1,2-Dichloroethene voc 1.267 1.016 43| 6.557 42 1.684 1.528 0.9 0.900
. |1,2,4-Trimethylbenzene voc 0.546 0.184 26 5.099 25| 1.708 0.608 C14] 0.608
Carbon Disulfide voc 1279 | 0.978 43 6.557 4?2 1.684 . 1.530| - 2 1.530
Propylbenzene voc 0.508 0.063 26 5.099 25 1.708 - 0.529 08| 052
Chloromethane voc 2.181 2.093 43 6.557 42 "1.684 2.719 3 2719
Chlorobenzene : voc 1.709 2.431 43 6.557 4?2 1.684 2.334 16 2.334
Styrene voc 1293 | . 0.988 43 6.557 42 1.684 1.547| 0.6 0.600
1,2-Dichlorobenzene voc .10.542 0.155 26 5.09 25 1.708 0.594 - 1.2 0.594
1,3,5-Trimethylbenzene voc| 0.712 0.506 26 5.099 25 1.708 0.881 1.9 0.881
4-Methyl-2-Pentanone voc 2.628 2.228 43 6.557 42 1.684 3.200 3 3.000
tert-Butylbenzene voc 0.535 0.198 26 5.099 25 1.708 0.601 1.5 0.601
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TABLE 3 (continued)

Representative Concentrations for Groundwater

Ramapo Landfill Site

SAMPLE-ID GW-1 GW-2 GW-3
COLLECTION DATE S 1 R S I R S | R

PARAMETER TYPE

Naphthalene SEMI 0.5 0.5 0.5 . 0.5 i 0.5 0.5 0.5 0.5
Dicthylphthalate SEMI 5 5 5 5 5 5 5 'S 5 5 5 5 5 s 5 5
Butylbenzylphthalate semi| S 5 5 5 5 5 5 5 5 s 5 5 s| s s 5
Bis(2~cthylhexyl)phthalate SEMI 3 5 3 2 5 5 3 5 7 5 2 5 5 2 5 5
Di-n-octylphthalate SEMI 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
delta-BHC ' pest| 0.025] 0.025| 0.025| 0.025| 0.025| 0.025| 0.025| 0.025| 0.025| 0.025 | 0.025| 0.025| 0.025| 0.025 0.025 | 0.025
gamma-BHC PEST| 0.025| 0.025| 0.025| 0.025| 0.025| 0.025| 0.025 | 0.025| 0.025| 0.025| 0.025 | 0.025 | 0.025 | 0.025 0.025 | 0.025
Pyrenc SEMI 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Aluminum Mcp| 18900 | 7130| 1460| 75| 715| 1520] 321 19000| 313 189 426| 463| 3060| 1620 75| 223
Arsenic mer| 22| 24| 220 22] 22| 22| 22| 49 1) 22 22| 22 1] 22 11| 22
Barium Mcep| 197 100 a4 43 15 22 20 139 1} 8 9 9| 133 61 47 53
Cadmium McP| 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Calcium mcp | 88200 | 78800 107000 |111000 | 88500 | 95600 | 87200 {132000 | 22100 | 13800 | 52100'| 53400 | 64300 | 8700 80100 | 99400
Chromium Mcp| 153573 280 1y 3.7 | 175 180 141] 206 | 243 | 1611 | 55 587 | 1290 28| 114
Cobalt mcr| 17.8] 122 12| 98 12 9 12| 423 10 ol 12 20 10 1 10 195
Copper Mcp| 783 32| 96| 15| 91| 148| 56| 594 15| sa1| 74 54 18] 179 ; 1.5{ 38
Iron Mmcp | 45000 | 17500 s300| 7180| 1180| 2650| 912 41800| 406| S32| 409| 602| 6830| 9750 1930 | . 1370
Lead mcp| 11.8| 62] 35| 27| 23 3| 25| 341} 14] 42| 39 3 5 5 1| 23
Manganecse mcp| 3790] 3700| 1490| 1530 144 98.5| 298| 4770| 82.1| sos| 197| 135 8700 18100 7230 | 12400
Mercury mce| 02| 02| 02| 02| o02! o02| 02| 02| o02f o02{ 02| 02| o02].02 02| o2
Nickel Mcp| 98.7| 366| 162 9] 274 3] 61.8] 99.4| 289 176 3 3] 331 797 18.2| 222
Potassium mcp| 8120 4660| 3050{ 2640| 2160 2320{ 1050| 4820| 6620| 4770| 1250| 1260| 3190| 3280 2360 | 2360
Sodium Mmcp | 57700 | 52900 | 43700 | 47400 | 15300 | 15000 | 14200 | 14900 | 44800 | 54600 | 11400 | 7210 | 47100 | 62300 90900, 82100
| Vanadium mcp| S1.6| 21.8 5 ] 5 5 5 40 5 5 5 5{ 718 11 5 5
1Zinc mce| 79.3| 349 182 79| 18] 153] 82| 07) 72| 99| 207| 106 17.7] 115 11.9 16
All values reported in ug/i(ppb).
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TABLE 3 (continued)

Representative Concentrations for Groundwater

Ramapo Landfill Site -

SAMPLE-ID GW—4 GW-6
COLLECTION DATE S I R S 1 R S I R

PARAMETER TYPE '
Naphthalene SEMI 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Dicthylphthalate SEMI 5 5 5 4| 3 2 5 5 s| s 5 sl s 5 5
Butylbenzylphthalate SEMI 5 s 5 5 s 5 5 5 s|” s [ 5 5 5 5
Bis(2-cthylhexyl)phthalate semi| 5 5 3 5 5 5 5 5 5 5 s| 30 2| 5
Di-n—octylphthalate SEMI 5 s| s 5 5 5 5 5 sl s| s 5 5 s 5
delta-BHC pesT| 0.025| 0.025( 19| 0.025| 0.025| 0.025 0.025 | 0.025 0.025 | 0.025 | 0.025| 0.025| 0.025| 0.025| 0.025
gamma-BHC pest| 0.025 | 0.025| 0.025 | 0.025| 0.025 | 0.025 0.025 0.025 0.025 | 0.025 | 0.025| 0.025| 0.025| o0.06| 0.025
Pyrene SEMI 5 5 S 5 5 5 5 5 5 5 5 5 5 5 5
Aluminum mcp| 2800 3640| 1470| S160| 765| 321 2950 273 40| 679 16100 722 986| 154] 1270
Arsecnic mcr| 28| 22| 22| 22| 22| 22 2.5 2.2 22| 22| 43| 22| 22| 22| 22
Barium mcr| s4| s8| 4 76 14 10 110 6 10f 32| 23 16| 26| -28 25
Cadmium MCP al 4 4| 49 4 4 4 4 4 4 4 4] 4 4 4
Calcium mcp | 72000 | 81400 |104000 |113000 | 74700 | 66300 97800 11500 17800 | 40100 | 77600 | 27900 | 41900 | 74300 | 64900
Chromium mcp| 139 40.1 135§ 706 | 355 | 13.1 40.1 28.7 31| 33s| 40| 106| 13.1] 162] 168
Cobalt MCP 12 9 12 9 12 9 25.3 9 9 12| 219 12| 124 12 9
Copper mcp| 28.1| 173 10| 209 8| 15 12.7 59 103 61| 63| 48| s8| 31| 77
Iron mcp | 15600 | 12400 | 12600 | 24500 | 8230 | 5290 10600 436 683 981 | 24500 1400| 3000| 24| 1940
Lead | mcp| s2| 72| 34| sa3 3] 14 9.6 11 64| 23| s8] 29| 22| 12{ 1.7
Manganese mcp| 4210 so20| 3s00| 4soo| 1730| 1520 6770, 33.1 143 1240| 3260| 834| 631] s1.9]| 102
Merecury Imce| 02| 02| o02] 02| 02| o2 0.63 2.3 02| 02| o2]| o2| 02| o2| o2
Nickel Mcp| 879| 23| 68.3| 444| 279 3 35 2 194 289 307 m2| 21.5] 147] 255
Potassium mce| 2230| 3170| 3770 4780| 1870| 1490 10300 1170 1220| 7180 | 31200 2810 1970 3170 2900
Sodium McP | 35800 | 56900 | 64500 [ 75300 | 20400 | 15300 23900 4380 5370 | 61800 | 84100 | 54700 | 52900 | 21800 | 21500
Vanadium MCP 6.8 10 53 15.2 5 5 11.1 - 5 5 28.5 ] s 5 5 5
Zinc mcp| 298] 205 228| 17.8| 337 62 18.5 8.5 134 21| s24| 226 15| 99| 138

All values reported in ug/l(ppb)
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TABLE 3 (continued)

Representative Concentrations for Groundwater

Ramapo Landfill Site
SAMPLE-ID GW-8 GW-9 GW-10 GDT-1
COLLECTION DATE S O R S R S I R s

PARAMETER TYPE
Naphthalene SEMI 0.5 4.2 0.8 0.5 0.5 0.3 0.5 os| os
- | Diethylphthalate SEMI 5 5 5 5 5 2 5 5 s 5 5 5
Butylbenzylphthalate SEMI 5 5 5 5 5 2 5 5 5 5 5 5
Bis(2-cthylhexyl)phthalate - SEM! ) 5 5 5 21 9 5 5 5 5 5 5
Di-n-octylphthalate SEMI sl s 5 5 st 130 5 5 5 5 s| s
delta-BHC PEST| 0.025 | 0.025 [ 0.025 [ 0.025| 0.025] 0.025 0.025 0.025 0.025 0.025 0.025 | 0.025
gamma-BHC pEST| 0.025 | 0.025 | 0.025 | 0.025 | 0.025| 0.025 0.025 0.025 0.025 0.025 0.025 | 0.025
Pyrenc SEMI s| s 5. 5 5 5 5 3 5 5 5 5
Aluminum mcp| 1960 2260 619| 2550 138| 1020 165 7.5 7.5 1730. 2700 [ 122
Arsenic mcp| 261 205 1.1 1| iy 22 2.2 2.2 31 2.2 22| 22
Barium mcp| 441 122 155 559 4| 19 3 3 100 50 24 3
Cadmium mce| 4 4 4 4| 4 4 4 4 4 4 4 4
Calcium Mcp | 69100 | 31500 (108000 | 112000 |187000 |219000 7300 17860 79700 37000 64000 | 9260
Chromium mcp| 348 167| 215 325] 20| 23. 6.8 8.1 8.8 24.5 26.9 5
Cobalt . MCP 10] 105 10] 362 10 132 9 362 109 P24 9 9
Copper mcp| 9.6 137 sa| 14| 15| 393 .5 32 1.5 4.7 14| 474
Iron MCP 229000 | 43800 | 15700 | 30500 | 1360 | 2940 249 145 20200 8320 4390| 64
Lead Mcp| 33| Si| 14 3 3| 45 38 11 1.1 2.2 22| 92
Manganese mcp| 2830 2750| 4230 1110| 872| 181 14.6 377 3270 | 31200 110 3
Mercury mce| o02{ 02| 02| o028 02 2 0.5 0.2 0.2 02 02] 029
Nickel mcp| 30| 281 19| 153 3| 301 3 3 22 26.9 20.6 17
Potassium MCP | 22400 | 16100 | 34200 [196000 | 3170 | 10500 7 807 18600 2340 2510 { 1070
Sodium MCP [ 102000 | 58400 |166000 [643000 | 25900 | 39600 2250 4460 147000 32900 10700 | 4360
Vanadium MCP 5 s s| 195 s 5 5.9 5 5 5 6.1 5
Zinc mep| 11.3] 307] 147]| 239 77| 537 5 3.7 . 5.4 16.2] - 25.7| 117

All values reported in ug/l(ppb).
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TABLE 3 (continued)

Representative Concentrations for Groundwater

Ramapo Landfill Site
SAMPLE-ID AVG STD DEV n SQRT n | (n-1) | t(0.95) UL(95) max conc. | value used
COLLECTION DATE '
PARAMETER TYPE 3 R
Naphthalene SEMI 0.646 0728 26 5.099 25 1.708 0.890 42| 0890
Dicthylphthalate SEMI 4.791 0709 | 43| 6.557 2| 1684 4.973 5 4973
Butylbenzylphthalate SEMI 4.930 0457 43| 6557 42 1.684 5.048 27 5.048
Bis(2-cthylhexyl)phthalate SEMI 5.698 5276| 43 6.557 42 1.684 7.053 30 7.053
Di-n-octylphthalate SEMI 7.907 19.02| 43| ' 6.557 42 1.684 12.802 130 12.802
delta-BHC PEST -0.069 0286 | 43| ' 6.557 42 1.684 0.142 1.9 .0.142
 |gamma-BHC PEST 0.026 0.005 | 43 6.557 42 1.684 0.027 0.06 0.027
Pyrene SEMI 4.953 0305 43 6.557 42 1.684 5.032 3 3.000
Aluminum MCP| 2473.116| 4559.678| 43|  6.557 42 1.684 3644.076 19000 |  3644.076
Arsenic MCP 3.416 4728 43 6.557 42 1.684 4.631 26.1 '4.631
Barium MCP 73.093 110452 | 43 6.557 42 1.684 101.458 559 101.458
Cadmium MCP 4.021 0.137| 43 6.557 42 1.684|  4.056 4.9 4.056
Calcium McCP | 71607.442 | 45309.917| 43 6.557 42 1.684 | . 83243.373 219000 | 83243.373
Chromium MCP 94.037 212967| 43 6.557 | 42.000 1.684 148.732 1290 | '148.732
Cobalt MCP 14.009 7916 43 6.557 42 1.684 16.042 423 16.042
Copper | mcp 14.551 17.7371] 43 6.557 42 1.684 19.106 78.3 19.106
Iron MCP | 14471.000 | 35635.452| 43 6.557 42 1.684 |  23622.455 229000 | 23622.455
Lead | mcp 4.726 5339 43 6.557 42 1.684 6.097 34.1 6.097
Manganese - Mcp| 3327.419| 5666.135| 43| . 6.557 42 1.684 4782.525 31200 | 4782.525
Mercury Mcp| . 0312 0420 43 6.557 42| 1684 0.419 2.3 - 0.419
Nickel MCP|  46.479 59.042| 43 6.557 42| 1684 61.641 162 61.641
Potassium Mcp | 10268.698 | 29982.079| 43 6.557 42| 1684 17968.323 196000 | 17968.323
Sodium MCP | 58063.488 | 98273.017| 43 6.557 42 1.684 |  83300.745 643000 | 83300.745
Vanadium McCP 8.877 9.733| 43| . 6.557 42 1.684 11.376 51.6 11.376
Zinc MCP 20.993 19.762| 43 6.557 42 1.684 26.068 1 107 26.068

