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1. EX!COTIVE SUMMARY 

The Quiogue landfill (New York I.D. No. 152061, EPA No. NY 0980762462) is an 

inactive landfill located along South Country Road in the Town of Southampton, 

in Suffolk County (Figures 1-1 and 1-2, and Photos 1-1 through 1-8) . The 

landfill is owned by the Town of Southampton. The Town operated the 12-acre 

site as a municipal landfill from 1968 until 1978. During the 10 years of 

operation, cesspool wastes and household trash were deposited at t his site. 

The site has no liner. A 4-ft thick cap of loam was applied after the site was 

closed. No records were kept of the quantities of waste. Allegations have 

been made that drums of DDT and elec trical components containing PCBs were 

buried at this site, however, the allegations are unsubstantiated. 

Jet fue l spills totaling 90,000 gal have occurred at a tank farm on Suffolk 

County Airport property, 500 ft north of the landfill. Extensive ground-water 

invest i gations directed at the Suffolk County Airport and immediate v i cini ty, 

including the Quiogue landfill, have documented contami nation from j et fuel 

spills at the airport but have no t established that hazardous materials are 

migrating from the Quiogue landfill. 

EA has researched all pertinent agency files, interviewed the site owner's 

representative, conducted a site inspection, and has found no documented 

hazardous waste or contamination at this site. Therefore, it is no t 

appropriate to provide a Bazard Ranking Score (or documentation) f or this s i te. 

In order to prepare a final HRS score for this site, analytical data regarding 
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the quality of the ground water and ■ ediment will be necessary, thus requiring 

performance of a Phase II investigation. The proposed Phase II study would 

include geopby ■ ical ■ urveys, the installation of five test boring1/ob1ervation 

well,, and the collection and analysis of ground-water samplea. The estiaated 

total cost to complete a Phase II investigation of the Quiogue Landfill site is 

$84,550. 

I 



Sit e Coordinates: 

Latitude: 40° 47 ' 47" 
Longitude: 72° 37' 52" 

QUIOGUE LANDFILL 

Figure 1 - 1 . EASTPORT & QUOGUE QUADS . 

Scale 1:24,000 
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Figure 1-2. Site sketch. Ouiogue Landfill, 22 January 1986, (Not to scale) 



Mr. Anthony ·c·and~lla 
March 20, 1987 
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New York State Depa ni ro mental Conservation 

TO: A. Candella 
FROM: C. ....,1"'1 I I ')~ oc S'.)L A~1 

SUBJECT: (:~_mments on Quogue Landfill Phase.,fD,Reptmt r - Site No. 152061 

DATE: January 15, 1987 

1. The "monitoring wells" labeled on Figure 1-2 may be methane 
vents (see photolog descriptions). A positive determination 
shoul d be made as to whether or not methane was a problem-tr(\ l 
at this site as it may effect drilling . 

2. Page 4- 3 . - The presence or absence of the Gardners Clay, is not addressed in this report. This clay unit has played
C: ft) a role as an aquitard at other south shore landfil sites

"<::.:./ 
y and may have simil ar importance here . 

3. Page 6- 1 Section 6 . 3 . l - It is unfortunate that much useful 
information about the existing monitoring wells in the . )- ,4 

..k area has been lost due to l ack of documentation, however, 
\l. 

,: 

,,,.. many of these wells may still be in existence . Surviving,) wells in the area surrounding the site should be inventoried 
~ (_~ and surveyed to a common bench mark, water levels may then 

.,/7 be taken to draw up a site specific water table map . 
... 

4 . Page 6- 3 Section 6 . 3.4 - Through the use of existing data 
,/ potential monitoring well sites should be identified and 

plotted on a diagram.r-~
,5 5. Page 6-3 Section 6 . 3.4 - EA has not identified the 

J 
L:' foundation upon which their recommendation to limit 

[ J!, A the investigation to five wells is based . This makes 
L ' the 5 well limit appear arbitrary .~f 

1/ 
-\ 6 . Page 6-3 Section 6 . 3.4 - Geophysical logging of the bore 

holes such as gama logging will provide information that 
can be combined with data from the seive analysis and 
boring logs to increase our knowledge of the litho 
stratigraphy of the site . 

7 . Page 6-4 - A s t aging area should be constructed for the 
storage of "down hole" equipment after cleaning . A poly­
sheet is not considered a sufficient staging area . 

8 . Page 6-4 - The explanation of the protocol for testing soil 
samples with ohotoinoization meters is insufficient. 

......, j ,, 
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9. Page 6-4 - More information should be provided on seive 
analysis of split spoon samples. How r.iany sar.iples will 
be analyzed, and from what wells will they be taken? 

10. Page 6-4 - In the description of well construction, itis 
stated that a 10 foot screen will be used. Consideration 
should be given to installing 20 foot screens, 15 feet 
into the water table. Wells constructed in this 
manner will allow for fluetuation in the water table and 
be able to intercept any floating second phase. 

11. Page 6-4 - The work plan should specify that the auger 
should be sized to permit a tremie pipe to be inserted 
along side the casing. B.H.S.C. guidance requires that 
the gravel pack, bentonite seal, and grout be placed with 
a tremie, this should be written into the work plan. 

12. Page 6-4 - Aquifer parameters should be determined 
regardless of the yeild of the well. 

13. Page 6-5 e and f - NYSDEC does not suspend 
disposal regulations for its own projects, 
materials must be disposed of properly. 

~ 14. Page 6-5 - It is the contractors responsibility to 
Cfi/T.. obtain permits and permissions for all activities 
~~ ~ associated with the investigation. NYSDEC is under no 

(7 ,, 1f11Jobligation to assist in these matters and the 
\d-'~1~/,V Departments intersection should not be assumed or
O ViJ requested lightly. 

15. Page 6-5 Section 6.3.5 - In addition to the analysis / Y ~ 
proposed it may be advantageous to analyze for --;',,,u..__#_,,~,~-";f--".~
bicarbonate, sulfate and ammonia to confirm the down- ,/cJ n /4-4--t:~ <-/ 
gradient samples are indeed from areas enriched with -- .,,._ I 
landfill leachate. c:?crl~- J 

16. Page 6-6 - There is a possibility that leachate from ~GL.~; 
this site is flowing as pulsations of high ?ens~t~ fluids ~r:::·/
as has been postulated for other landfills rn similar . · , if 
settings (Kimmel & Braids 1980). In light of this _~/~n-fl I),_ 
situ.ation a second round of sampling after a period of - ) 1./f'-"'(-'] ~/,____.,-I 

high recharge may provide some very interesting data. fl_,;,--

17. General - Because of its proximity to the site and the ;,,;?/ _{e 
refuse protruding from its surface, the mounded area to f--:. f:...-t->/4-· , ✓ ,4 
the west of the site should be considered as part of , /, ~ .::7 
the investigation. • ·, / fl)"---'../4',-,c,c-· ' 

CM:jf 
cc: R. Becherer J-z;; 12L/!~1

M. Sosnow ·.:-5 I:j,, fnv/l;;~/ I 
4~ I 



r (47•1~-ll (lO/e3) 
NEW YORK STATE DEPARi>~Ni Of ENVIROtl"'-ENTAL cor;sERVATION 

DIVISION Of SOLID ANO HAZARDOUS WASTE 
INACTIVE HAZARDOUS WASTE DISPOSAL SITE REPORT 

PRIORITY CODE: SITE CODE: _1;.;;.s_20;;.;6;.;:;l ______ 

NAME OF SITE: -~Q,:;,u ;:;.:io::.i:s~u:_;e...;La=n~d~f ,:;;il~l=--------------- REGION: _r ____ 
SiREIT ADDRESS: Sout h Countr y Road 

~CITY: ~s~o~u~t ~ha~m~p~t~o~n________ COU~'TY: ~S~u~f~fo~l~k,;___________ 

NAME OF :;,;'Wl'l:;.:;;_~o.:.f...:;.;:~ ;.;.;;;;.;.P.;.ton __________CURRENT OWNER OF SIT£: _:,TO Sou.:.;tham ;;;;.:;:,... _ 

ADDRESS OF CURRENT OWNER OF SITE: Hampt on Roa d , Southamp t on , New York 11 968 

TYPE OF SITE: OPEN DUMP tj STRUCTURE tj LAGOON t:j 
LANOFILL tx:j TREATMENT PONO t:j 

ESTIMATED SIZE: _...;1_2__ ACRES 

SITE DESCRIPTION: 
The sit e i s an inactive mun i cipal landfill . It is approximately 12 acres in 
size . I t recei ved househol d waste and cesspool sludge f r om 1968 through 1978. 
After 1978 the site was capped wi t h a r eported 4 ft of sandy loam. The site 
has no liner. Allegations have been made that pesticide and PCB waste have 
been bur ied at the sit e , however these all egations a r e unsubstantiated . 