All valucs reported in ug/l(ppb).
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contamination, at the landfill from the:upper aquifer to the bedrock
aquifer; -2) horizontal transport in the bedrock aquifer to the receptor
(PW-1), and 3) wvertical flow upward from the bedrock aquifer to the
overburden withdrawal well induced by pumping. -The vertical contaminant

flow at the landfill from the overburden to the bedrock aquifer was

determined by a one-dimensional steady-state analytical model assuming a’

uniform distributed source and utilizing . the vertical flow velocity
derived from the calibrated MODFLOW groundwater flow model. Horizontal
contaminant migration was modeled by utilizing the horizontal flow
Velocity determined from the calibrated MODFLOW model and a one-
dimensional transiént} convective-dispersive analytical equation.
Vertical migration was calculated based on assumed withdrawal rates and
from equations for non steady-state withdrawal from unconfined aquifers.
The concentration of contaminants in groundwater at the receptor is based
on the relative contribution of groundwater from the bedrock aquifer. A
complete description of the groundwater flow and transport models . is

presented in Appendix P.3.

Results: Modeling results show that concentrations of contaminants
transported from the landfill to the nearest receptor (PW-1) will be
approximately 0.0l percent of the concentrations detected onsite at the
landfill.

1.3 Exposure Concentrations for Volatile Chemicals Released During
Showering

Purpose: Groundwater is currently being used by residents living
near the Ramapo Landfill. Human expésure may result from ingestion of
groundwater but also from inﬁalation of contaminants transferred from
groundwater to air during showering. Consequently, a model has been
developed to estimate the quantity of volatile chemicals transferred from
groundwater to air during showering, and the subsequent exposure

‘concentrations in the shower after these chemicals have been volatilized.
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) Methodology: @ The method wused for determining exposure
concentrations is based on the method described in Human Exposure to

Volatile Organic;Cbmgdunaé in Household Taé Watér; indoor Inhaiétiog
Pathway by Thomas McKone: Exposure concentrations in the shower were

determined by ﬁhg~f6116wihg‘équation.

CS = W x ¢ X Cw A
Vs x CF
 Vhere: ‘

CS = Chemical Concentration in Air During Shower (mg/m*)
W = Water Used During Shower (1)

¢
cw

Vs = Volume of Shower (1)

Transfer Efficiency from Water to Air (unitless)
Chemical Concentration in Water (mg/l)

CF = Conversion Factor for Water (1 m3/1000 1)

Values for W (300 liters) and Vs (2000 liters) are representative
values sﬁecified in McKone. Transfer efficiencies are based on the
transfer efficiency of radon which has been measured and are dependent on
specific chemical parameters. These transfer efficiencies were calculated

as follows:

¢=¢( 2.5 + RI )

Dwr¢/® + Dar4’® Hr.

S)vz?f% +D%%3H)

Where: -
$r = Transfer Efficiency for Radon (unitless) ;
Dwr = Diffusion Coefficient in Water for Radon (m?/s) o
Dar = Diffusion €oefficient in Air for Radon (m?/s) =
Hr = Henry's Law Constant for Radon (Torr-m®/mol) —
Dw = Diffusion Coefficient for Chemical in Water (m?/s) g
Da = Diffusion Cogfficient for Chemical in Air (m?/s)



H = Henry s Law Constant" for Chemical- (Torr ma/mol)
= Gas Constant 0.0624 (Torr m3/mol K)
T = Temperature (K) ' ce
Values for ¢z (0.70), Dwr (1.4 EE-09 m?/s), Dar (2.0 EE-05 m?/s), and
Hr (70 Torr. m®/mol) are as presented in McKone. Values for chemical

specific parameters were obtained from the literature.

Results: Transfer efficiencies for VOCs detected in groundwater are
presented in Table 4. The transfer efficiencies ranged from 0.25 (4-
methyl-2-Pentanone) to 0.66 (carbon disulfide).- EXposure concentrations
in the shower were calculated for current land use and future land use.
Exposure concentrations for current ﬁse are based on onsite groundwater
concentrations that have been reduced to account for attenuation resulting
from transport offsite to the nearest receptor (Appendix P.3). Exposure
concentrations for future use are based éoiely on groundwater data from
onsite monitoring wells. Exposure concentrations in the shower for both

current and future land use are presented in Table 5.

Section 1.3 References:

Ehrenfeld, J.R. et al. Controlling Volatile Emissions at Hazardous Waste
Sites, Noyes Publications, New Jersey, 1986.

Hine, J. and P.K. Mookerjee, The Intrinsic Hydrophilic Character of

Organic Compounds. Correlations in Terms of Structural Contribﬁtions.
Journal of Organic Chemistry, 40:292-298, 1975. ’ '

Lyman W.J., Reehl W.F. and Rosenblatt, D.H., Handbook of Chemical Propert&
Estimation Methods. McGraw Hill, 1982,

McKone, T.E., Human Exposure to Volatile Organic Compounds in Household

Tap Water: The Indoor 1Inhalation Pathway. Environmental Science
Technology, Vol. 21, No. 12, 1987. '
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TRANSFER EFFICIENCIES (PHI) FOR CHEMICALS
VOLATILIZING FROM WATER DURING SHOWERING

TABLE 4

Benzene 9.32E-06 1.03E-09 4.2 0.5683
Tetrachloroethene 7.20E-06 8.20E-10 22 0.4897
Trichloroethene 8.75E-06 1.03E-09 6.8 0.5691
1,4-Dichlorobenzene 6.90E-06 7.90E-10 2.19 0.4743
Isopropylbenzene 7.02E-06 7.55E-10 10.64 0.4631
Total Xylene 7.00E-06 | 7.80E-10 5.35 0.4725
Dichlorodifluoromethane 9.44E-06 - 1.13E-09 2090 0.6069
Acetone 1.09E-05 | 1.14E-09 0.016 0.3008
Toluene 8.49E-06 9.10E-10 5.05 0.5236
1,1-Dichloroethane 9.19E-06 1.25E-09 4.14 0.6461
|1,2-Dichloroethane 8.88E-06 1.04E-09 | 0.74 0.5608
p-Isopropyltoluene 6.46E-06 6.59E-10 4.88 0.4222
cis-1,2-Dichloroethene 7.60E-06 8.68E-10 5.76 0.5075
1,2,4-Trimethylbenzene 6.83E-06 6.59E~-10 4.28 0.4221
Carbon Disulfide 1.05E-05 1.28E-09 |- 9.12 0.6582
Propylbenzene 6.83E-06 6.59E-10_ 71.45 0.4228
Chloromethane 1.09E-05 1.18E-09 289 0.6247
Chlorobenzene 7.47E-06 9.31E-10 3 0.5301
Styrene 7.10E-06 8.00E-10 2.5 0.4788
1,2-Dichlorobenzene 6.90E-06 . 7.90E-10 1216 0.4781
1,3,5-Trimethylbenzene 6.83E-06 6.59E-10 6.99 0.4227
4-Methyl-2-Pentanone 7.48E-06 7.18E-10 0.02 0.2521
tert-Butylbenzene 6.39E-06 6.11E-10 | 8.74 0.4021
VARIABLE
IDIFFUSIVITY.OF RADON IN AIR(m*2/s) 2.00E-05
DIFFUSIVITY OF RADON IN WATER(m*2/s) 1.40E~-09
HENRY'S LAW CONSTANT FOR RADON (torr*m*3/mol) 70
ITRANSFER EFFICIENCY (PHI) FOR RADON (unitless) 0.7
IDEAL GAS CONSTANT (m*3*torr/mol*K)- 0.062396
TEMPERATURE (K) ) 298
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EXPOSURE CONCENTRATION IN THE SHOWER

TABLE 5

1.54E-07 1.31E-05 1.54E-03 ~ L31E-01 |
Tetrachlorocthene 6.00E-08 4.41E-06 6.00E-04 - 4.41E-02 |
Trichlorocthene ' 2.00E-08 " 1.71E-06 2.00E-04 1.71E-02 |
1,4-Dichlorobenzene 5.62E-08 4.00E-06 5.62E-04 4.00E-02
Isopropylbenzene 8.50E-08 5.91E-06 8.50E-04 5.91E-02
Total Xylene 1.57E-07 1.12E-05 1.57E-03 1.12E-01
Dichlorodifluoromethane ‘ 2.00E-08 1.82E-06 2.00E-04 1.82E-02
Acctone ‘ 6.68E-07 3.02E-05 6.68E-03 3.02E-0t
Toluene 1.00E-07 7.85E-06 1.00E-03 7.85E-02
1,1-Dichloroethane - 1.74E-07 1.68E-05 1.74E-03 - 1.68E~01
1,2-Dichlorocthane ' 2.00E-08 1.68E-06 " 2.00E-04 1.68E-02
p-Isopropyltoluene 6.98E-08 4.42E-06 6.98E-04 4.42E-02
cis~1,2-Dichloroethene 9.00E-08 6.85E-06 9.00E-04 6.85E-02
1,2,4-Trimethylbenzene ' 6.08E-08 3.85E-06 6.08E-04 - 3.85E-02
Carbon Disulfide 1.53E-07 1.51E-05 1.53E-03 1.51E-01
Propylbenzene 5.29E-08 3.35E-06 5.29E-04 3.35E-02
Chloromethane 2.72E-07 . 2.55E-05 2.72E-03 2.55E-01
Chlorobenzene 2.33E-07 1.86E-05 2.33E-03 : 1.86E-01
Styrene . 6.00E-08 4.31E-06 6.00E-04 ~ 4.31E-02
1,2-Dichlorobenzene 5.94E-08 . 4.26E-06 5.94E-04 ' 4.26E-02
1,3,5-Trimethylbenzene T 8.81E-08 5.59E-06 8.81E-04 "~ 5.59E-02
4-Methyl-2-Pentanone 3.00E-07 ©1L13E-0S | 3.00E-03 '1.13E-01
tert-Butylbenzene - 6.01E-08 ' 3.62E-06 6.01E-04 3.62E-02

VARIABLE ADULT CHILD
VOLUME OF WATER USED IN SHOWER (Liters) 300 300
2 2

VOLUME OF SHOWER (m*3)




National Academy of Sciences,.The Alkyl Benzenes. National Academy Press,
. Washington, D.C.,'1980.

Perry, R.H. et al. Perry's Chemical Engineer'’s Handbook, 6th ed., McGraw

Hill, 1984.

“USEPA, Superfund Public Health Evaluation Manual, EPA 540/1-86/060, 1986.
USEPA, Superfund Exposure Assessment Manual, EPA 540/1-88/001, 1988.

1.4 Toxicity Profiles

Following are brief descriptions of all contaminants detected onsite
with relevant information about toxicity and health effects. The
characteristics of these chemicals are discussed in general terms, as are

the potential toxic effects. Specific toxicological data is presented in

Section 6.4 of the RI report. It should be noted that the following

profiles discuss potential toxic effects of chemical in pure form, and do

not imply that these effects will be experienced at the concentrations
found at the Ramapo Landfill site.
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ACENAPHTHENE - -

Acenaphthene, C;; H,;y, is one of the polycyclic aromatic hydrocarbon (PAH)
compounds. Because it is formed when gasoline, garbage, or any animal or
plant material burns, it is usually found in smoke and soot. Acenaphthene
is found in coal tar pitch used by industry as an adhesive. It is also
used as a dye intermediate, insecticide and fungicide; and in the
manufacture of some plastics. People may be exposed to acenaphthene from

environmental sources such as air, water, and soil, and from cigarette

smoke, gasoline exhaust condensates and overcooked food. Typical
exposures are not usually to acenaphthene alone, but to a mixture of
similar chemicals :

Classiflgation .

This substance/agent has not been evaluated by the U.S. EPA for evidence
of human carc1nogenic potential.

Health Effects

Acenaphthene is a skin and mucous membrane irritant. If swallowed in
large quantities it may cause vomiting. ‘

ACETONE

Acetone, CjHg0, is a colorless liquid with a sweetish odor. It has a
boiling point of 56.48°C and a density of 0.7972. It is used as a solvent
for waxes, oils, resins, rubber, plastic, lacquers, varnishes, and rubber
cement. It is used in the production of lubricating oils, pharmaceuC1ca1
and pesticides.

Classification

This chemical is classed as a group D compound, not classifiable as to
human carcinogenicity due to lack of data for humans and animals.

Health Effects

Acetone may irritate the eyes, skin, nose and throat. It's points of
attack are the respiratory system and the skin. Inhalation may produce
- headache, fatigue, excitement, bronchial irritation, and in large amounts
narcosis. Prolonged or repeated topical use may cause erythema and
dryness. '

ALUMINUM

Aluminum is a common element of the natural environment comprising up to
10 percent of the content of soil and stone. Aluminum is generally not
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toxic ‘to. animals. Solubility increases at low pH and in acidic waters,
such as bogs, aluminum concentrations can reach levels toxic to fish.

Aluminum has many uses including: corrosion-resistant chemical equipment,
uses in the electrical industry, photoengraving plates, in points and

protective coatings, as a catalyst, as rocket fuel, and as an ingredient
of incendiary mixtures. )

Classification
The U.S. EPA classifies aluminum as a class E compound, a non-carcinogen.
Health Effects

Aluminum salts may cause dermatitis, eczema; conjunctivitis, and mucous
membrane- irritation. Inhalation of fine aluminum powder has been reported
as a cause of pulmonary fibrosis. Aluminum may also be implicated in
Alzheimer’s disease (Sax). : :

ANTHRACENE

Anthracene,~C5H4(CH)2C5HA, is one of the polycyclic aromatic hydrocarbon
(PAH) compounds. It is a yellow crystal with blue fluorescence, which is
insoluble in water, soluble in alcohol and ether. Because it is formed

when gasoline, garbage, or any animal or plant material burns, it is-

usually found in smoke and soot. This chemical combines with dust
particles in the air and is carried into water and soil and onto crops.
Anthracene is found in coal tar pitch used by industry as an adhesive. It

is used in dyes, calico printing, as a component of smoke screens and as
scintillation counter crystals. :

People may be exposed to anthracene from environmental sources such as
air, water, and soil, and from cigarette smoke and overcooked food.

Typical exposures are not usually to anthracene alone, but to a mixture of
similar chemicals.

Cléssification

USEPA weight-of-evidence classification--D, not classifiable as to human

carcinogenicity on the basis that no human data and inadequate data from
animal bioassays exists.

'Health Effects

) \ .
Anthracene is a skin irritant and an allergen. It is an experimental
equivocal tumorigenic agent and has experimental neoplastic effects.
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ARSENIC -

Arsenic, As, is present as an impurity in many metal ores and is produced
as a by-product in the smelting of these ores, particularly copper. It is
labelled as a poison and is used in a variety of industries:
agricultural, insecticides, herbicides, pharmaceuticals, pigment
production, and manufacturing of glass.

Classification

This substance and certain arsenic compounds have been 1listed as
carcinogens. The weight..of evidence classification as to human
carcinogenicity is listed in Group A based on observation of increased
lung cancer mortality in populations. exposed primarily through inhalation
and an increased skin cancer incidence in several populations consuming
drinking water with high arsenic concentrations.

Health Effects

Arsenic can be inhaled or ingested through dust and fumes. Acute toxic

effects are generally seen following ingestion of the compound. Symptoms
may develop within one-half to four hours following ingestion and are
characterized by constriction of the throat followed by dysphagia,
epigastric pain, vomiting, and watery diarrhea. If large amounts are
ingested, shock may develop due to severe fluid loss, and death may ensue
within 24 hours. .Exfoliative dermatitis and peripheral neuritis may
develop. Acute cases due to inhalation are rare. Chronic arsenic
poisoning due to ingestion is also rare. It can, however, be inhaled
resulting in symptoms of weight loss, nausea, eruption of the skin, loss
of hair, and peripheral neuritis. Horizontal white lines (striations) on
the fingernails and toenails are commonly seen in chronic arsenic
- poisoning. Liver damage from chronic poisoning is still debated. Arsenic
does have a depressant effect upon bone marrow, with evidence of also
‘causing lung and skin cancer. '

BARIUM

Barium, Ba, an alkaline earth metal, is a silver-white, slightly lustrous,
somewhat malleable metal. It is produced by the reduction of barium
oxide. The primary sources are the minerals barite (BaSo,) and witherite
(BaSo,;). Barium may ignite spontaneously in air in the presence of
moisture involving hydrogen. Most barium compounds are soluble 'in water,
although the chemical itself is not. Metallic barium is used as a carrier
for radium and for the removal of residual gas in vacuum tubes and in
alloys with nickel, lead, calcium, magnesium, sodium, and lithium. Barium
compounds are used in.several manufacturing operations: X-ray diagnostic
work, glassmaking, papermaking, and animal and vegetable oil refining.
They are used in brick and tile, pyrotechnics, and the electronics
industries. They are found in lubricants, pesticides, glazes, textiles

" dyes and finishes, pharmaceuticals, rodenticides, a stabilizer and mold .
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lubricant in the rubber plastlcs industries, an extender in paints, a

loader for paper, soap, rubber and linoleum, and a fire extinguisher for
uranium or plutonium fires, .

Classification .
This chemical ‘has not been evaluated by the U.s. EPA for ev1dence of human
carcinogenic potential :

Health Effects

The soluble barium salts, such as chloride and sulfide, are poisonous when
ingested (Sax/Lewis, 1987). The insoluble sulfate used in radiography is
not acutely toxic. Few cases of systemic poisoning have been reported.
Barium compounds, when ingested or given orally, exert a profound effect
‘on all muscles and especially smooth muscles, markedly increasing their
contractility. The heart rate is slowed and may stop in systole. Other
effects are increased intestinal peristalsis, vascular constriction;
bladder contraction, and increased voluntary muscle tension. The
inhalation of barium sulfate dust may lead to deposition in the lungs in
sufficient quantities to produce "baritosis”, a benign pneumoconiosis.
Barium and its compounds may affect the heart, lungs, central nervous
system, skin, eyes, and respiratory system (Sittig, 1985).

BENZENE

The hydrocarbon benzene, CgHg, is a clear, volatile colorless liquid with
a characteristic odor. Uses of benzene include: a constituent in motor
fuels, as a solvent, imprinting, as a chemical intermediate, and in the
manufacture of detergents, explosives, pharmaceuticals and dye stuffs.

Clessification

Benzene is recognized as a human carcinogen (IARC, 1982; IRIS, 1991). A
weight of evidence of A, positive human carcinogen has been established
based on studies of increased incidence of nonlymphocytic leukemia from
occupational exposure and increased incidence of neoplasia in rats and
mice exposed by inhalation and gavage (IRIS, 1991).

Health Effects

Poisoning occurs most commonly via inhalation of the vapor, though benzene
can be ingested and penetrate the skin and poison in that manner.

Exposure to benzene can cause irritation to the skin, eyes, and upper
respiratory tract; erythema, vesiculation, and dry, scaly dermatitis can
result from defatting of the skin; pulmonary edema and hemorrhage can

result if the liquid gets taken into the lung. Acute benzene exposure

will cause central nervous system depression, headache, d1221ness nausea,
convulsions and p0551b1y even coma and death.
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Benzene is a recognized leukemogen. In several studies occupational

‘exposure has been shown to be the cause of increased incidences of
nonlymphocytic leukemia. Benzene is a myelotoxic agent therefore, chronic
benzene exposure may result in hypo or hyperplasia of the bone marrow,
which will in turn cause changes in the peripheral blood. Anemia,
leucopenia, macrocytosis, reticulocytosis, thrombocytopenia, and prolonged
bleeding time may result. Other effects of chronic benzene exposure are:
fatigue, headache, dizziness, nausea, loss of appetite, weight loss,
weakness, pallor, nosebleeds, bleeding gums, menorrhagia, petechiae and
purpura. Chronic benzene poisoning exhibits great variation in symptoms
between individuals.

ALPHA-AND DELTA-BENZENE HEXACHLORIDE (BHC)

Alpha-and delta-BHC, CgHgClg, are isomers of 1,2,3,4,5,6-hexachloro-
cyclohexane, a white or yellowish powder or flake with a musty odor. [The
color, odor, and melting point of the compound vary with the isomeric
composition.] BHC is insoluble in water, but soluble in 100 percent
alcohol, chloroform, and ether. It is used as an insecticide.

Classification

Delta-BHC is not yet classified. The alpha isomer has a weight of
evidence classification of B2, a probable human carcinogen. This is based
upon evidence of liver tumors in mice. Human carcinogenicity data
inadequate. . '

Health Effects

Highly toxic by ingestion, moderately by.inhalation. Absorbed by skin.
Strong irritant to skin and eyes. Central nervous system depressant.
When heated to decomposition, it emits toxic chloride fumes.

GAMMA - BENZENE HEXACHLORIDE (BHC)

Gamma-BHC (lindane), CgH¢Cls, is an isomer of 1, 2, 3, 4, 5, 6-
hexachlorocyclohexane. It is the most insecticidally active of this
compound’s 8 stereoisomers and because of this the most economically
important. It is a white or yellowish powder or flake with a musty odor.
[Color, odor, and melting point vary with isomeric composition.] 1t is
insoluble in water, but soluble in 100 percent alcohol, chloroform, and
ether. It has been used against insects in a wide range of applications.

Classification
Lindane has a weight-of-evidénce classification of B2-C a possible-to-

probable human carcinogen. This is based upon evidence of liver tumors in
mice. Human carcinogenicity data are inadequate. :
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Health Effects

Irritation of eyes, nose,-and throat, headaches respiratery problems,
muscular spasms. -

BENZO(A)ANTHRACENE

Benzo[a]anthracene is one of the polycyclic aromatic hydrocarbon (PAH)
compounds. Because it is formed when gasoline, garbage, or any animal or
plant material burns, it is usually found in smoke and soot. This
chemical combines with dust particles in the air and is carried into water
and onto soil and crops. Benzo[a]anthracene is found in coal tar pitch
used by industry as an adhesive.

People may be exposed to benzo[a]anthracene from environmental sources
such as air, water, and soil, and from cigarette smoke and overcooked
food. Typical exposures are not usually to benzo[a]anthracene alone, but
to a mixture of similar chemicals. :

Classification

The weight-of-evidence classification for benzo[a]anthracene is B2--
probable human carcinogen based on no human data and sufficient data from
animal bloassays

Health Effects

Benzo(a)anthracene produced tumors in mice exposed by gavage,
intraperitoneal, subcutaneous or intramuscular injection, and topical
application. Benzo[a]anthracene produced mutations in bacteria and in
mammalian cells, and transformed mammalian cells in culture

Although there are no human data that specifically link exposure to
benzo[a]anthracene to human cancers, benzo[a]anthracene is a component of
mixtures that have been associated with human cancer. These include coal
tar, soots, coke oven emissions and cigarette smoke.

BENZO (B) FLUORANTHENE

Benzo(b)fluoranthene (B(b)F), in its pure form, is a colorless crystalline
solid at room temperature and has a molecular weight of 252.32 g/mole. It
has a vapor pressure of 5 x 10”7 and an octanol water coefficient of 1/15
x 10%, and is therefore expected to have poor mobility in the environment.
B(b)F is a polycyclic aromatic hydrocarbon that is formed during
combustion of fossil fuels and organic material. It is found
environmentally in mixtures with other PAH compounds including B(a)P.
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Cla551f1cat10n B

The USEPA weight of evidence classification for B(b)F is B2- probable

human carcinogen. Sufficient evidence of carcinogenicity in animals .

exists, in the absence of positive human data.
Health Effects

There are no data available to assess significant exposure levels of B(b)F
alone for humans. Reports of adverse health effects such as
carcinogenicity by the inhalation and dermal routes of exposure do exist
for mixtures that include B(b)F thus providing some informatlon to
qualltatively assess the role of B(b)F as a human carcinogen.

No informatioh has been found about specific 1evels'of B(b)F that have
caused harmful effects in humans after ingestion, inhalation, or dermal
contact. The carcinogenicity of B(b)F has not been adequately studied,
there are no reports directly correlating human B(b)F exposure and tumor
development, although humans are likely to be exposed by all routes.

There are a number of reports associating human cancer with exposure to
mixtures of PAHs that include B(b)F. B(b)F is a skin carcinogen in
animals following dermal application, and a lung carcinogen following
intratracheal 1nst111at10n It is likely that B(b)F could cause cancer in
humans as well. ' ' o

BENZO (K) FLUORANTHENE

Benzo[k]fluoranthene is one of the polycyclic aromatic hydrocarbon (PAH)
compounds. Because it is formed when gasoline, garbage, or any animal or
plant material burns, it is usually found in smoke and soot. This
chemical combines with dust particles in the air and is carried into water
and onto soil and crops. Benzo[k]fluoranthene is found in coal tar pitch
used by industry as an adhesive.

People may be exposed to benzo[k]fluoranthene from environmental sources

such as air, water, and soil, and from cigarette smoke and overcooked

food. Typical exposures are not usually to benzo[k]fluoranthene alone,
but to a mixture of similar chemicals.

Classification
The USEPA weight-of-evidence classification for benzo[k]fluoranthene is
B2, a probable human carcinogen on the basis that no human data and

sufficient data from animal bioassays exists.