HAZARDOUS WASTE DISPOSED: CONFIRMED t:j SUSPECTED D 
TYPE AND QUANTITY OF HAZARDOUS WASTES DISPOSED: 

TYPE QUANTITY {P9~~:•~~~~) 
None documented None doc11rnented 
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------------------

r 
TIME ,cRIOD SIT[ WAS USED FOR MZARDOUS WASTE DISPOSAL: 

-----------· 19_ 19_to---------· OWNER(S) OIJ{ING PERIOD CE USE: Town of Soutnampton 

SITE OPERATOR DURING PERIOD OF USE: ..T....o .... wn......,o;;;..f..;;;s~ou_t;.;,,;,h ;;;am.e..;.to;.;,n;.._________ 

ADDRESS OF SITE OPERATOR: Jackson Avenue Hampton Bays New York 11968 
AMAl. YTICAL DATA AVAILABLE: AIR tj SURFACE WATER tj CROlMOWATER tx::J 

SOIL tj SEDittEHT t::j NC,:E tj 

CO~'TRAVENTJcr; OF STAAOAROS: CROUNDWATER t:j ~IflKJNG WATER t:j 
SlRFAC£ WATER l:j AIR l:j 

SOIL TYPE: _.;;.sa=n_.<l....,a_n_d__.g_r...,ay"""e..,1_________________ 

LEGAL ACTION: TYPE: _______ STATE tj FEDERAL tj 
STATUS: IN PROGRESS t::j COMPLEiED tj 

RHiEDIAL ACTIOf:: PROPOSED t:j 
IN PROGRESS t::j 

UNDER DES I GN tj 
COf'iPl ETED t:::J 

NATLRE OF ACTION : 

ASSESSMENT OF ENVIRONMENTAL PROBLEMS: 

None documented 

ASSESSMENT OF HEALTH PROBLEMS: 

None documented 

PERSON($) C~PLETING nus FORM: 

FOR NEW JOP.K STATE DEPARTMENT OF NEW Y0r.K STAT£ DEPARTMENT OF HEALTH 
ENV RONMENTAL COtiSERVATION 

NAME EA Science and Technology NAME 
TITLE___________ TITLE ___________ 

NAttENAME-----------TITLE.___________ TITLE ___________ 

DATE: ___________DATE: 8 Apr il 1986 
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PHOTO LOG - QUIOGUE LANDFILL 

Photo PeAcrintion 

1-1 An area in the southeast corner of the site which was fenced in. 
The photo was taken facing southwest. Empty drums and three gal­
vanized steel pipes protruding from the ground were found in this 
enclosure. 

1-2 A close-up view of the pipes found in the enclosed area. They 
appear to lead to an underground tank. The odor of diesel fuel 
evident. 

was 

1-3 A view from the southwest corner of the site looking north. The 
site is bordered by a sand mining operation to the west, and by the 
LIRR to the north. The site is capped with sandy loam, and has been 
graded flat. 

1-4 A 2-in. PVC well casing at the southwest corner 
well casing was found to be 10 ft deep and dry. 

of the site. The 

1-5 A view of the entire site from the southwest corner 
The fuel tank farm north of the LIRR is visible. 

facing north. 

1-6 A well located along the southern border of the site. 
of petroleum was evident. 

A strong odor 

1-7 A view of the southern border of the site from the southwest corner 
where an auto scrap yard is located. 

1-8 The only secured well on the site. It had a 4-in. PVC casing and a 
locked metal cap. It was located along the southern border of the 
site. 
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2. PURPOSE 

The Quiogue Landfill site was listed on the New York State Registry of Inactive 

Hazardous Waste Sites because of allegations that drums of DDT and electrical 

components containing PCBs may have been buried there. 

The goal of the Phase I investigation of this site was to: (1) obtain 

available records on the site history from state, federal, county, and local 

agencies; (2) obtain information on site topography, geology, local surface 

water and ground-water use, previous contamination assessments, and local 

demographics; (3) interview site owners, operators, and other groups or 

individuals knowledgeable of site operations; (4) conduct a site inspection to 

observe current conditions; and (5) prepare a Phase I report. The Phase I 

report includes an assessment of the available information and a recommended 

work plan for Phase II studies. 
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3. SCOPE OF WORK 

The Phase I investigation of the Quiogue Landfill site involved s site 

inspection by EA Science and Technology, as well as record searches and 

interviews. The following agencies or individuals were contacted: 

Contact 

Hr. Thomas Lovalle 
Town of Southhampton 
Highway Department 
20 Jackson Avenue 
Hampton Bays, New York 11946 
(516) 728-3600 

Ms. Laine Vignona 
Environmental Protection Bureau 
New York State Department of Law 
#2 World Trade Center 
Room 4527 
New York, New York 10047 
(212) 488-3805 

Hr. Dan Raviv 
Dan Raviv Associates, Inc. 
5 Central Avenue 
West Orange, New Jersey 07052 

Hr. Anthony Candela, P.E. 
New York State Department of 

Environmental Conservation 
Division of Solid Waste 
SONY Campus - Buliding 40 
Stonybrook, New York 11790 
(516) 751-7900 

Ms. Elaine Bennett 
Concerned Citizens Group 
120 Nor th Road 
Hampton Bays, New York 11946 
(516) 283-7673 

Information Received 

Site interview 

Selected files/interview 

Hydrogeological information 

Site file 

Waste characateristics 
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Contact 

Mr. James Pim. P.E, 
Suffolk County Department of Health Services 
Hazardous Materials Management 
15 Horseblock Road 
Farmingville. New York 11738 
(516) 451-4634 

Mr, Steve Carey/Mr, Dennis Moran 
Suffolk County Department of Health Services 
Bureau of Water Resources 
225 Rabro Drive East 
Hauppauge, New York 11788 
( 516) 348-2893 

Mr. Dan Fricke 
Suffolk County Cooperative 

Extension Association 
264 Griffing Avenue 
Riverhead, New York 11901 
(516) 727-7850 

Mr, William Schickler/Mr, Robert Bowen 
Suffolk County Water Authority 
Sunrise Highway and Pond Road 
Oakdale, New York 11769 
( 516) 589-5200 

Mr, Doug Pica 
New York State Department of 

Environmental Conservation 
Division of Water 
SONY Campus - Building 40 
Stony Brook, New York 11794 
(516) 751-7900 

Mr, Allan S. Connell 
District Conservationist 
U,S, Department of Agriculture 
Soil Conservation Survey 
127 East Main Street 
Riverhead, New York 11091 

Mr, Ken Jones 
Chief Fire Marshal 
Town of Southampton 
116 Hampton Road 
Southampton, New York 11968 
(516)" 283-6020 

Information Received 

Interview and site file 

Ground-water use; public 
water supplies and ground­
water monitoring information 

Ground-water and surface 
water use for irrigation 

Public water supply and 
distribution 

Ground-water use for 
irrigation 

Ground-water use for 
irrigation 

Information regarding the 
threat of fire and/or 
explosion at the site 

3-2 



Contact 

Mr. Kevin Walter, P.E. 
New York State Department of 

Environmental Conservation 
Division of Hazardous Waste Enforcement 
50 Wolf Road 
Albany, New York 12233-0001 
(518) 457-5637 

Mr. John Iannotti, P.E. 
New York State Department of 

Environmental Conservation 
Bureau of Remedial Action 
50 Wolf Rciad 
Albany, New York 12233-0001 
( 518) 457-5637 

Mr. Earl Barcomb, P.E. 
New York State Department of 

Environmental Conservation 
Landfill Operations 
Vatrano Road 
Albany, New York 12205 
( 518) 457-2051 

Mr. Bon Tramontano/Mr. Charlie Hudson 
Bureau of Toxic Substance Assessment 
New York State Department of Health 
Tower Building 
84 Bolland Avenue 
Albany, New York 12237 
(518) 473-8427 

Mr. James Covey, P.E. 
New York State Department of Health 
Nelson A. Rockefeller Empire State Plaza 
Corning Tower Building 
Albany, New York 12237 
(518) 473:-4637 

Mr. Rocky Paggione, Atty./ 
Mr. Louis A. Evans, Atty. 
New York State Department of 

Environmental Conservation 
Division of Environmental Enforcement 
202 Mamaroneck Avenue 
White Plains, New York 10601-5381 
( 914) 761-6660 

Information Received 

No file/information 

No file/information 

Site file 

Site file 

Community Water 
Supply Atlas 

No file/information 
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Cont:1st Infomation Received 

Mr. Marsden Chen. P.E. 
New York State Department of 

Environmental Conservation 
Bureau of Site Control 
50 llolf Road 
Albany, New York 12233-0001 
(518) 457-0639 

Mr. John II. Ozard 
Senior llildlife Biologist 
New York State Department of 

Environmental Conservation 
Wildlife Resources Center 
Significant Habitat Unit 
Delmar, New York 12054 
(518) 439-7486 

Mr. Perry Katz 
u.s. Environmental Protection Agency 
Region II 
Room 757 
26 Federal Plaza 
New York, New York 10278 
(212) 264-4595 

Mr. Martin Trent 
Senior Sanitarian 
Suffolk County Department 

of Health Services 
Bureau of Drinking Water 
225 Rabro Drive 
Hauppage, New York 11788 
( 576) 348-2895 

Site file 

Significant habitats 

General/regional information 

Information regarding 
ground-water investigations 
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4. SITE ASSESSMENT - QUIOGUE LANDFILL 

4.1 SITE HISTORY 

The Quiogue Landfill is an inactive municipal landfill located along South 

County Road in the Town of Southampton in Suffolk County, New York. The Town 

of Southampton owns the 12-acre site, which they operated as a landfill from 

1968 until 1978. The site originated as a sand mine pit and has no liner. The 

site was capped with 4 ft of loam when it was closed. There are no records or 

documentation of the type or amount of wastes that were received at the 

landfill, although household garbage and septage wastes are reportedly buried 

there (Appendixes 1.1-1, 1.1-2, and 1.1-2aJ. There are rumors and allegations 

\that industrial.wastes, waste oils and chemicals, pesticide wastes, and/or old 

transformers were buried at the site (Appendixes 1,1-2 through 1,1-4), however, 

\hese rumors and allegations are unsubstantiated, 

jet fuel and oil storage tank farm, part of the Suffolk County Airport, is 

\ ated approximately 500 ft north (evidently upgradient) of the landfill 

...l \,gure 1-1, and EA Site Inspection). The tank farm was the site of an 
-1 I 
L!!) 000-gal JP-4 fuel spill in 1966, and a 10,000-gal spill of JP-4 (jet fuel) 

974 (Appendix 1.1-5). As a result of those fuel spills, the ground water 

e area was contaminated (Appendix 1,1-1, 1.1-2, and 1.1-5). The New York 

Department of Transportation (NYSDOT), Suffolk County Department of 

h Services (SCDHS), Suffolk County Water Authority (SCWA), and New York 

Q 

Q ard have installed numerous monitoring wells (generally to the first 

encountered) at varying times and have performed sampling and analysis 
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4. SITE ASSESSMENT - QDIOGDE LANDFILL 

4.1 SITE HISTORY 

The Quiogue Landfill is an inactive municipal landfill located along South 

County Road in the Town of Southampton in Suffolk County, New York. The Town 

of Southampton owns the 12-acre site, which they operated as a landfill from 

1968 until 1978. The site originated as a sand mine pit and has no liner. The 

site was capped with 4 ft of loam when it was closed. There are no records or 

documentation of the type or amount of wastes that were received at the 

landfill, although household garbage and septage wastes are reportedly buried 

there (Appendixes 1.1-1 and 1.1-2). There are rumors and allegations that 

industrial wastes, waste oils and chemicals, pesticide wastes, and/or old 

transformers were buried at the site (Appendixes 1.1-2 through 1.1-4), however, 

these rumors and allegations are unsubstantiated. 

A jet fuel and oil storage tank farm, part of the Suffolk County Airport, is 

located approximately 500 ft north (evidently upgradient) of the landfill 

(Figure 1-1, and EA Site Inspection). The tank farm was the site of an 

80,000-gal JP-4 fuel spill in 1966, and a 10,000-gal spill of JP-4 (jet fuel) 

in 1974 (Appendix 1.1-5). As a result of those fuel spills, the ground water 

in the area was contaminated (Appendix 1.1-1, 1.1-2, and 1.1-5). The New York 

State Department of Transportation (NYSDOT), Suffolk County Department of 

Health Services (SCDHS), Suffolk County Water Authority (SCWA), and New York 

Air Guard have installed numerous monitoring wells (generally to the first 

water encountered) at varying times and have performed sampling and analysis 
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generally for JP-4 jet fuel and its constituents to evaluate the area south 

(downgradient) of the Suffolk County Airport tank storage area. The im,est­

igations do not establish that hazardous materials are migrating from the 

landfill. 

SCDHS conducted another investigation of private residential wells located 

immediately south and downgradient of the landfill in 1982. Tapwater from more 

than 30 homes in the vicinity was analyzed for water quality parameters 

including conductivity, pH, metals and volatile organics. SCDHS's position 

regarding the analytical data obtained is that it did not specifically 

implicate the Quiogue Landfill (Appendix 1.1-6). In addition, SCDRS reports 

that their well field on nearby Meeting House Road (0.3 mi southeast of the 

landfill) is currently in compliance with all applicable drinking water 

standards (Appendix 1.1-7). 

4.2 SITE TOPOGRAPHY 

The Quiogue Landfill is located centrally on Long Island in Suffolk County at 

an elevation of approximately 40 ft above mean sea level (Appendix 1.2-1). 

Regional slope is 1-2 percent to the south, east, and west. Site slope is 

generally less than 1 percent toward the center from all sides. The site is 

bordered on the north by the Long Island Railroad and the Suffolk County 

Airport. Beyond the railroad is a large tank farm on Suffolk County Airport 

property where jet fuels and oils are stored. To the east is a densely wooded 

area, to the south is an automobile junkyard, and to the west is an active sand 

and gravel mining operation. The Quiogue Wildlife Refuge is located approxi­

mately 1 mi east of the site. Nearest surface water is the Aspatuck Creek, 



located 0.3 mi west of the aite. The nearest residence is 0.l mi west of the 

site along Peter's Lane. The nearest commercial establishment is the junkyard 

which borders the site to the aouth. The nearest private well is 0.2 mi 

sautheast of the site on South Country Road (Appendix 1.2-1). 

4.3 SITE HYDROGEOLOGY 

The site is directly underlain by Pleistocene Age glacial deposits. This 

deposit is then in turn underlain by Cretaceous Age Magothy Formation, the Clay 

Member and Lloyd Sand Member of the Raritan Formation, and finally by 

Precambrian Age gneiss and schist bedrock (Appendixes 1.3-1 and 1.3-2). The 

ground surface elevation at the site averages approximately 20 ft above MSL. 

The Pleistocene deposits are estimated to be 100 ft in thickness (Appendix 

1.1-5) and largely comprised of sand and gravel. Based upon Appendix l.3-2a, 

the site may be underlain by the Gardiners Clay, however depth to and thickness 

of are unkown. 

Water pumped from aquifers underlying Suffolk County is the sole source of 

water for public supply, agriculture, and industry (Appendix 1.3-3). The 

glacial and Magothy aquifers act as a single hydrologic unit (Appendix 1.3-3). 