Health Effects

Benzo[k]fluoranthene produced tumors after lung implantation in mice and
when administered with: a promoting agent in skin-painting studies.
Equivocal results have been found in a lung adenoma assay in mice.
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Benzo[k]fluoranthene is mutagenic .in' bacteria. Although there  are no
human data that specifically link exposure to benzo[k]fluoranthene to
human cancers, benzo[k]fluoranthene is a component of mixtures thdat have
been associated with human cancer. These include coal tar, soots, coke
oven emissions and cigarette smoke.

BENZOQG,H,I)PERYLEN

Benzo[g h,i]perylene is one of the polycycllc aromatlc hydrocarbon (PAH)
compounds. Because it is formed when gasoline, garbage, or any animal or
plant material burns, it is usually found in smoke and soot. This

chemical combines with dust particles in the air and is carried into water

and onto soil and crops. Benzo[g,h,i]perylene is found in coal tar pitch
used by industry as an adhesive.

People may be exposed to benzo[g,h,i]perylene from environmental sources
such as air, water, and soil, and from cigarette smoke and overcooked
food. Typical exposures are not usually to benzo[g h,i]perylene alone,
but to a mixture of similar chemicals.

Classification

USEPA weight-of-evidence classification-- D; not classifiable as to human
carcinogenicity based upon no human data and inadequate animal data from
lung implant, skin-painting and subcutaneous injection bioassays.

Health Effects

Benzo[g,h,i]perylene appeared to increase lung epidermoid tumors when
administered with trioctanonin in a lung implant study. In a lifetime
implant study, 3-month-old female Osborne-Mendel rats received a lung
implant of benzo[g,h,i]perylene. Epidermoid carcinomas in the lung and
thorax were observed. The apparent increased incidence of tumors was not
statistically significant and no distant tumors were seen.

BENZO(A) PRYRENE

Benzo(a)pyrene (B(a)P), CyH;;, is a polycyclic aromatic hydrocarbon (PAH)
compound. It is formed when any organic material burns and is usually
found in smoke and soot as a combustion by-product. B(a)P is found in
coal tar pitch used by industry, and is found in creosote.

Classification

B(a)P weight of evidence is B2 because of sufficient evidence of

-carcinogenicity in experimental animals, but inadequate evidence of cancer

in humans from epidemiologic studies.
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Health Effeécts

Short term- and intermediate oral exposure to very high 1eVe1s'of B(a)P
resulted in death in experimental animals fed B(a)P in the diet. The
induction of cancer is the key endpoint of toxicity following chronic
exposures to lower doses of B(a)P in the diet. Lethal effects from high
doses of B(a)P were caused by bone marrow depression. There ‘is no
information available for the potential of human carcinogenicity following
oral B(a)P exposure. Studies with experimental animals have produced
leukemia and tumors of the forestomach and lung following intermediate
exposures in mice. . . ‘ S

No short term or intermediate inhalation exposure effects are available
for B(a)P. The induction of cancer is the key long term effect. B(a)P is
a moderately potent experimental carcinogen in many species by many routes
of exposure. There are no reports directly correlating human B(a)P
exposure and tumor development, although humans are likely to be exposed
by all routes. There are-a number of reports associating human cancer and
exposure to mixtures of PAHs that include B(a)P. In view of these
observations and it's well established carcinogenic activity in laboratory
animals, it is reasonable to conclude that B(a)P would be expected to be
carcinogenic to humans by all routes of exposure.

BERYLLIUM

Beryllium, Be, is a gray metal that combines the properties of light
weight and high tensile strength. Beryllium is used as a neutron
reflector and neutron moderator in nuclear reactors. It is also used in
the manufacture of beryllium alloys, namely beryllium copper and beryllium
aluminum. Beryllium is also used for radio components, in aerospace
structures, and inertial guidance systems. ' :

Classification

The U.S. EPA’'s weight of evidence classification for human carcinogenicity
is Group B2: 'a probable human carcinogen based on limited evidence from
studies in humans and sufficient studies in animals. Beryllium has been
shown to induce lung cancer via inhalation in rats and monkeys and to
induce osteosarcomas in rabbits wvia intravenous or intramedullary
injection. Human epidemiology studies are considered to be inadequate
(IRIS, 1989).

Heélth’Effects

Death may result from short exposure to very low concentrations of the
element and its salts (Merck, 1983). Contact dermatitis, chemical
conjunctivitis, corneal burns, nonhealing ulceration at site of injury,
and subcutaneous nodules may occur following exposure. Acute effects
include pneumonitis, which may result from single exposure to beryllium
and occasionally is fatal. Pulmonary granulomatens disease may appear in
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three months- to 15 years often after short exposure. The death rate is
approximately 25 percent.

Studies of workers at a beryllium processing plant reported significant
increases of lung cancer. There is evidence for induction of tumors by a
variety of beryllium compounds via inhalation @ and intratracheal
instillation and the induction of osteosarcomas in rabbits by intravenous
or intramedullary injection in multiple studies (IRIS, 1989).

2 - BUTANONE

2-Butanone, C,Ha0, otherwise known as methyl ethyl ketone (MEK), is a
colorless liquid with a fragrant, mintlike moderately sharp odor. It is
used as a solvent in coating industries, in the manufacturing of synthetic
resins, in cements and adhesives, and in the dewaxing of lubricating oils.

Classification

The weight of evidence classification by the U.S. EPA categorizés MEK in
Group D, which does not list MEK as a human carcinogen. No data presently
exist to evaluate this classification, evidence for carcinogenicity in
humans and animals is inadequate.

Health Effects

MEK may affect the central nervous system and the lungs. It may be
inhaled, absorbed through the skin, ingested, or contact the eyes and
skin. Headaches, dizziness, or vomiting may develop. It is moderately

toxic by ingestion. MEK irritates the eyes at concentration in the range
of 350 ppm. No other adverse effects have been observed.

TERT - BUTYLBENZENE

Tert-butylbenzene (2-methyl-z-phenylprobane), C¢HsC(CHy);, is a colorless,
combustible liquid, insoluble in water but soluble in alcohol. It is used
as a polymerization solvent and as a polymer linking agent.
Classificaﬁion

Not yet classified.

Health Effects

Tert-butylbenzene is moderately toxic by ingestion.

[00 Wwy

¥S81




BUTYLBENZYTLPHTHALATE

Butylbenzylphthalate, C,H00CCeH,00C;H,, is a clear, oily 1liquid with a
slight odor. It is also known as.benzylbutylphthalate on BBP. It has a
melting point of less than -35°C, boiling point of 370°C and den51ty of
1.116. = Butylbenzylphthalate is used as a plasticizer for polyv1ny1 and
cellulosic resins and as an organic intermediate.

Classification
Butylbenéylphthalate has a;wéightidf evidence of C. It is considered a
possible human carcinogen based on a significant increase in mononuclear

cell leukemia in female rats. There is no data on human carcinogenity.

Health Effects

Oral administration of butylbenzylphthalate to rats resulted in decreased
body weight gain, small testes, testicular lesions, and decreased
hemoglobin, hematocrit and red blood cell count. Liver and kidney effects
were also reported. No information on human health effects was found.

CADMIUM

Cadmium, Cd, is a metallic element. It is naturally occurring in zinc,
copper and lead ores. Since cadmium is wvery corrosion resistant it is
used as protective coating for iron, steel and copper. Cadmium is used in
alkaline batteries, as a stabilizer for polyvinyl chloride plastics, in
nickel plating, and in the manufacture of semiconductors, photocells, and
jewelry. Cadmium compounds are used as pesticides, polymerization
catalysts, pigments, paints and in the photographic industry.

Classification

The USEPA classifies cadmium as having a weight of evidence of Bl, being
a probable carcinogen., Cadmium is also a teratogen and an experimental
carcinogen.

Health Effects

The substance may attack the respiratory system, lungs, kidney, prostate,
and blood. Cadmium compounds are well absorbed by inhalation but poorly
absorbed from the intestinal tract. Skin absorption appears negligible.
After being absorbed cadmium has a very long half life. It is stored in
the kidneys and liver. . :
Acute health effects are usually delayed a few hours after exposure.

There is irritation of the upper respiratory tract; possibly followed by
coughing, chest pain, sweating and chills. 8 to 24 hours after exposure
severe pulmonary irritation may develop with shortness of breath and
general weakness. Breath may become shorter as pulmonary edema develops.
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There is an. approximately 15% mortality rate in acute cases. Survivors
may have emphysema and corpulmonale.

The chronic effects of cadmium poisoning are kidney damage and mild
hypochronic anemia. -In experimental. animals chronic effects have
included liver damage, central nervous system damage, testicular atrophy,
teratogenic effects (rodents), decrease in red blood cell count,
sarcomata; and testicular neoplasms. : '

" CALCIUM

Calcium is a common element of the natural environment. It is an alkaline
earth metal which accounts for about 3.6% of the earth’s crust (fifth
element in order of abundance). The principal commercial source of
calcium is limestone. '

Calcium is used in metaliurgy as a deoxidizer for copper} beryllium and

steel. It is also used to harden lead for bearings, to manufacturer

flints, and in the manufacture of electric vacuum tubes.
ClaSsification'.

Calcium is not classified by the USEPA for human carcinogenicity.

Health Effects

Calcium is an essential constituent of bones and teeth. Calcium metal may
ignite in air if finely divided.

CARBON DISULFIDE

Carbon disulfide, CS,, is a mobile, clear, or faintly yellow liquid. Pure
distillates have a sweet pleasing ethereal odor. Reagent and commercial
grades are foul-smelling. It is used in the manufacture of soil
disinfectants; vacuum tubes, and for cleaning and extractions, especially
in metal treatment and plating. It is a fumigant for commodities, a

corrosion inhibitor, and a polymerization inhibitor for vinyl chlorides.

Classification

This chemical has not been evaluated by the U.S. EPA for evidence of human

carcinogenic potential. No weight of evidence is classified.
Health Effects

Poisoning usually occurs from inhalation but also may be caused by
ingestion and skin absorption.  Acute toxicity exhibits euphoria,
restlessness, mucous membrane irritations, nausea, vomiting,
unconsciousness, and terminal convulsions. Chronic toxicity exhibits
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marked psychic disturbances ranging from extreme irritability to mania
with hallucinations, tremors, auditory and visual disturbances, weight
loss, and blood dyscrasia. Dermal contact with concentrated solutions may
cause burning, pain, erythema, and exfoliation.

CARBON TETRACHLORIDE

Carbon tetrachloride, CCl,, is a colorless non-flammable liquid with a
characteristic odor. It 1is also known as tetrachloromethane and
perchloromethane. Carbon tetrachloride is used as a solvent for oils,
fats, lacquers, varnishes, rubber, waxes and resins. It is used in the
synthesis of fluorocarbons, as a dry cleanlng agent, a fire extinguishing
agent, and as a fum1gant

Classification

Carbon tetrachloride is classified as a group B2 chemical, a probable
human carcinogen.

Health Effects

Carbon tetrachloride removes the mnatural lipid cover of the skin.
Repeated contact may cause a dry, scaly, fissued dermatitis. Eye contact
is slightly irritating. Signs and symptoms of liver and kidney damage may
develop after acute exposure. Nausea, vomiting, abdominal pain, diarrhea,
enlarged and tender liver, and jaundice result from toxic hepatitis.
Diminished urinary volume, red and white blood cells in the urine,
albuminuria, coma and death may be consequences of acute renal failure.
Excessive exposure may result in central nervous system depression and
gastrointestinal symptoms.

Carbon tetrachloride produces liver tumors in rats and mice after
administration by various routes. Oral administration has caused liver
tumors in trout and hamsters.

ALPHA AND GAMMA-CHLORDANE

Alpha-and gamma-chlordane, GC,, Hg Cls, are isomers of 1,2,4,5,6,7,8,8-
octochloro-4,7-methano-3a,4,7,7a-tetrahydroindane. Chlordane is a pale
yellow, odorless, viscous (non-volatile) liquid that is soluble in many
organic solvents but insoluble in water. It is miscible in deodorized
kerosene, and decomposes in weak alkalies. It has been used as a broad-
spectrum insecticide, but is currently used mainly for termite control.

Classification

Chlordane has a weight-of-evidence classification of B2, a probable human
carcinogen. This is based on incidence of liver tumors in mice. Human
carcinogenicity data are inadequate.
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Health Effects

Chlordane isomers.are an oral, -intravenous, inhalation, and intrapritoneal
poisons.- Chlordane is also absorbed by the skin. It is implicated in
aplastic anemia, and is a central nervous system stimulant, causing loss
of appetite -and neurological symptoms. On heat decomposition it emits
highly toxic chloride fumes.

Signs and symptoms of exposure include increased sensitivity to stimuli,
tremors, muscular incoordination, and convulsions with or without a coma.
There are some reports of delayed development of liver disease, blood
disorders, and upset stomach. Chlordane is considered to be moderately to
highly toxic.

CHLOROBENZENE

Chlorobenzene, CgH;Cl, otherwise kﬁown as benzene chloride, is a clear,

colorless liquid used in the manufacture of aniline, phenols, and as an
intermediate of dyes and pesticides. -

Classification

The weight of evidence for carcinogenicity by the U.S. EPA is presently
being evaluated. This does not imply that chlorobenzene is necessarily a
carcinogen.