Apparently, only the glacial aquifer portion has been developed for water 

supply within 3 mi of the site, however, both the glacial and Magothy aquifers 

are designated as the aquifer of concern. 

Recharge to the upper glacial aquifer is derived entirely from precipitation. 

The average annual precipitation in the area is 45 in. of which approximately 

22 in. is estimated to infiltrate to the water table (Appendix 1.3-4). The 

remainder of the precipitation is returned to the atmosphere by evaporation and 

,~ 



transpiration. except for a 11mall amount of runoff to stream. Recharge to the 

Magothy aquifer is derived entirely from the downward movement of water from 

the overlying glacial aquifer. 

Site specific permeability data are not available. However. infiltration tests 

performed in the upper Pleistocene glacial deposits in the vicinity of the 

Brookhaven National Laboratory (Warren et al. 1968) indicate that water may 

move from the land surface to the water table at rates of up to 30 ft/day 

(Appendix 1.3-4). Warren et al. (1968) also reports an average porosity value 

of 0.33 and vertical permeabilities ranging from 75-350 gpd/ft2 for the 

saturated portion of the upper Pleistocene glacial deposits (upper glacial 

aquifer). 

Based upon Figures 3 and 5 of Appendix 1.1-5 and the March 1985 ground-water 

table contour map (SCDBS). the depth to ground water is estimated to be 

approximately 30-35 ft below ground surface, and the regional ground-water 

natural (unaffected by pmnping) flow direction appears to be toward the 

southeast. Within 3 mi of the site, the aquifer of concern has been reportedly 

developed by two Suffolk County Water Authority well field.s and nmnerous 

private wells. Appendix 1.3-5 provides a list of the municipal wells located 

within 3 mi of the site. The developed area within 3 mi of the site is served 

by the Suffolk County Water Authority and numerous private wells. 
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4.4 SITE CORTAMIRATION 

Waste Types and Quantities 

No records exist of the types or amounts of material deposited at the Quiogue 

Landfill. The site accepted municipal trash and cesspool waste from 1968 

through 1978 (Appendix 1.1-1). Allegations have been made that drums con­

taining DDT and transformers containing PCBs were buried at the site, however, 

these allegations are unsubstantiated (Appendixes 1,1-2, 1.1-3, and 1.1-4), 

Tbe ground water in the vicinity is known to be contaminated with jet fuel from 

spills at the Suffolk County Airport tank farm (Appendixes 1.1-5 and 1.5-6). 

Ground Water 

i 

Although numerous monitoring wells have been installed into the first water 

encountered in the area south of the Suffolk County Airport fuel tank storage 

area (including the Quiogue Landfill area), generally the methods of well in­

stallation and sampling are undocumented (Appendix 1.1-5). Also, these studies 

were designed to investigate ground-water contamination by JP-4 jet fuel and 

its constituents from the airport tank storage area, not potential contaminants ~ 

from the Quiogue Landfill. However, there is a RYSDOT monitoring well (No. 17) ~~~\J' 

located at the upgradient edge of the landfill site and one (No. 19) located at ~ 

the downgradient edge of the site. Both of these wells were sampled during ':,},1 

March 1982. Chlorobenzene was the only quantified volatile organic compound 

~ detected in the sample from downgradient well No. 19 (16 ppb). Although 

chlorobenzene was not detected in the sample from upgradient well No. 17 (<10 

ppb), the detected downgradient concentration of 16 ppb is less than three 



times the upgradient detection limit of 10 ppb and thus is not considered by 

HRS to be a significant increase above ambient conditions and cannot be used to 

confirm a release to ground water from the Quiogue Landfill. 

Surface Hater 

No data available. 

No data available. 

Ail: 

During EA's site inspection on 22 January 1986, total volatiles were measured 

using a photoionization detector (BNU). No readings above background were 

recorded except a head-space reading of 2 ppm above background above an 

unsecured monitoring well located along the south-central site boundary, 

No other air quality data are available (Chapter 3). 
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QDlOGDE LANDFILL 

TOWN OF SOUTHAMPTON, SUFFOLK COUNTY 

The Quiogue landfill is an inactive landfill located along South Country Road 

in the Town of Southampton, in Suffolk County. The landfill is owned by the 

Town of Southampton. The Town operated the 12-acre site as a municipal 

landfill from 1968 until 1978. During the 10 years of operation, cesspool 

wastes and household trash were deposited at this site. The landfill is 

unlined. A 4-ft thick cap of loam was applied after the site was closed. No 

records were kept of the quantities of waste. Allegations have been made that 

drums of DDT and electrical components containing PCBs were buried st this 

site, however, the allegations are unsubstantiated. 

Jet fuel spills totaling 90,000 gal have occurred at a tank farm on Suffolk 

County Airport property, 500 ft north of the landfill. Extensive ground-water 

investigations directed at the Suffolk County Airport and immediate vicinity, 

including the Quiogue landfill, have documented contamination from jet fuel 

spills at the airport but have not established that hazardous materials are 

migrating from the Quiogue landfill. 

EA has researched all pertinent agency files, interviewed the site owner's 

representative, conducted a site inspection, and has found no documented 

hazardous waste or contamination at this site. 

j 
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Site Coordinates: 

Latitude: 40° 47' 47" 
Longitude: 72° 37' 52" QUIOGUE LANDFILL 

.. 7 
-..- \ 

v?
·' 

EASTPORT & QUOGUE QUADS. 

Scale 1:24,000 



Quiogue Landfill
Facility name:_.....::,__..:.:::=..::_:=====---------------------
Localion: Town of Southampton, Suffolk County 

IIEPARegion: __________________________ 

Parson(s)inc:hargeo!lhelacillly: Highway Department, Town pf Soutbaroptoi, 

20 Jackson Avenue 

Hampton Bays, New York 11946 

Name 01 Reviewer: EA Science and Techno) ogy Date: _7_A_,p~r_1.~·lc_cl~9~8~6~-
General description of lhe facility: 
(For exampLa: landfill, surface impoundrnent. piJe. container: types of hazardous substances: location of the 
faciUty; contamination route of major concern; typeS of infonnation needed tor rating: agency actton. etc.) 

The site is an inactive municipa] landfill It is approximately 12 

acres in size. It receive~ household waste ·and cesspool s1 ndge from 

1968 through 1978. After 1978 the site was capped with 4 ft of 

sandy loam. The site has no liner. Allegations have been made that 

pesticide and PCB wastes have been buried at the site, bowe,rer the 

allegations are unsubstantiated. EA has researched all pertinent 

agencv files, interviewed the site owner'? representative, conducted. 

Scores: 5M C 

5i=E = 

Soc= 

FIGURE 1 
HRS COVER SHEET 

a site inspection, and has found no documented hazardous waste or 
contamination at this site. Therefore, it is not appropriate to provide 
a Hazard Ranking Score (or documentation) for this site. In order to 
prepare a final HRS score for this site, analytical data regarding the quality 

of the ground water and sediment will be necessary, thus requiring 
performance of a Phase II investigation. 



DOCUIIUT&nO!i lll!CORDS 
FOR 

BAZAD UBIS SYSTEII 

INSTRQCTIONS: The purpose of these records is to provide a convenient way to 
prepare an auditable record of the data and documentation used to apply the 
Hazard Ranking System to a given facility. As briefly as possible, summarize 
the information you used to assign the score for each factor (e.g., ,''Waste 
quantity 4,230 drums plus 800 cubic yards of sludges"). The source ofc 

information should be provided for each entry and should be a bibliographic­
type reference that will make the document used for a given data point easier 
to find. Include the location of the document and consider appending a copy of 
the relevant page(s) for ease in review. 

FACILITY NAME, Ouiogue Landfill 

LOCATION: Town of Southampton, Suffolk County 

DATE SCORED: .s.8'-t!Aai!oJi.rA.i.i..1~l!a..;9ZJ8l.161..-________________________ 

PERSON SCORING: EA Science and TechnoJogy 

PRIMARY SOORCES(S) OF INFORMATION (e.g., EPA region, state, FIT, etc.) 

Suffolk County Department of Health Services 
TDWn of Southampton Highway Department 

FACTORS NOT SCORED OOE TO INSUFFICIENT INFORMATION: 

COMMENTS OR QUALIFICATIONS: 

EA has researched all pertinent agency files, interviewed the site owner's 
representative, conducted a site inspection, and has found no documented 
hazardous waste or contamination at this site. Therefore, it is not 
appropriate to provide a Hazard Ranking Score (or documentation) for this 
site. 

1 
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Quiogue Landfill 

.&EPA Potential Hazardous Waste Site 

Preliminary Assessment 
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LIDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
01 STATEI02 SITE NUMBERPRELIMINARY ASSESSMENT NY D980762462&EPA PART 1• SITE INFORMATION AND ASSESSMENT 

II. SITE NAME AND LOCATION 
01 SITENAMEtL._,_air,,n,on.r,10,~-cl-J 

Ouio~•e Landfill 
03CtTY 

Ouio°"'~e 
09 COORDlNATES LATITUDE LONGIT\JDE 

.4!1£ 1i.9..!. 1cL!'..... I ::J..x!._ 3.1.!.. -52. .!!._ 
1001RECTIONSTOSITEr~"°"'--pubtlcll.rJ 

Montauk Highway to South Country Road. 
scrap yard. 

Ill. RESPONSIBLE PARTIES 
01 OWNERr,~ 

Town of Southampton 
03ClTY 

Southampton 
07 OPERATOR ~.t1oo-..aa:1t.,_1,omoW1terJ J..0Wll OJ. .:,QU._uampLOil 

Department of Highways 
O9CITY 

Hampton Bays 

13 TYPE OF OWNERSHIP,~-J 

0 A.. PRIVATE □ 8. FEDERAL.: 
□ F.OTHER, ,_.,, 

140WNERIOPERATORNOTIFlCATIONONFlLE~•-Cldr1 
, ,0 A. RCRA3001 DATE RECEJVED: 0 

WOHTl-1 DAY YEAR 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 

(A~i,q,,_..J 

-
02 STREET, ROUTE NO., ORSPECIACLOCATION lDENTIFIER 

" rnnn•- -- n--~ 

04STATE 05ZtPCODE OS COUNTY 06COHG1°7COua,CODE 

11 n~» 11,. """ '"' 

Left turn onto a dirt road east of a 

02 STREET tai.-u.~.__,,_., 

Hampton Road 
04 STATE OS ZIP CODE 06 TELEPHONE NUMBER 

NY 11968 5161728-3600 
OB STREET t~n.~. ,._r,atJ 

20 Jackson Avenue 
l0STATE 11 ZIPCOOE 12 TEL..EPHONE NUMBER 

NY 11946 t516, 728-3600 

DC.STATE OD.COUNTY XJ E. MUNICIPAL 

□ G.UNKNOWN 

,B. UNCONTROLLED WASTE SITE fCERCl.A IOl ~, DATE RECErvED: □ C.NONE' 
MONTH DAY YEAR 

01 ON SITE tNSPECTION 

JO YES OAlE 
ONO 

1 i.22, 86 
MOPflH DAY YEAFI 

8Yfa-t;1rl/lr,,.1a.,:,1,J 

0 A.EPA 0 B. EPA CONTRACTOR 
0 E. LOCAL HEALTH OFFICIAL 0 F.OTHER: 

0 C.STAlE IX 0. OTHER CON"!RACTOR_, 
CONTRACTOR NAMEIS)c EA S~ieoce and I~chnology 

02SrTESTATUSt~-, 03 YEARS OF OPERATION 

□ A.ACTIVE }tJ 8. INACTIVE 0 C.UNKNOWN ]968 I ]918 0 UNKNOWN 
8EG1NN!NG YEAR ENDING YEAA 

04 DESCRlPTION Of SUBSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED 

Municipal refuse and septage. Alleged barrels of DDT and old transformers containing 
PCBs. Rumored that industrial wastes and waste oils from a nearby former Air Force 
base, were deposited in the landfill. 

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVlRONMENT ANO!OR POPULATION 

Potential ground-water contamination. 

V. PRIORITY ASSESSMENT 

01 PRIOFUTYFORZNSPECTION{Chflck_.,,.a,.....,•dlKhO'.~r•htrZ•WNl•~__,hd.,·0.1crswc,,,o/Hu..-~,.,,a~ 

0 A.HIGH 0 8.MEOIUM DC.LOW □ D.NONE 
~fWOlll94ptf/fff/JllfJ ~onr,,,....,_.~, flfotl#flt9•aetu,~. ~-~~lomrJ 

VI. INFORMATION AVAILABLE FROM 
01 CONTACT 02 OF {Ap•ncr·o,9-,•r-J 03 TELEPHONE NUMBER 

. " < ·" T.; . - EA Science and TechnolO'" 914 1692-6706 
04 PERSON RESPONSISLE FOR ASSESSMENT 05 AGENCY 06 ORGANIZATION 07 TELEPHONE NUMBER 08 DATE 

3 g6 186
Larry Wilson EA 19141692-6706 MONTH DAY YEAR 

EPA FORM 2070·12 (7·81) 
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L IDENTIFICATION POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT ·m·'"I'1i3~~,z62&EPA PART 2 • WASTE INFORMATION 

.
II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS 

02WASTEOUANTITY ATSITE 03 WASTE CHARACTERISTICS 1C11.c•a111Yr~/ 01 PHYSICAL.STATES IC-.•_,_,,, 
,.,_.. oJ ...... ~... 

-,i,., -p.-nf/ :::: A. T0XJC =E.SOLUBlE C 1.HIGHLYVOL.ATILE 
ii-A.SOLID C E.SUJRRY =8. COR~SNE :l F.INFECTlOUS 0 J. EXPLOSIVE 
G B. POWDER. FINES C F_LJQUID TONS 

C; C. RADIOACTIVE C G. FLAMMABlE D K. REACTIVE
IJ(C.SLUOGE CG.GAS C D. PERSlSTENT 0 H. IGNITABLE JE L INCOMPATISL.ECUBlCYARDS I1'ak.i0:wt1- M. NOT APPLICABLE 
0 0.OTHEA 

NO.OF DRUMS 

Ill. WASTE TYPE 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNfT OF MEASuRE 03COMMENTS 

SLU SLUDGE -"n - - I -•--.a.-
OLW OILY WASTE Unknown Alle«ed PCBs 
SOL SOLVENTS 

PSD PESTiaDES Unknown Alleged DDT 
occ OTHER ORGANIC CHEMICALS 

ICC lNORGANIC CHEMICALS 

ACO ACIDS 

BAS BASES 

MES HEAVY M::.IALS 

IV. HAZARDOUS SUBSTANCES rs.. Appe,,a,• ,.,,_,,,.,ou_,,. u.c CAS N.mber11 
06 MEASURE OF 

01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE,'DISPOSAl. METHOD 05 CONCENTRATION CONCENTRATION 

.. . 

V. FEEDSTOCKS (S..~torCA.SNumbetl} 

CATEGORY 01 FEEDSTOCK NAME 02 CA$ NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 

FOS Not: applicable FOS 

FOS FDS 

FOS FOS 

FOS FOS 

VI. SOURCES OF INFORMATION ,ca.~c,.,•-=•1. •.g.. ■a1• ,..,. ,em,o1• ......,__ ,.PMJ. I 

EA sit:e inspection, 22 January 1986. 
Thomas Lavalle, Town of Southampt:on Highway Depart:ment, personal communication, 

22 January 1986. 
Suffolk Count:y Department of Healt:h Services files. 

EPA.FORM207D·l2 (7-81) 
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&EPA Potential Hazardous Waste Site 

Site Inspection Report 
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L IDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
01 STATE 02Sl'1E-SITE INSPECTION REPORT ' NY D980762462&EPA PART 1 • SITE LOCATION AND INSPECTION INFORMATION 

IL Sin NAME AND LOCATION 
01SITENAMEr~--•---o1-., 02 SmEET, flOU'TE NO.• 0A ~ LOCATION tDENTIFIER 

Quiogue Landfill South Country Road 
03QTY OOCOUNTY06 STATE I05 'ZJPCOOE f07m• •108 CONGIXlCE DIST
Southampton NY 11968 Suffolk 