Health Effects

Chlorobenzene can be inhaled, ingésted, or irritate the eyes and skin. It
may affect the respiratory and central nervous systems, and the liver. It
may cause drowsiness, incoherence, skin irritation, and liver damage .
Little is known of the effects of repeated ' exposures at lower

concentrations, but it may also cause kidney damage. Histopathologic

-changes have been observed in the liver in animal studies (Monsanto,
1967). :

CHLOROMETHANE

Chloromethane (methyl chloride), CH; Cl, is a colorless, liquidified,
flammable gas with a faint, sweet odor. It is slightly soluble in water,
by which it is decomposed. It is soluble in alcohol, chloroform, benzene,
carbon tetrachloride, and glacial acetic acid. It attacks active metals
such as aluminum, magnesium, and zinc. Chloromethane is used as a
methylating and chlorinating agent, and as an extractant for greases,
oils, and resins. It is also used as a solvent in the synthetic rubber
industry, as a refrigerant, and sometimes as a propellant. In the past it
has been used as a local anaesthetic. It is an intermediate in drug
manufacture.
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Classification

Chloromethane has a weight-of-evidence classification of C, a possible
human carcinogen. This is based upon incidence of kidney tumors in mice.
Human carcinogenicity data are inadequate.

Health Effects

Points of attack are the liver, kidneys, skin, and central nervous system.
Acute exposure predominantly depresses the central nervous system (causing
psychiatric disturbances), but renal and hepatic damage may also occur.
Bone marrow activity is depressed. Several hours after exposure such
symptoms as staggering gait, nausea,” and dizziness may be observed.
Dangerous fire hazard. Heat decomposition causes very toxic chloride
fumes to be emitted.

CHROMIUM

Chromium is a naturally occurring element that is found in soil and in
volcanic dusts and gasses. It is found in the environment in three major
states, chromium (0), chromium (III), and chromium (VI). Chromium (III)
occurs naturally in the environment, while chromium (0) and chromium (VI)
are generally produced by industrial processes. Chromium (0) is the
metallic form and is used in steel making and for electroplating. Other
chromium compounds are made by the chemical industry for use as pigments,
and in leather tanning, rubber making, wood treatment, and water
treatment.

Classification

The USEPA weight-of-evidence classification for hexavalent chromium is A,
a human carcinogen by the inhalation route. Results of epidemiologic
studies are consistent across investigators and locations. Dose-response
relationships for lung tumors have been established. Evidence for other
chromium compounds (trivalent and metallic) is inconclusive.

Health Effects

The three forms of chromium have different effects on health. Hexavalent
chromium is:irritating. Acute effects may include: ulcers of the skin,
irritation of the nasal mucosa, perforation of the septum and
gastrointestinal irritation. Kidney and liver damage, and inflammation
and ulceration of the gastrointestinal tract are also possible, as are
chronic effects. ' :

Trivalent chromium is an essential nutrient. The minimum daily
requirement for optional health is not known, but it is estimated that a
daily ingestion of 50-200 micrograms/day is safe and adequate. Chromium
(II1) may be harmful at very high doses.
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The health éffects of metallic chromium (chromium (0)) are not well
characterized. ‘ '

Epidemiologic studies of chromate production facilities in the United
States, Great Britain, Japan, and West Germany have established an
association between chromium exposure and lung cancer. Most of these
studies did not attempt to determine whether Cr III or Cr VI compounds
were the etiologic agents. Three studies of the chrome pigment industry,
one in Norway, one in England, and the third in the Netherlands and
Germany also found an association between occupational chromium exposure
(predominantly to Cr VI) and lung cancer. Hexavalent chromium compounds
were carcinogenic in animal assays producing the following tumor types:

intramuscular injection site tumors, intraplural- implant site tumors for .

various chromium VI compounds, intrabronchial implantation site tumors for
various Cr VI compounds, and subcutaneous injection site sarcomas.

CHRYSENE

Chrysene is one of the polycyclic aromatic hydrocarbon (PAH) compounds.
Because it is formed when gasoline, garbage, or any animal or plant
material burns, it is usually found in smoke and soot. This chemical
combines with dust particles in the air and is carried into water and onto

soil and crops. Chrysene is found in coal tar pitch used by industry as

an adhesive.

People may be exposed to chrysene from environmental sources such as air,
water, and from tobacco smoke and overcooked food. Typical exposures are
not usually to chrysene alone, but to mixtures of similar compounds.

Classification

The USEPA weight-of-evidence classification for chrysene is B2, a probable
human carcinogen on the basis that no human data and sufficient data from
animal bioassays exists.

Health Effects

Chrysene produced carcinomas and malignant lymphoma in mice after
intraperitoneal injection and skin carcinomas in mice following dermal
exposure. In mouse skin painting assays chrysene tested positive in both
initiation and complete carcinogen studies. Chrysene produced chromosomal
abnormalities in hamsters and mouse germ cells after gavage exposure,
positive responses in bacterial gene mutation assays and transformed
mammalian cells exposed in culture. It was shown to be a complete
carcinogen. Chrysene has produced positive results for initiating
activity in several mouse strains when applied in combination with various
promoting agents producing skin papillomas and carcinomas.

Although there are no human data that specifically link exposure t¢
chrysene to human cancers, chrysene is a component of mixtures that hav
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been associated with human cancer. These include coal tar, soots, coke
oven emissions and cigarette smoke. - '

COBALT S T

Cobalt is a metallic element that occurs naturally in various valences
(+1, +2, 43 rarely +4, +5) and one isotope 39 Co. Cobalt appears to be
essential to life with pernicious anemia developing in it’s absence.

Classification
Not classified for carcinogenicity by the U.S. EPA.

Health Effects

Naturally occurring cobalt is essential to plant and animal life. There
are numerous man-made cobalt compounds that are toxic in varying degrees.

Ingestibﬁ of soluble cobalt salts producés nausea and vomiting by local
irritation. Inhalation of metallic dust may cause pulmonary symptoms.
Powder may cause dermatitis (Merck, 1989) - .

4

COPPER

Cooper is a reddish-brown metal which occurs in the earth’s crust at a
concentration of 70 ppm. Copper is also present in seawater.

The uses of copper include: the manufacture of bronzes, brass, other
copper alloys, electrical conductors, ammunition, copper salts,
insecticides, fungicides, pigments, catalysts, analytical reagents,
electroplating and paints. '

Classification

The USEPA weight of eviderice for copper is D, not classifiable as to human
carcinogenicity on the basis of inadequate evidence in humans and animals.

Health Effects.

The local effects of copper salts are irritant effects: itching and
erythema. Conjunctivitis and even ulceration and turbidity of the corneas
may be caused by contact of copper salts with the eyes. '

The fumes and dust generated by welding copper-containing metals may cause
upper respiratory irritation, a metallic taste in the mouth, nausea, metal
fume fever and possibly discoloration of the hair and skin. Inhalation of
dusts, fumes and mists of copper salts may result in the congestion of
nasal mucous membranes, sometimes of the pharnyx and on occasion,
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ulceration with perforation of the nasal septum. In the GI tract copper
salts act as irritants producing salivation, nausea, vomiting, gastric
paln hemorrhagic gastritis and diarrhea. i : E

"Chronic humidn intoxication occurs rarely and then only in individuals
with Wilson’s disease. This is a genetic condition caused by the pairing
of abnormal autosomal recessive genes in which there is abnormally high
absorption, retention, and storage of copper by the body. The disease is
progressive and lethal if untreated." (Sitting, 1985).

CUMENE

Cumene (isopropylbenzene), CgHsCH(CH,;),, is a colorless, combustible liquid
with a sharp, penetrating odor. It is soluble in alcohol, carbon
tetrachloride, ether, and benzene, but insoluble in water. - It is used as
a high-octane gasoline component, and as a thinner for paints and
lacquers. It is an important intermediate in the manufacture of phenol.

Classification

Not yet classified.

Health Effects

Exposure to cumene can cause irritation of the eyes and mucous membranes,
headaches, dermatitis, narcosis, and coma. It is a central nervous system
depressant and may be cumulative in its action. Cumene is more toxic than

benzene or toluene. It is a potent human irritant via the inhalation
route, but only a moderate irritant via the oral route.

- CYMENE
Cymene (isopropyltoluene), CH,;C¢H,CH(CH;),, is a colorless, combustible
liquid with an aromatic odor. Ortho-,meta-, and para- isomers are known.
It is soluble in alcohol, ether, and chloroform, but insoluble in water.

Cymene is used in the manufacture of synthetic resins, in metal polishes,
. and in organic synthesis,

Classification
Not yét classified.
Health Effects

Some human central nervous system effects are known at low dose rates.
Low toxicity via oral and inhalation routes.
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DIBENZOFURAN-

Dibenzofuran is formed as a by-product in the manufacture of chlorinated
herbicides, and is produced during the combustion of .PCBs. It is not
found in a pure form, but as a component of mlxtures of dioxins and furans
produced in a similar fashion.

Classification

The USEPA weight-of-evidence classification of dibenzofuran is D, not
classifiable as to human carcinogenicity based upon no human data and no
animal data for dibenzofuran alone.

Health Effects

There is no data on the possible carcinogenicity of dibenzofuran alone in
humans. Studies have evaluated exposure to a mixture of polychlorinated
biphenyls (PCBs), . polychlorinated dibenzofurans (PCDFs) and
polychlorinated quinones (PCQs) by consumption of contaminated rice oil.
However, these studies have limited value because they do not assess
dibenzofuran- or correlate exposure with cancer risk. Additionally,
because of the multiple exposures, the extent to which the various
components contributed to the increase in cancer mortality cannot be
determlned

No animal carcinogenicity data on dibenzofuran is currently available.

The U.S. EPA (1986) noted that the biological activity of PCDFs varies
greatly, so- that risk assessment of dibenzofuran by analogy to any of
these more widely studied compounds would not be recommended.

1.2 DICHLOROBENZENE

1,2-Dichlorobenzene, CeH,Cl,, also known as 1,2-DCB, is a colorless to pale
yellow liquid that is used as a process solvent in the manufacturing of
toluene diisocyanate and as an intermediate in the synthesis of dye
stuffs, herbicides, and degreasers.

Classification
This chemical is among those substances being evaluated by the USEPA for
evidence of human carcinogenic potential. This does not imply that this

chemical is necessarily a carcinogen.

Health Effects

Human exposure to 1,2-DCB is repdrted to cause hemolytic anemia and liver

necrosis. Dichlorobenzenes in general are toxic to non-human mammals,
birds, and aquatic organisms and impart an offensive taste and odor to
water (Sittig, 1985). Persons with pre-existing pathology (hepatic,

renal, and central nervous system) or metabolic disorders and are who
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taking' certain drugs (hormones or other metabolically active), might be
considered risks from exposure to 1,2-DCB. Irritation of eyes and nose,
liver and kidney damage, and skin blisters may appear upon 1,2-DCB
exposure. o ’ S -

1,4-DICHLOROBENZENE

In pure form, 1,4-dichlorobenzene is a whife crystalline material that is
volatile at room temperatures with a characteristic penetrating odor. It
is used as an insecticidal fumigant, popular for protecting clothes
against moths.

Classification

Not classified for carcinogenicity by USEPA.

Health Effects

Vapors may cause irritation to skin, throat, and eyes. Prolonged exposure
to high concentrations may cause weakness, dizziness, and loss of weight.
Liver injury may develop. (MERCK, 1989) '
DICHLORODIFLUOROMETHANE

Dichlorodifluoromethane (Freon F-12), CCl,F,, is a colorless, virtually
odorless, noncorrosive gas, soluble in water and in most organic solvents.
It is nonflammable. It is used as a refrigerant and aerosol propellant,
among other things.

Classification

Not yet classified.

Health Effects

A human eye and CNS irritant, narcotic in high concentrations. Heat

decomposition emits highly toxic fumes of phosgene and fluorides.

1,1-DICHLOROETHANE

1,1-Dichloroethane, CH,CHCl,, is also known as ethylidene dichloride and
ethylidene chloride. It is a colorless , neutral, flammable liquid with
an aromatic odor and saccharin taste. 1,1-Dichloroethane is used as a
chemical intermediate, has limited use as a solvent, and was formerly used
as an anesthetic. -
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Classification '

1;1-D1¢hloroethane has a weigﬁt of evidence of C, it is a possible human
carcinogen. This is based on no human data and limited evidence of
carcinogenicity in rats and mice. '

Health Effects

1,1-Dichloroethane causes central nervous system depression, skin
irritation, drowsiness, unconsciousness and liver and_kidney damage'.

Female rats have shown an increased incidence of mammary gland
adenocarcinomas and hemangiosarcomas. Mice have shown an increased
incidence of hepatocellular carcinomas and benign uterine polyps.

CIS 1,2-DICHLOROETHENE

Cis 1,2-Dichloroethene (acetylene dichloride), C,H,Cl,, is a colorless,
flammable liquid with a pleasant odor. It exists in two isomers: 60
percent cis and 40 percent trans. It is used as a geneéral solvent for
organic materials, especially for waxes, resins, and acetylcellulose. It
is also used in the extraction of rubber, in pharmaceuticals manufacture,
and in the extraction of oils and fat from fish and meat.

Classification
Not yet classified.
Health Effects

Systemic health effects include principally central —nervous system
depression.

Symptoms of acute exposure include dizziness, nausea, frequent vomiting
and central nervous system intoxication similar to that caused by alcohol.
Toxic by ingestion, inhalation, and skin contact.