00 C00RCINATES 10TYPEOF .~-,
□ A. PRIVATE □ B. FEDERAL- □ C. STATE □ D. COUNTY JI! E. MUNICIPAL40° '4~9 " 1120~2. ." □ F.OTHER □ G.UNKNOWN 

m. INSPECTION INFORMATION 
01 DATE OF iNSPECl10N 02SllcSTATUS 03 YEARS Of 0PERA110M 

1122, 86 □ ACTI\IE 1268 I 1978 _UNKNOWN 
□ INACTIVEIIONTH OAY 't'EN1 BEGINNING YEAR ENDING YEAR 

04 AGENCY PERFOFIMNGNSPECTION ~-Ntc,p,r/ 

□ A.EPA □ B. EPA CONTRACTOR □ C. MUNICll'AL □ D. MUNICFAL CONlRACTOR 
,-....o111rm1EA Sc1.'rn/5~Jand□ E. STATE !ii F. STATE CONTRACTOR ,,.,,,.o1.,,,, TecID-G.o~ ,_,,,, 

05 CHEF INSPECTOR oemu 07 ORGANIZATION 08 TB.EPHONE NO. 

9141692-6706A. Lapins Geologist EA 
09 OTHER INSPECTORS 10TITL£ 1 1 ORGANIZATION 12TELEPHONENO. 

.L. Wilson Environmental Scientist EA 914)692-6706 

( J 

( J 

I J 

I ) 

13 STE REPRESENTATIVES NTEMEWEO 15ADDRE.SS 16 TELEPHONE NOlf~way
Mr. Thomas Lovalle 616)728-3600Sunervisor Town of Southamoton 

20 Jackson Avenue I J 

Hampton Bays, NY 11946 I J 

I J 

( J 

I J 

17 ACCESSGAWEDBY 1aTIME OF INSPECTION 1Cl WEATHER CONDITIONS ,,_,_, 
%l PERMISSION 1400 Clear, 15° C, no snow cover 
□ WARRANT 

IV. INFORMATION AVAILABLE FROM 
01 CONTACT 02 OF l'.,IIOIIIC),'0 .......... 1 03 TELEPHONE NO. 

R. Ligotino EA Science and Technology 914 1692-6706 
Ool ~ RESP0NSl&.E F0A SITE IN.SPECTION FORM D!iA/JE.HCY 06 OAGANIZATlON 07TEl.£PHONENO. OeOATE 

04 108186L. Wilson EA (914) 692-6706 MC)N'T),I UAV ~ 

EPA FORM 2070-13 {7-81J 
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LIDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
01 Sl'ATE.102 SITE NLIMl!IERSITE INSPECTION REPORT 
~,v n01u17i;?1,,:;?&EPA- PART 2 • WASTE INFORMATION 

IL WASTE STATES, QUANTITIES, AND CHARACTERISTICS 
01 PHYSCAl.STATES 1C11K:D-•-1AP1J1 02 WASTE 0UNmTY AT SITE 03 WASTE ~TICS tCINd'•,__,,,..._..o1_.._............. 

DA. toXJIC C E. SOI...UBLE C I. HIGHLY YOLATlLEIXA..SOUD ::LSI.URRY .Je.~ OF.WEC110US OJ.EXPLOSM0 I!. POWDER, FINES ::: F.l,DJID TONS 0 C. RAEIOACTTVE 0 G. FL,WMABL.E 0 l'l.REACTNEOC.SWDGE CG. GAS 
a-;vAROS unknol!rn OD.PERSISTENT OH.KHTABu: □ L WCOWPATIBLE- BM. NOT APPUCAB1..E0 D.01MER 

NO. rs 0RUIIS 

DL WASTE TYPE Household garbage and cesspool wastes documented 
CATEGORY s.esTANCE NAME Ol GROSS AMOUNT 02 ·uNrr OF MEASuRE 03COMMENTS 

SLU SLUDGE 

OlW OILYWA.STE 

SOL SOLVENTS 

PSO PESTICIDES 

OCC· OTHER ORGANIC CHEMICALS 

IOC N0AGANIC CHEMICALS 

ACO ACIDS 

BAS BASES 

MES HEAVY IIETAL.5 

IV.HAZARDOUSSUBSTANCES,s..~1or~,,__,..c•_,CAS,.._., unknown 
06 MEASURE OF01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE.'01SPOSA1. METHOD 05 CONCENTRATION CONCENTRATiON 

V. FEEDSTOCKSrs..A«-1orClS~; Not applicable 
CATEGORY 01 FEEDSTOCK NAME IJ2CASkUMe-~ CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 

FDS FOS 

FDS FOS 

FOS FOS 

FOS FOS 

VLSOURCESOFINFORIIATION ra,~--•·"··-'•n.a ~....,._ _, 

Appendixes 1.1-1,- 1.1-2, l.l-3, and l.l-4. 

EPA FORM 2070·1317-81) 



L IDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
o, STATE.I 02 SITE N..N!!IERSITE INSPECTION REPORT NY D980762462&EPA PART 3 • DESCRIPTION OF HAZARDOUS CONDmONS AND INCIDENTS 

L HAZARDOUS COICIIT10NS AND INCIDENTS 
01 0 A. GROUNDWATER CONTAMl<ATION 
03 POPIJLATlONPOTBflW.LYAFl'ECTEO: 

01 0 B. SURFACE WATER CONTAMINATION 
03 POPULATION POTENT1ALLY AFFECTED: 

01 □ C. CONTAMINATX>N OF AIR 
03 POPULATION POTENTIAL.LY AFFECTED: 

01 D D. FIREIEXPLOSVE COND1110NS 
03 POPULATION POTENTlAl..1. Y AFFECTED: 

------· -- - -

01 0 E. DCAECT CONTACT 
03 POPVLATlONPOTENTIALLY AFFECTED: 

01 0 F. CONTAMINATION OF SOIL 
03 AREA POTENTIALLY AFFECTED: ,..,.., 

01 Q G. DRINKING WATER CONTAMINATION 
03 POPIJLATlON POTBflW.LY AFFECTED: 

01 □ H. WORKER EXPOSURE/1NJUAY 
03 WORKERS POTENTW..L Y AFFECTED: 

01 0 I. POPULATION EXPOSURE:lNJUftY 
03 POPULATION POTEHTlAU. Y AFFECTED: 

None known 
02 0 0BSERVEO (DATE: 0 POTENtw. OAUEGEO 
00 NARRATIVE DESCRIPTION ' 

02 0 0BSERVEO (DATE: □ POTENtw. OAUEGEO 
04 NARRATIVE DESCRIPTION ' 

02 0 OBSERVEO(DATE: ' 0 POTENTlAL □ AU.EGEi) 
00 NARRATIVE DESCRIPTION 

02 0 OBSERVED (DATE: J 0 POTENTIAL 0 A1..LEGEp 
00 NARRATIVE DESCRIPTION 

. =..__- --- --- -

02 0 0BSERVEO (DATE: 0 POTENTIAL C ALLEGED 
00 NARRATIVE DESCRIPTION ' 

02 0 08SERVEO (DA TE: C POTENTIAL i:J All.EGEO 
04 NARRATIVE DESCRIPTION ' 

02 D OBSERVED (DATE: 0 POTENTIAL D ALLEGED 
04 NARRATIVE OESCRiPTlON ' 

02 0 OBSERvED !DATE: ) u POTENTIAL □ ALLEGED 
00 NARRATIVE DESCRIPTION 

02 □ 0BSERVEO(DATE: ) □ POTENTIAL □ ALLEGED 
00 NARRATIVE DESCRIPTION 

EPAFOAII 2070-13(7-111) 
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L IDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
01 STATE,02 STE ~SITE INSPECTION REPORT&EPA NY D980762462PART 3 • DESCRIPTION OF HAZARDOUS CONDmONS AND INCIDENTS 

L HAZARD0Us CONOITIONS AND INCID£NTS .....,._ 

01 D J. DAMAGE TO Fl.ORA 
04 NARRATIVE DE91 RF10N 

01 0 K. DAMAGE TO FAUNA 
04 NARRATIVE OES1:PF110N •~-11o1.--: 

01 0 L CONTAMWATION OF FOOD CHAIN 
04 NARRATIVE OESCRIPTlON 

01 0 M. UNSTABLE CONTAINMENT OF WASTES 
~Az.fto/7•~---.&.-,g-• 

03 POPULATION POTENTlALL Y AFFECTED· 

01 0 N. OAMAGETOOFFSITEPROPERTY 
04 NARRATIVE DESCRIPTION 

01 8 O. CONTAMINATION OF SEWERS. STORM ORAJNS. WWTPs 
04 NARRATIVE DESCRIPTION 

01 ::;: P. I1..1.EGAL/UNAUTHOAIZED DUMPING 
04 NARRATIVE OESCRIFTK)N 

02 C Cl8SERVED (DATE. 

02 C 08SEl!VEO (DATE, 

02 C 0BSERVED (DATE. 

02 C OBSERVED (DATE. 

04 NARRATIVE OESCAIFTION 

02 C OBSERVED (DA TE. 

02 C OBSERVED IDATE. 

02 =OBSERVED (DATE. 

I D POTENTIAi. D AU.EGEO 

I D P0TENl1AL D AU.EGEO 

I D P0TENl1AL D AU.EGEO 

I 0 POTENTIAL C AU.EGEO 

- .. -··-

I D POTENTlAL 0 AU.EGEO 

I C POTENTIAL D AU.EGEO 

I C POTENTIAL =AU.EGEO 

05 DESCRlFTlON OF ANY OTHER KNOWN. POTENTlAL. OR ALLEGED HAZARDS 

IR. TOTAL POPULATICN POTENTIALLY AFFECTED, 

IV. COMMENTS 

No documented hazardous waste at the site. Unsubstantiated allegations of DDT and 
PCB buried at site. 

V. SOURCES OF INFORMATION,c,,._._5 • P-- _.,,.., -~ ,apof!5, 
, 

EA Site Inspection, 22 January 1986. 
Appendixes 1.1-1 through 1.1-4. 
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L l>ENTll'ICA TIONPOTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION '1 STATE,02~~•NY D9 07 462&EPA 

l"ART C• PERMIT AND DESCRIPTIVE INFORMATION 

II. PERMIT INFORIIATION 
01 TYPE OF PERMIT ISSUED 02 PERlaT M.NBER 03 DA.le ISSUED 04 EXPSIAT10N DATE 05COloMElmi

tOIKI'.......,,,, 

CA. NPDES 

□ B. UIC 

CC. AIR 

□ D. IICRA 

□ E. IICRA INTElml STATUS 

C F. SPCC PLAN 

CG. STATE,,Spady, 

□ H. LOCAL_, 

□ I. OTHER,_ 

ll!J. NONE 

IIL SITE DESCRIPTION 
01 STORAGE,1XSPOSAL. rc:z,,.ca: .. ,,,.,SIPl1J 02AWOUNT 03 UNIT OF MEASURE 04 TREATMEff!CCMc:.t•Nr-,/ 050THEA 

□ A.SURFACEIMPOUNDMENT □ A. INCENERATION 
□ A. BUii.DiNGS ON SITE 0 B. PILES 0 B. UNDERGROUND INJECTION 

□ C. DRUMS. ABOVE GROUND 0 C. CHEMICAL/PHYSICAL 
□ D. TNIK, ABOVE GROUND □ D. B!Cll.OGICAL 
0 E. TANK. BEl..OWGROUND 06 AREA OF SITE□ E. WASTE OIL PROCESSING

unknown -Iii F. I.ANOFILI.- - □ F. SOLVENT RECOVERY _, 12□ G. LANDFARM 0 G. OTHER RECYCUNGlRECOVERY ......, 
D H. OPEN DUMP CH.OTHER ,_,,,
DI.OTHER 

07COUMEN7S 

.. '_IV. CONTAINMENT erl h.., za.... dous wastes 
01 CONTAWWENT OF WASTEStCMa-1 

0 A. ADeOUATE. SECURE D B.MOOERATE □ C. IN1'DEOUATE, POOR 0 D. INSECURE, UNSOUND. DANGEROUS 

02 DESCRIPTION OF DAI.MS. DaaNG. LINERS, BARRIERS. ETC. 

Trash and cesspool wastes were accepted. Cesspool waste were dmnped in a leaching 
pond. Trash was buried daily. No liner. Cap of 4 ft of sandy loam. 

V. ACCESSIBILITY 

01 WASTE EASILY ACCESSIB~: ONO□ YES 
02COMMENTS 

Site has no security, but all materials are buried. 

VL SOURCES OF INFORMATION 1cu10KA:,_,.__•·'1·-•,..,_.__,..~_ rwoo,n,1 

Appendix 1,1-1 
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L IIENTFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
01 6TATEl°2 STE NUMBEIIISITE INSPECTION REPORT NY D980762462&EPA PART 5 • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

ILDRINKINGWATERSlffl.Y 
.....,__

Ot TYPE C/F- DRNCNG SUPPL"I' 02STAT\JS 0,3 CISTAJCE TO SITE 

51.A'ACE WELL ENDANGERED AFFECTED M0NJTOREO 
COMMUNfl"Y A. □ B. □ A. □ B. □ C.l151 A. Q,J !mil 
NON-COMMUNITY c. □ D.D D.CJ E.D F.CJ B. 0,l Im~ 

UL GROIINDWATER 
01 GFIOUNDWATER USE ~YIQICTY,or.ct_, 

(a.A. ONL.Y SOURCE FOR~ □ B.CAH(Nl 0 C. cc::>MMERCW... NDUSTRIAL. IVll:iAllON □ D. NOT USED, UMJSEABl.E 
(Cllill9r-...-.C.J cu-no-- •...OO.I corr K!iAL. ~fMI~--...,.._, IRRIGATION 

n 1
02 POPUUTION SERVED BT GR0lN) WATER 1/:!, 239 03 DISTANCE TO NEAREST DRINKING WATet WEll (mi) 

0. DEPlH TO GROUNOWATER 05 DCRECTIC)N OF GROUNDWATER FtOW oe DEPTH TO AOi.FER OT POTENTIAI. Y'e.D 08 SOU. SOURCE AQUIFER 
OFCONCa!N OF AQUIF£FI 

illCYES CJ NO32 1ft) SSE 32 lftl u:nknQHIJ loodl 

09 DESCRIPTION OFWEllS~..__,..o.cwn. ena-,.....m~#WJ~/ 

There are 3 Suffolk County Water Authority well fields within 3 miles of the site. 
They penetrate the Upper Glacial aquifer at depths ranging from 70 to 161 ft. They 
serve the Westhampton Beach water district. There arerRlfo several Piiy~;e_;-~~~-rL:::.n.-.o~· ,..,..,. ,.. -"'- - ..., • • • • • ,_L ,,.__ .,, - _.: 

. 
1 O RECHAR""'.,E AREA 11 DISCHARGE AREA 

illCYES COMMENTS CJ YES COMMENTS 

.J NO ONO 

JV.SURFACE WATER 

01 SURFACE WATER USEl'Clwo'-; 

!JC A. RESERVOIR, RECREATION 0 B. RRtGATION. ECONOMICALLY C: C. COMMERCIAL. INDUSTRIAL 0 D. NOT CUARENTLY USED 
DRINKING WATER SOURCE IMPORTANT RESOURCES 

02AffECTED/POTENTIAU.Y~OBOOIES0FWATER 

NAME: AFFECTE> DISTANCE TO SITE 

,A-" 1, 0 0'3 (mi). 
D (mi) 

C (mil 

V. DEMOGRAPHIC AND PROPERTY JNFORMA TION 
02 CNSTANCE TO NEN£S'i POPUU.l'DII01 TOTALPOPUL>.TIONwm.. 

ONE (1) MILE OF SITE lWO 12) MIL.ES OF SITE THREE (3) MILES OF SITE 

(m,)A. 1,282 B. ~] 33 C. 6,767 (1 1 

NO.OFPERSCNS NO OFPfi:.so,..s"'"""""' 
03 NUMBER Of B\JUltNGS wm-.:,,; TWO (21 MIL.ES OF SITE 04 DISTANCE TO NEAREST OFF·SITI; BU~ 

..., 
OSPOPUU.TlONWlllilN~OFSITEt~,.,_~o1,..r,r,•o/POOWflDtllRCl'l,,~o,u. •.g.. NrW.~-~9">'IJOt)IRl9'!--1 

The site is surrounded on 3 sides by commercial properties and on one si:de by a 
· forested lot. The nearest residences are 0,1 mi west'. The_ village of Quiogue is 
less than 0.5 mi to the south. 