1,2-DICHLOROETHANE

1,2-dichloroethane, ClCH,CH,Cl, is also known as ethylene dichloride. It
is a colorless flammable liquid which has a pleasant odor and sweetish
taste. 1,2-dichloroethane is used in the manufacture of ethylene glycol,
diaminoethylene, polyvinyl chloride, nylon, rayon and various plastics.
It is a solvent, a degreaser, and an extracting agent. It is also used as
an antiknock agent in gasoline, a fumigant, in dry cleaning, in
‘photography, xerography, water softening, and in the production of
adhesives, cosmetics, pharmaceuticals and varnishes.
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Classification

1,2-Dichloroethane has a weight of evidence of B2. It is a probable human
carcinogen. There is no human data. Several tumor types were induced in
rats and mice treated by gavage. Lung papillomas developed in mice after
topical application. ' -

Health Effecté

Acute exposure to 1,2-dichloroethane may cause nausea, vomiting, eye
damage, confusion, dizziness and pulmonary edema. Death has resulted from
respiratory and circulatory failure. Chronic exposure can cause dry,
scaly, fissured dermatitis; neurological changes; loss of appetite and
other gastrointestinal problems; irritation of the mucous membranes; and
liver and kidney damage.

DIELDRIN \

'‘Dieldrin, C,,;H;,Cls, is the generic name for a cyclodiene insecticide
containing 85 percent or more of 1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,
4a,5,6,7,8,8a-octahydro-1,4-endo,exo-5,8-dimethannaphthalene. It is a
light-tan, flaked solid, insoluble in water, methanol, and aliphatic
- hydrocarbons. It is soluble in acetone and benzene. Dieldrin is used as
an insecticide. o

Dieldrin’s environmental persistence is due to its extremely low
volatility and low solubility in water. Due to its polarity, it has a
high affinity for fats, resulting in progressive accumulation in the food
chain. : '

Dieldrin has a weight-of-evidence classification of B2, a probable human
carcinogen. This is based upon evidence of liver tumors in mice. Human
carcinogenic data are inadequate.

Health Effects

Dieldrin is highly toxic by ingestion, inhalation, and skin absorption.
It is a central nervous system stimulant. Nervous symptoms or anorexia
may appear first, as well as headache, nausea, vomiting, convulsions, and
coma. On heat decomposition very toxic chloride fumes are emitted.

DIETHYLPHTHALATE

Diethylphthalate, (DEP), C;,H,,0,, is a clear, colorless liquid used as a

'solvent for cellulose esters; as a vehicle in pesticidal sprays; as a .

fixative and solvent in perfumery; as an alcohol denaturant; and as a
plasticizer in solid rocket propellants.
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Classification -

The weight of evidence classification, . categorized in,Gfoup D, does not
classify. DEP as a human carcinogen. No human carcinogenic data are
available, and animal carcinogenic data is inadequate.

'Health Effects

DEP can be poisonous by intravenous route (SitCig, 1985). It is also
known to be an experimental teratogen and may be moderately toxic if
ingested. It can be an eye irritant and a systemic irritant by
inhalation. DEP is a narcotic in high concentrations (Sax, 1987).

DEP has few chronic toxic properties and seems to be devoid of any major
irritating or sensitizing effects on the skin. Exposure to heated vapors
may produce transient irritation of the nose and throat. Conjunctivitis,
corneal necrosis, respiratory tract irritation, dizziness, nausea, and
eczema are symptoms. : '

DI-N-OCTYLPHTHALATE

Di-n-octylphthalate, CgH,(COOCgH;;),, is a liquid which is also known as
DOP. It is used as a plasticizer in the manufacture of plastics products.

Classification
Not classified for carcinogenicity by USEPA.

Health Effects

Di-n-octylphthalate is an eye and skin irritant. As a group, the phthalic
acid esters are oily liquids used as intermediates in manufacturing or as
lubricants. They are generally toxic in high concentrations and some are
considered to be carcinogenic. ' '

ETHYIL.BENZENE

Ethylbenzene, CgH,5, is a colorless liquid with a pungent aromatic odor.
It is used in the manufacture of cellulose acetate, styrene, and synthetic
rubber. . ’

Classification

The U.S. EPA weight ‘of evidence classification is Group D: not

classifiable as a human carcinogen based on the lack of animal bioassays
and human studies.
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Health Effects

Ethylbenzene is moderately toxic by irritation to skin, eyes, and mucous
membranes, and by ingestion and inhalation routes (Sax/Lewis, 1987). The
liquid is an irritant to the skin and mucous membranes. A concentration
of 0.1 percent of vapor in the air is an irritant. to human.eyes, and a
concentration of 0.2 percent is extremely irritating at first, then causes

dizziness, irritation of the nose and throat, and a sense of constriction .

in the chest. Exposure to 1 percent concentration has been reported as
causing anoxia, loss of consciousness, tremor of the extremities, and

finally death through respiratory failure. Pathological findings were
congestion of the brain and lungs, with edema. Ethylbenzene is an
experimental teratogen. :

BIS(2-ETHYLHEXYL) PHTHALATE

Bis(2-ethylhexy)phthalate, sHa(COOCHZCZH5CH2CH2CH2CH3)2, is as colorless
oily liquid with almost no odor. It.is also known a BEHP. BEHP is
produced by the reaction of 2-ethylhexyl alcohol and phthalic anhydride.
It is used as a plasticizer for resin and in the manufacture of organlc
pump fluids. :

Classification

The USEPA weight of evidence has classified BEHP in Group B2: a probable
human carcinogen. This is based on studies where orally administered BEHP
produced significant dose-related increases in liver tumor responses in
rats and mice of both sexes,

Health Effects :

BEHP can be inhaled, ingested, and be a skin and eye irritant. It may
affect the upper respiratory and gastrointestinal systems. Symptoms may
include irritation of the eyes and mucous membranes nausea; and diarrhea
(sittig, 1985). :

FLUORANTHENE

Fluoranthene 1is one of the polycyclic aromatic hydrocarbon (PAH)
compounds. Because it is formed when gasoline, garbage, or any animal or
plant material burns, it is usually found in smoke and soot. This
chemical combines with dust particles in the air and is carried into water
and onto soil and crops. Fluoranthene is found in coal tar pitch used by
industry as an adhesive.

People may be exposed to fluoranthene from environmental sources such as
air, water, and from tobacco smoke and overcooked food. Typical exposures

are not usually to fluoranthene alone, but to mixtures of similar
compounds.
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Classification

The USEPA weight-of-evidence classification for. fluoranthene is D, not
classifiable.as to human carcinogenicity on the b351s of no human data and
inadequate data from animal bioassays.

Health Effects

Although fluoranthene has not exhibited the properties of a mutagen or
primary carcinogen, there is concern about its toxicity. This concern is
based on the fact that it is widespread in the environment and that it
belongs to the PAH group which includes numerous. potent carcinogens.

In a 13 week mouse oral subchronic toxicity study where mice were gauged
with a range of doses of fluoranthene, all ‘treated mice exhibited
nephropathy, increased salivation, increased liver enzyme levels and
increased liver weights in a dose-dependent manner. Microscopic liver
lesions (indicated by pigmentation) were observed in 65 and 87.5% of the
mid- and high-dose mice, respectively.

FLUORENE

Fluorene is one of the polycyclic aromatic hydrocarbon (PAH) compounds.
Because it .is .formed when fossil fuels, garbage, or any other plant or
animal material is burned, it is usually found in smoke and soot. This
chemical combines with dust particles in the air and is carried into water
and onto soil and crops. Fluorene is found in coal tar pitch used by
industry as an adhesive.

Although there is no human data that specifically links exposure to
fluorene with human cancers, it is a component of mixtures that have been
associated with human cancer. These include coal tar, soot, coke oven
emissions, over-cooked food and tobacco smoke.

USEPA weight-of-evidence <classification for fluorene is D, not
classifiable as to human carcinogenicity based upon no human data and
inadequate data from animal bioassays.

Health Effects

Mice were exposed to fluorene suspended in corn oil by gavage for 13
weeks. Increase salivation, hypoactivity, and urine-wet abdomens in males

"~ were observed in all treated animals. The percentage of mice exhibiting

hypoactivity was dose-related. Labored respiration, ptosis (drooping
eyelids), and unkempt appearance were also observed. A significant
decrease in red blood cell count, packed cell volume, and hemoglobin
concentration was observed. Increased total serum bilirubin levels were
also observed. A dose-related increase in relative liver weight was
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observed in treated mice. A significant increase in absolute and relative
spleen and kidney weight was observed in mice exposed to fluorene.

Increases in the absolute and relative liver and spleen weights in high-
dose males and females were accompanied by histopathological increases in
the amounts of hemosiderin in the spleen and in the Kupffer cells of the
liver. No other histopathological lesions were observed.

HEPTACHIOR EPOXIDE

Heptachlor epoxide, C,jHoC1,0, is a degradation product of heptachlor,
which is, in turn, a generic name for 1, 4, 5, 6, 7, 8, 8-heptachloro-3a,

4, 7, 7a-tetrahydro-4, 7-methanoindene. Heptachlor is a white to light-

tan, waxy solid, insoluble in water, but soluble in xylene and alcohol.
Heptachlor is used as an insecticide. Heptachlor epoxide also possesses
-insecticidal properties. .

Classification

Heptachlor epoxide has a weight-of-evidence classification of B2, a
probable human carcinogen. This is based upon evidence of liver tumors in
mice. Human carcinogenic data are inadequate.

Health Effects

Heptachlor epoxide is more acutely toxic than heptachlor, which is itself
highly toxic to aquatic life and persistent in the environment. Its chief
points of attack are the central nervous system and liver. Routes of
entry include inhalation, skin absorption, ingestion, and eye and skin
contact.

‘Acute symptoms include tremors, convulsions, kidney damage, respiratory
collapse, and death. Heat decomposition causes very toxic fumes of
chloride to be emitted.

IRON

Iron hés_four naturally occurring valences (+2, +3, rarely +4, +6), and
four stable isotopes. After oxygen, iron is the most commonly used
element in manufacturing. Iron and its compounds have numerous uses.
Classification

Not classified for carcinogenicity by the USEPA.

Health Effects

Because of the large number of compounds, the range of toxicity by oral
exposure is from non-toxic to highly toxic (MERCK, 1989). Iron is
essential to most plant and animals in the naturally occurring valences
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LEAD

Lead (Pb) is a bluish-white, silvery-gray metal. It is used as a
construction material for tank linings, piping, and other equipment
handling corrosive gases and liquids used in the manufacture of sulfuric
acid, petroleum refining, halogenation, sulfonation, extraction,
condensation for x-ray and atomic radiation protection, manufacture of
tetraethyllead, pigments for paint, organic and inorganic lead compounds,
bearing metal and alloys; storage batteries; in ceramics, plastics, and
electronic devices; in building construction; in solder; and other lead
alloys (Merck, 1989).

Classification
The B2 U.S. EPA classification reflects a weight of evidence judgement of

the likelihood that the agent is a human carcinogen based on sufficient
‘animal evidence.  Ten rat bioassays and one mouse assay have shown

statistically significant increases in renal tumors with dietary and

subcutaneous exposure to several soluble lead salts. Animal assays
provide reproducible results in multiple rat strains with some evidence of
multiple tumor sites. Short-term studies show that lead affects gene
expression. Human evidence is considered to be inadequate to refute or
demonstrate potential carcinogenicity for humans from lead exposure (IRIS,
1989). '

Health Effects

Lead poisoning is one of the commonest of occupational diseases. The
presence of lead-bearing materials or lead compounds in an industrial
plant does not necessarily result in exposure on the part of the worker.
The lead must be in such form, and so distributed, as to gain entrance
into the body or tissues of the worker in measurable quantity, otherwise
no exposure can be said to exist. Some forms are experimental
neoplastigens  and tumorigens. The modes of entry into the body are by
inhalation of dusts, fumes, mists or vapors; by ingestion of lead
compounds trapped in the upper respiratory tract or introduced into the
mouth on food, tobacco, fingers, or other objects; and through the skin.
This route is of special importance in the case of organic compounds of
lead, such as lead tetraethyl. In the case of inorganic forms of lead,
this route is of no practical importance. '

When lead is ingested, much of it passes through the body unabsorbed, and
is eliminated in the feces. The greater portion of the lead that is
absorbed is caught by the liver and excreted in part in the bile. For
this reason, larger amounts of lead are necessary to cause poisoning if
absorption is by this route, and a longer period of exposure is usually
necessary to produce symptoms. Upon inhalation, absorption takes place
easily from the respiratory tract and symptoms tend to develop more
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quickly. From the point of view of industrial poisoning, inhalation of
lead-is much more important than ingestion. Lead is'a cumulative poison.
Increasing amounts build up in the body and eventually a point is reached
where symptoms and disability occur. Lead produces a brittleness of the
red blood cells so that they hemolyze with slight trauma; the hemoglobin
is not affected. Due to their increased fragility, the red blood cells
are destroyed more rapidly in the body than normally, producing an anemia
that is rarely severe. The loss of circulating red cells stimulates the
production of new young cells, which on entering the blood stream, are
acted upon by the circulating lead, with resultant coagulation of their
basophilic material. Lead produces a damaging effect on the organs or
tissues with which it comes into contact. Systemic effects include
. decreased physical fitness, fatigue, sleep, headache, -aching bones and
muscles, digestive symptoms, abdominal pains, and decreased appetite.
Later findings include anemia, palloc, and "lead line" of the gums. Lead
colic produces an intense periodic- abdominal cramping associated with
severe constipation, nausea, and vomiting. Alcohol ingestion and physical
exertion may precipitate these symptoms. The peripheral nerve affected
most frequently is the radial nerve. When the central nervous system is
affected, it is usually due to the ingestion or inhalation of large
amounts of lead. This results  in severe. headache, convulsions, coma,
delirium, and possible death. The kidneys can also be damaged after long
periods of exposure to lead with loss of kidney function and progressive
azotemia. :

MAGNESTUM

Magnesium is considered to be the lightest structural metal. It is found
in nature in the +2 valence. It is essential to life, especially green
plants. Magnesium is used as a constituent of light alloys; in the
manufacture of precision instruments, optical mirrors, and pyrotechnics;
in metallurgy; in dry batteries; for flash bulbs and flares; for Grignard
reagents and in the recovery of titanium.

Classification

Magnesium is not classified by the USEPA for carcinogenicity.

Health Effects

Particles embedded in skin can produce gaseoﬁs blebs with 5 protracted
course. Inhaling the dust is irritating, and fumes can cause metal fume
fever.

MANGANESE

Manganese is a steel gray, lustrous, hard, brittle metal. It is a widely
distributed element which constitutes 0.085% of the earths crust. It is
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pfiﬁarily used in the manufacture of steel, for rock crushers, railway
points and crossings, and as a constituent of several alloys.

Classification

The U.S. EPA weight of evidence classification is categorized as being in

Group D: not classified as a human carcinogen based on limited evidence
to evaluate carcinogenicity in humans and animals.’ No human
carcinogenicity data exist. ‘ '

Health Effécts

Manganese compounds can cause central nervous system and pulmonary system
damage by inhalation of fumes and dust. It is an experimental tumorigen.
Chronic manganese poisoning is a clearly characterized disease which
results from the inhalation of fumes or dusts of manganese. Exposure to
heavy concentrations of dusts or fumes for as little as three months may
produce the condition, but usually cases develop after 1-3 years of
exposure. The central nervous system is the chief site of damage. If
cases are removed from exposure shortly after the appearance of symptoms,
some improvement in the patients’ condition frequently occurs, though
there may be some residual disturbances in gait and speech. When well
established, however, the disease results in permanent disability.
Exposure to dusts and fumes can possibly increase the incidence of upper
respiratory infections and pneumonia. Chronic manganese poisoning begins
usually with complaints of languor and sleepiness. This is followed by
weakness in the legs and the development of a stolid mask-like face. The
patient speaks with a slow monotonous voice. The muscular twitchings
appear, varying from a fine tremor of the hands to coarse, rhythmical
movements of the arms, legs and trunk. Nocturnal cramps of the leg appear
about the same time. There is a slight increase in the tendon reflexes,
ankle and patillar clonus, and a typical Parkinsonian slopping gait. The
handwriting may be quite minute. The systems may simulate progressive
bulbar paralysis, postincephalitec Parkinsonism, multiple sclerosis,
amyotropic lateral sclerosis and progressive lenticulae degeneration
(Welson’s Disease).

MERCURY

Mercury, Hg, is a silver-white, heavy, mobile, liquid metal utilized in
gold, silver, and bronze tin-plating; tanning and dyeing; feltmaking;
taxidermy; textile manufacturing; photography; extracting gold and silver
from ores; paints and pigments; the preparation of drugs and disinfectants
in the pharmaceutical industry; and as a chemical reagent. It is also
used in barometers, thermometers, fluorescent lamps, as a catalyst in the
oxidation of organic compounds, and in agricultural chemicals.
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Classification

The U.S. EPA weight of evidence classification for human carcinogenicity
is categorized in Group D: not being a human carcinogen. No human data
‘are available to evaluate the evidence for carc1nogen1city Animal
carcinogenicity studies are inadequate. o

Health Effects

Mercury can be inhaled, ingested, or absorbed through the skin. It is a
primary irritant of skin and mucous membranes. It may be a skin
sensitizer. Either acute or chronic exposure may produce permanent
changes to affected organs and organ systems. Soluble mercury.salts have
violent corrosive effects on skin and mucous membranes, cause severe
nausea, vomiting, abdominal pain, and bloody diarrhea; kidney damage, and

death usually within 10 days. Chronic effects produce four classical
signs: gingivitis, sealorrhea, increased irritability, and muscular
tremors. Rarely are all four seen together in an individual case.

Symptoms may include inflammation of the mouth or -gums, excessive
salivation, brasing of teeth, kidney damage, muscle tremors, personality
changes, depression, irritability, and nervousness. Burning sensation is
delayed several hours and thus gives no warning.

METHYLENE CHLORIDE

Methylene chloride, CH,Cl,, is a nonflammable, colorless liquid with a
pleasant aromatic odor. It is also known as dichloromethane. It is used
as a solvent for degreasing and cleaning fluids and as a solvent for food
processing.

Classification

The weight of evidence classification given.to methylene chloride is B2,

recognizing this substance as a probable human carcinogen. Human
carcinogenicity data is inadequate.

Health Effects

Methylene chloride can irritate the eyes, nose, and throat. It can.be
inhaled as a vapor, absorbed through the skin, or ingested. Methylene
chloride is a mild narcotic. Effects from intoxication include headache,
giddiness, stupor, irritability, numbness, and tingling in the limbs.
Irritation to the eyes and upper respiratory passages occurs at higher
dosages. In severe cases, observers have noted toxic encephalopathy with
hallucinations, pulmonary edema, coma, and death. Cardiac arrhythmias
have been produced in animals but have not been common in human

experience. Exposure to this agent may cause elevated carboxy hemoglobin-

levels which may be significant in smokers, workers with anemia or heart
disease, and those exposed to carbon monoxide.
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2 -METHYLNAPHTHALENE

2-Methylnaphthalene is a polycyclic aromatic hydrocarbon (PAH) ‘compound.
It is formed when fossil fuels, garbage, or any plant or animal material
is burned, and, therefore, it is usually found in smoke and soot. 2-
Methylnaphthalene is found in cigarette smoke, power plant emissions, and
coal tar pitch.

Classification

Although not classified by USEPA, . 2-methylnaphthalene is structurally
similar to non-carcinogenic PAH compounds.

Health Effects

2-Methylnaphthalene is a component of PAH mixtures that occur in coal tar,
tobacco smoke, and emissions from power plants and foundries. Although
- specific information on . 2-methylnaphthalene is not available, these
mixtures - have toxicological effects including death, cancer, and
reproductive failure.

4-METHYL-2-PENTANONE

4-Methyl-2-pentanone, (CH;),CHCH,COCH;, is also known as methyl isobutyl
ketone and MIBK. It is a colorless, flammable liquid with a pleasant
odor. It is used as a solvent for paints, varnishes and nitrocellulose
lacquers; in the manufacture of methyl amyl alcohol; in extraction
processes; in organic synthesis and as a denaturant for alcohol.

Classification

'MIBK has not been evaluated by the USEPA for evidence of human |

carcinogenic potential.
Health Effects

MIBK exposure may cause irritation of eye and mucous membranes,
dermatitis, headaches, narcosis, coma, and death.

NAPHTHALENE

Naphthalene is one of the polycyclic aromatic hydrocarbon (PAH) compounds.
Because it is formed when gasoline, garbage, or any animal or plant
material burns, it is usually found in smoke and soot. This chemical
combines with dust particles in the air and is carried into water and onto
soil and crops. Naphthalene is found in coal tar pitch used by industry
as an adhesive. It may be used as insecticide. '
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People may be exposed to naphthalene from environmental sources such as
air, water, and soil, and from cigarette smoke and overcooked food.
Typical exposures are not usually to naphthalene alone, but to a mixture
of similar chemicals. ’ - ' o

Classification

USEPA weight-of-evidence classification - D; not classifiable as to human
carcinogenicity on the basis that no human data and inadequate data from
animal bioassays exist.

Health Effects

Naphthalene is a primary irritant. It will cause erythema and dermatitis
upon repeated contact. It is an allergen and may cause dermatitis in
hypersensitive persons. Eye contact with naphthalene dust has caused
irritation and cataracts. Ingestion or inhalation of high wvapor
concentrations may cause intravascular hemolysis. Eye irritation,
headache, confusion, excitement, malaise, profuse sweating, nausea,
vomiting, abdominal pain and bladder irritation are the initial symptoms.
Progressive jaundice, hematuria, hemoglobinuria, a blockage of the renal
tubules ‘and acute renal shutdown may occur. Blood effects include:  red
cell fragmentation, icterus, severe anemia, leukocytosis and decreases in
hemoglobin, hematocrit and red blood cell count. Liver damage is another
effect of naphthalene.

NICKEL

Nickel, Ni, is a lustrous, hard ferromagnetic material. It is used for
nickel plating, for various alloys, for coins, storage batteries, magnets,
lightening rod tips, machinery parts, and as a catalyst for the
hydrogenation of oils and other organic substances. Probably the largest
- use of nickel is in the manufacture of Manel metal, stainless steels,
nickel-chrome resistance wires, and in alloys for electronic and space
applications (Merck, 1987).

Classification

The U.S. EPA weight of evidence classification is Group A: stating ﬁickel
to be a human carcinogen. This classification is based on human data in

which exposure to nickel refinery dust caused lung and nasal tumors in

refinery workers, and on animal data in which carcinomas were produced in
rats by inhalation and injection.

Sufficient human carcinogenicity data exists. Nickel refinery dust from
pyromethallurgical sulfide nickel matte refineries is considered a human
carcinogen when inhaled. Evidence of carcinogenicity includes a
consistency of findings across different countries in several
epidemiologic studies (Clydach, Wales; Copper Cliff, Ontario; Port
Colborne, Ontario; Kristiansand Norway and Huntington, West Virginia).
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Specific tumor sites (lung and nose), high relative risks, particularly
for nasal cancer and dose response relationships by length of exposure
have been examined. Excess risks are greatest in the dustier areas of the
respective refineries. ' :

Health Effécts

Nickel and most of its salts are generally considered not to cause acute
systemic poisoning. However, ingestion of large doses of nickel compounds
have been shown to cause intestinal disorders, convulsions, and asphyxia.
Many nickel compounds are experimental carcinogens and some are human
carcinogens by inhalation. All nickel contaminated dusts are regarded as
carcinogenic by inhalation. . The most common effect resulting from
exposure to nickel compounds is the development of the "nickel itch".
This form of dermatitis occurs chiefly in persons doing nickel-plating.
There is marked variation in individual susceptibility to the dermatitis.
It occurs more frequently under conditions of high temperature and
humidity, when the skin is moist and chiefly affects the hands and arms.
Nickel carbonyl is highly irritating to the lungs and also can produce
asphyxia by decomposing with the formation of carbon monoxide. These
compounds .are common air contaminants (Sax/Lewis, 1987).

PHENANTHRENE

Phenanthrene, C,H,;, is one of the polycyclic aromatic hydrocarbon (PAH)
compounds. It is a colorless, shining crystalline solid. Because it is
formed when gasoline, garbage, or any animal or plant material burns, it
is usually found in smoke and soot. This chemical combines with dust
particles in the air and is carried into water and onto soil and crops.
Phenanthrene is found in coal tar pitch used by industry as an adhesive.
It is used in dyestuffs, explosives, drug synthesis, and biochemical
research.

People may be exposed to phenanthrene from environmental sources such as
air, water, and soil, and from cigarette smoke and overcooked food.

Typical exposures are not usually to phenanthrene alone, but to a mixture

" of similar chemicals.

Clagssification

The USEPA weight-of-evidence classification for phenanthrene is D, not
classifiable as to human carcinogenicity on the basis that no human data
and inadequate data from a single gavage study in rats and skin painting
and injection studies in mice exists.

Heal;h Effects

Phenanthrene is a skin photosensitizer.

100 wWvy

LL8T



PHENOLS (TOTAL)

Phenols are a-class-of aromatic organic compounds in which one or more
hydroxy groups are attached directly to the benzene ring. this group

includes - phenol, pyrocatechol, resorcinol, hydroquinone, quinone,
pyrogallol, o,m, "and p-cresol, creosote, pentachlorophenol, other
chlorophenols, bromo and iodophenols, o-phenylphenol, d-tert-

butylmethylphenol, p-tert-butylphenol and dodecylthiophenol. Phenols are
used in a large variety of organic compounds, just a few of which are:
explosives, fertilizers, wood preservatives, paints, rubber, synthetic
resins and pharmaceuticals. : o :

Classification

Several phenols have. been found to cause papillomas and carcinomas in
mice. There is no. specific evidence of human cancer attributed to
phenolic compounds. Phenol is classed as a group D chemical. ' Phenols, as
a group, are not classified. o

Health Effects

In general the health effects of the phenol group are similar to those of
phenol itself. (See phenol profile.) The following are effects of some
phenolic compounds which differ from the effects of phenol:

Pyrocatechol - large doses can cause depression of the central
nervous system and a prolonged blood pressure rise. It is more
toxic than phenol except by inhalation.

Resorcinol - intoxication symptoms similar to those of phenol but
the antipyretic action is more marked.

Hydroquinone - more toxic than phenol. Methemoglobin formation is
marked, therefore oxygen carrying capacity of the blood is greatly
reduced and anoxia may result,

Quinone - Asphyxia is probably important in terminal cases, due to
pulmonary damage caused by excretion of quinone into the alveoli,
and the not well known effects of quinone on hemoglobin.

Pyrogallol - its strong reducing action gives it a tremendous -

affinity for oxygen in the blood possibly causing anoxia.

‘Pentachlorophenol - when absorbed by animals in sufficient quantity
it causes accelerated respiration and blood pressure, hyperpyrexia,
hyperglycemia, glycosuria and hyperperistalsis.
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PHENOL " -

Phenol, C¢HsOH, is also known as carboxylic acid and hydroxybenzene. When
pure it is a white or colorless solid, but it is usually used as a liquid.
It has a strong, sweet odor. Phenol has many uses including: phenolic
resins; epoxy resins; 2,4-D; selective solvent for lubricating oils;
germicidal - paints; pharmaceuticals; laboratory reagent; dyes and
indicators; slimicide; general disinfectant; wood preservatives; and
fertilizer.

Classification

Pheriol is classed as a Group D chemical, not classifiable as to human
carcinogenicity. This is based on no human data and inadequate animal
data. ' ' ' :

Health Effects

The health effects of phenol include discoloration, eczema, inflammation,
necrosis, sloughing and gangrene of the skin. Oral ingestion may cause
the mucous membranes in the throat and esophagus to show swelling,
corrosions and necrosis along with hemorrhage and serious infiltration of
the surrounding area. Hyperemia and infarcts of the lungs,
bronchopneumonia, purulent bronchitis, ‘and hyperplasia of the
peribronchial tissues could be caused by a severe intoxication.
Myocardial degeneration and necrosis are also possible.

Symptoms of acute phenol poisoning may include: headache, dizziness,
muscular weakness, dimness of vision, ringing ears, irregular rapid
breathing, weak pulse and dyspnea. If enough phenol is absorbed loss of
consciousness, collapse and death could occur. (Sax, 1987) :

Effects of severe chronic exposure are systemic disorders such as
digestive disturbances (vomiting, difficulty swallowing, ptyalism,
diarrhea, and anorexia), and nervous disorders (with headache, fainting,
vertigo, and mental disturbances). Kidney, liver, spleen and pancreas
damage are also characteristic. (Sax, 1987; Clayton, 1982)

POTASSTUM

Potassium, K, is an alkali metal. It is widely found in the environment.
It occurs in all soils. Potassium is used in the preparation of potassium
peroxide, in heat exchange alloys, as a laboratory reagent, and as a
component of fertilizer.

\

Classification

Potassium is not classified by the USEPA for human carcinogenicity.
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Heal;h Effects

The toxicity of potassium compounds is almost always that of the anion.
Potassium is a dangerous fire 'and explosion hazard. Potassium metal may
explode violently when cut or handled. It can ignite spontaneously in
moist air. Burning potassium is difficult to extinguish.

PROPYLBENZENE

Propylbenzene (1-phenylpropane), CgH;,, a liquid, which is only slightly
soluble in water, but is soluble in alcohol and ether. It is used in
textile dyeing and printing, and as a solvent for cellulose acetate.

Classifi¢ation
Not yet classified.
Health Effects

Unknown

PYRENE

Pyrene, C,¢H,,, is a condensed ring hydrocarbon. It is a colorless solid
which is derived from coal tar. Pyrene is used for biochemical research.

Classification

The USEPA weight-of-evidence classification for pyrene is D, not
classifiable as to human carcinogenicity on the basis of no human data and
inadequate data from animal bioassays.

Health Effects

Pyrene is absorbed by the skin and is a skin irritant. Workers exposed to
3 to 5 mg/m® of pyrene exhibited some teratogenic effects. Pyrene is a
polycyclic aromatic hydrocarbon (PAH). The acute toxicity of pure PAHs
appears low when administered orally or dermally to rats or mice. Human
exposure to PAHs is almost exclusively via the gastrointestinal and
respiratory tracts, -and approximately 99 percent is ingested in the diet.
Despite the high concentrations of pyrene to which humans may be exposed
through food, there is currently little information available to implicate
diet-derived PAHs as the cause of serious health effects.

SODIUM

Sodium, Na, is a silvery white alkali metal that, in the form of its
compounds, comprises three percent of the earth’s crust. Sodium metal is



highly. reactive and is not likely to be found in the environment,
Sodium’s major source is sodium chloride, the major inorganic component of
sea water. Sodium is used in the manufacture of sodium compounds, in the
manufacture of tetraethyllead, in organic synthesis, for photoelectric

cells and in sodium lamps.

Classification
Sodium is not classified by the USEPA for carcinogenicity.
Healﬁh Effgq;s\

Sodium is essential to life in its ionic form. Some compounds are toxic
and are dealt with specifically rather than generally. Sodium is
extremely caustic to all tissues. :

STYRENE

Styrene (phenylethene), CgHs, is a colorless to yellowish, very refractive,
combustible oily liquid with a penetrating odor. It is insoluble in water,
but soluble in. alcohol and ether. 'Styrene readily undergoes
polymerization when heated. It is used in polystyrene plastics and in
various resins and protective coatings. :

Classification

Styrene has a weight-of-evidence classification of B2, a probable human
carcinogen. This is based upon evidence of leukemia in rats and mice.
Human carcinogenicity data are inadequate. '

Health Effects

Styrene is an irritant to eyes, nose, throat, and skin, Short-term
exposure may cause prolonged reaction time and decreased manual dexterity.
Acute exposure to high concentrations may produce respiratory irritation,
followed by narcosis, cramps, and even death (due to respiratory center

paralysis).

1,1,2,2-TETRACHLOROETHANE

1,1,2,2-Tetrachloroethane (acetylene tetrachloride), CHCl, CHCl,, is a
heavy, colorless, corrosive liquid. It is nonflammable, with a sweetish,
chloroformlike odor. It is soluble in alcohol and ether, and slightly
soluble in water. Among a variety of uses, it is used as a dry cleaning
agent, as a fumigant, in cement, and in lacquers, although it's use as a
solvent is declining.
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Classification

1,1,2,2-Tetrachloroethane has a weight-of-evidence classification of C, a
possible human carcinogen. This is based upon evidence of liver tumors in
mice. Human carcinogenicity data are inadequate.

Health Effects

Points of attack for this compound are the liver, kidneys, . and central
nervous system. Early systemic effects include - tremors, headache,

numbness of limbs, and excessive sweating. Partial paralysis and blood

changes have also occurred. Other physical symptoms, such as fatigue,
headache, constipation, and nausea may follow. Liver dysfunction has
occurred, as has pulmonary edema and renal- damage. Heat decomposition
results in the emission of very toxic chloride fumes.

TETRACHLOROETHENE

Tetrachloroethene, C,Cl,, is a colorless liquid with an ether like odor.
It is also known as perchloroethylene. Tetrachloroethene is a
commercially important chlorinated hydrocarbon solvent and chemical
intermediate. It has been widely used as a dry-cleaning agent, textile
processing solvent, heat transfer medium, in the manufacture of
fluorocarbons, and for vapor degreasing in metal cleaning operations.

Classification

The USEPA weight-of-evidence for tetrachloroethene is B2, a probable human
carcinogen. It has been shown to cause mononuclear cell leukemia and
kidney tumors in rats, and hepatocellular adenomas and carcinomas in mice.
There is inadequate data for humans.

Health Effects

Tetrachloroethene is rapidly absorbed following oral and inhalation
exposure, while absorption following dermal exposure is poor. It is an
eye and nose irritant. Repeated contact may cause a dry, scaly and
fissured dermatitis. Acute exposure to tetrachloroethene may cause
central nervous system depression, hepatic injury and anesthetic death.

Animal experiments have produced cardiac arrhythmias and renal injury.
Malaise, dizziness, headache, increased perspiration, fatigue, staggering
gait and slowing of mental ability are symptoms of overexposure. The
principal target organs of tetrachloroethene are the central nervous
system, liver, and kidneys.
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TOLUENE

Toluene, C,Hg, is also known as methylbenzene. It is a colorless liquid,
with a sweet, pungent, benzene-like odor. It is derived from coal tar.

Toluene is used in the manufacture of benzene, as chemical feed, as a
solvent for paints and coatings, and as a fuel component :

Classification

The U.S. EPA's weight of evidence classification as to human
carcinogenicity is Group D: not classified as a carcinogen based on no
human data and inadequate animal data.

Health Effects

Toluene is a poison by intraperitoneal routes. It is moderately toxic by
inhalation and subcutaneous routes. It is known to be a skin, eye, and
respiratory tract irritant. Toluene affects the central nervous system,
the kidney, the liver, and skin. Inhalation of 200 ppm of toluene for
eight hours .may cause impairment of coordination. . With higher
concentrations, these effects are increased. Acute exposure to toluene
includes symptoms of headache, dizziness, fatigue, drowsiness, and lack of
coordination. Chronic effects are anemia and leukopenia, - with biopsies
showing bone marrow hypoplasia.

1,2,.4-TRIMETHYLBENZENE

1,2,4-Trimethylbenzene is also known as pseudocumene. It is a colorless
liquid, with a boiling point of 169°C. It is found in coal tar, many
petroleums, and in diesel exhaust fumes. 1,2,4-Trimethylbenzene is used

as a solvent; in the manufacture of dyes, perfumes and resins, and for

sterilizing cat gut.
Classification

The USEPA has not assigned a - weight of evidence for 1,2,4-
Trimethylbenzene.

.Health Effects

1,2,4-Trimethyibenzene is a central nervous system depressant. Effects of .

exposure include:  skin irritation, chemical pneumonitis if the liquid
gets into the lungs, nervousness, tension, anxiety, bronchitis,
hypochromic anemia, conjunctivitis, headache, fatigue, nausea, and
marcosis.
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1.3,5-TRIMETHYLBENZENE

1,3,5-trimethylbenzene (mesistylene), CgH;(CH;);, is one of three isomers
of trimethylbenzene. It is a combustible liquid, insoluble in water, but
soluble in alcohol and ether. All three isomers are found in diesel
exhaust. 1,3,5-trimethylbenzene is used as a solvent in dye and perfume
manufacture. :

Classification

Not yet classified.

Health Effects

Toxic by inhalation. Can cause nerﬁousness, asthmatic bronchitis,

hypochromic anemia, and abnormal blood coagulability. May even cause
respiratory failure and death.

1,1,1-TRICHLOROETHANE

1,1,1-Trichloroethane, C,H;Cl;, is a colorless liquid with a sweet odor.
It is also known as 1,1,1-TCE and methyl chloroform. 1,1,1-TCE has found
wide use as a substitute for carbon tetrachloride. It is used as a dry
cleaning agent, vapor degreasing agent, in textile processing, for
cleaning precision instruments, as a propellant and as a pesticide.

Classification
Weight-of-evidence classification by the USEPA is Group C, a possible

human carcinogen. Documented evidence of carcinogenicity in animals is
available. No evidence in humans is available.

Health Effects

Acute health effects of 1,1,1-TCE may include: eye irritation, mild
conjunctivitis, dizziness, incoordination, drowsiness, increased reaction
time, unconsciousness, and death. It acts as a narcotic and depresses the

central nervous system. Repeated skin contact may cause a dry, scaly, and
fissured dermatitis. 1,1,1-TCE may be injurious to the liver and kidneys.

VANADIUM

Vanadium is a heavy metal used in the manufacture of rust resistant steel.
It occurs naturally in mineral ores.

Classification

Not classified by the U.S. EPA as to human carcinogenicity potential.
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Health Effects

Vanadium compounds are toxic to humans and animals, and is considered to
be an industrial hazard. Dust from vanadium and it’s compounds is
irritating to the respiratory tract, but the effects are not long lasting
or cumulative.

XYLENES (TOTAL)

Xylene CgH,;, commonly known as dimethylbenzene, is used as a solvent, a
raw material for production of benzoic acid, phthalic anhydride,
isophthalic, and terephthalic acids, as well as their dimethyl esters used
in the manufacture of polyester fibers; dyes and other organics. It is
also used for sterilizing catgut. Xylene exists in three isomeric forms:
ortho meta, and para-xylene.

Classification

The weight of evidence classification for human carcinogenicity is Class
D: not classifiable as to human carcinogenicity. No human data is
available and animal data is inadequate.

Heélth Effects

Xylene is a poison by ingestion and inhalation. It may affect the central

nervous system, eyes, gastrointestinal tract, blood, liver, kidneys, and

skin. Xylene vapors may cause irritation to the eyes, nose, and throat.
Repeated or prolonged skin contact with xylene may cause drying and
defatting of the skin, which may lead to dermatitis. Liquid xylene is
irritating to the eyes and mucous membranes, and aspiration may cause

chemical pneumonitis, pulmonary edema, and hemorrhage. Repeated exposure

of the eyes to high concentrations of xylene vapor may cause reversible
eye damage.

Acute exposure to xylene vapor may cause central nervous system depression
and minor reversible effects on liver and kidneys. At high concentrations
xylene vapor may cause dizziness, staggering, drowsiness, and
unconsciousness. At extremely high concentrations, breathing xylene
vapors may cause pulmonary edema, anorexia, nausea, vomiting, and
abdominal pain.

ZINC

\ } ‘ !
Zinc, Zn, is a metal with many uses in industry. It can be found in pure

form or mixed with other metals to form alloys such as brass, or chemical

salts such as zinc chloride. Zinc compounds are found naturally in air,
soil and water, and are present in most foods.
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"Classification

The USEPA weight-of-evidence classification for zinc is D, not
classifiable as to human carcinogenicity on the basis of inadequate
evidence in humans and animals. .

Health Effects

Zinc is an essential element needed by theibody'in.low doses. It éan be
harmful to the body if too much is taken in. The effects of zinc
compounds are variable but generally of low toxicity.
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