EPA FORM 2070-1.,-17·81) 
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POTENTIAL HAZARDOUS WASTE SITE LDENTIFICATION 
SITE INSPECTION REPORT 01 STATEloafcl:~&EPA NY D 0876 462PART 5 • WATEA, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

YI. ENVIRONMENTAl IIIIFORMATION 
01 PERMEABlUTr OF UNSATURATED ZONE fCl!rad'-; 

0 A. lo◄ - 1o-a cm/UC o e. 10-• - ,o-e CffllNC □ C. 10-• - 10-3 Cffl/NC txO.GREATERTHAN 10-icrn1uc 

02 PERMEABIUTY OF BEDAOCKICltK•-1 unknown 
□ A. IMPERMEABLE 0 B. RELATIVEI.Y IMPERMEABLE 0 C. REl.ATIVELY PERMEABLE DD.VERYPERMEAIII£ 

l!Z,aaui.t 10-8 ,:,wNC) no-• - ,o-•i;a--.c: flfl-1- ,o-•~ ~-..,o-l_.-.. 

03 DEPTH TO BEDROCK o, DEPTH OF CONTAMNATB> SOil.ZONE OSSOIL"" 

;;,1,000 unknown 4.8
lftl -· 

06 NET PREClPfTATlON 07 ONE YEAR 24 HOUR RANFAU. 08SLOPE 
TERRAIN AVERAGE SLOPESITE SI.OPE IDIRECTION OF SITE SLOPE I00 

fn) 2,8 fn) ~l ,. inward 1-2 
09 Fl.000 POTENTIAL 10 " 

N/A D SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA. RIVERINE FLOOOWAY
SITEISIN YEAR FLOOOPI.AJN 

11 DISTANCE TO WETL.AHOSts _.........,,J 12 DISTANCE TOCRITICAI..HASITAT1o1~-

ESTUARINE OTHER (..1 

A. 0.7 (mi} a. (..1 ENDANGERED SPECIES, None 
13 LANO USE IN VJCNTY 

. . •-- -·· .DISTANCETO:·- - --
RESIDENTIAL AREAS; NATlONAUSTATE PARKS. AGRICULTURAi. LANDS

CClMMERCtAL/NlUTRIAL FORESTS, OR WILDLIFE RESERVES PRIME AG LANO AG LANO 

A. 0.07 (mi} 0.1 1.8 l 8B. (ml) c. (..1 0. (mi) 

1, DESCRIPTION OF SITE~ RB.ATION TO SURROUNOtNG TOPOGRAPHY 

Site slope is generally less than l percent toward the center from all sides Site 
elevation is approximately 40 ft above mean.sea level. The site is bordered on the 
north by the Long Island Railroad and the Suffolk County Airport. Just beyond the 
railroad is a large tank farm on Suffolk County Airport property where jet fuels 
and oils are stored. To the east is a densely wooded area to the south is an auto-
mobile junkyard, and to the west is an active sand and gravel mining operation. The 
Quiogue Wildlife Refuge is located approximately one mi east of the site 

VII. SOURCES OF INFORMATION ,c.r.-me~.•.p.,_..._..,.....,__,..:,omJ 

·tJ. s. Department of Interior Geological Survey. 1936:, Eastport Quandrangle.,_ J.5~inut.e 
Series. 

bzard, J. 1986. NYSDEC Significant Habitat Units; Personal Communicat;i:on. 6 Narch. 
filsDOT, 1982. NYS Atlas of Community Water System Serv:i:ces. 

Site Inspection, 22 January. 1986, 
on° Island Re 0 ional Plannin~ Board 1985. Population Survey 1985.. Current l'opulation 

EPAFORM207O13(7-81J
Estimates :tor Nassau and Suffolk Counties. Hauppage New York•.. 

USGS. 1967. Map of Flood-Prone Areas. Eastport Quandrangle, · J (5~1inute Series·, . 
LIRPB. 1982. Quantification and Analysis of Land Use for Nassau ·and Suffolk Counties. 
Appendixes 1.1-1 through 1.1-5, 



LIDENl1FlCATION
POTENTIAL HAZARDOUS WASTE SITE 

:n STATE.102 S'rE. ._,..
SITE INSPECTION REPORT NY D980762462&EPA PART I• SAMPLE AND FIELD INFORMATION 

L ISAIIPLES TAKEN None 
03 ESTIM41'ED DATE01 N.MiEA CF 02 SAIFL£S SENT TO 

FElU.TSAVAUB..EGMFWITAICENSAMPLETYPE 

GROUNDWATER 

SURFACE WA'IER 

WAS'lc 

AIR 

RUNOFF 

SPIU. 

SOIL 

VEGETATION 

OTHER 

DL RELD IIEASUREMEHTS TAKEN 
01 TYPE 02caAENTS 

No readings above back$round at site except: 
Volatil.e _organics a. head~space readinu of 2 nnm---above---back------,..:i ---..:;-,,. -=------~----:i :...,,__~+-h 

___ .z ... __ .z 
~ ... , ---.,... t-hoan HNU meter above -- ---- ·" , 

~ 
south-central site boundary. 

Suunto ClinometerSlone 

.... _ ...: ' ·~ 
IV. PHOTOGRAPHS AND MAPS 

l 02 N aJSTOOY. OF EA S~ien~e aDd Iecbnc]cg~01 TYPE % GROUND C AERIAL ,-o1~,,,_...., 
03 MAPS 0' LCCAllON Of MAPS 

RYES EA Science and Technolog;i: 
ONO 

V. OTHER AELD DATA COLLECTEDr~-~: 

VL SOURCES OF INFORMATION rcu~~n •.9.. -.tas ~~- ,_., 

EA Site Inspection, 22 January 1986. 

EPA.FORM 207Cr1317•811 



KIENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
i11 STATE 02 SJTE NJtaEASITE INSPECTION REPORT NY D980762462&EPA PART 7 • OWNER INFORMATION 

L CURRENT OWNEll(S) PARENTCOIIPANY~-
OINME 09 D+Pi NUMflER.. ..-rD+BNASER 

Tn,.= nf' so..~h 
WI S11IEET ADDRESSr,..o b.. ltFOI• .., IOSlREETADDRESStP.0.a..ltFD,.e,c..JIO&SICCODE r1 SICCODE 
Hamnton Road 

,oQTY r;ATE 01a,CQ0E 12CITY 13STATE 1•Z1PCODE 

Southamnton 11968 
~2 D+B NUiil:IER ........ 09 D+B NUMBER··- ,,,siccooeia;;,STREET ADORESS,,._o. .._ ~,. -.i 10S11£ETAl'JDAESSfP.0..... ltFOl,«c..JrSCCODE 

OOQTY 12aTY 13STATE 14ZIPCOOE 

··-
rSTA11: 07 ZIPC00E 

02 D+B NJMBER ....... o;, o+e NUMBER 

03 STREET ADORESSrP.O. k ,u:o, . .«./ 10 S1'a;ET ADDRESStP.0. &o.. RFOI. -.1JCMSCCOOE r1SICCOOE 

··-
13STATE 1•ZlPCOOE 

. - - - - -

oscnv rSTATE 07 ZFCOOE 12aTY 

' -~ --- 026+ftNUMBER - --~ 081WE oao+e·NUMBER 

03STREET ADORESSrP.0.8M. ltFDI. -,,;../ 10 STREET ADORESSrP.O. Boa. RFD,.-.., r,sccooel"'""'CODE 
OSaTY 07 ZIPCOOE 12CITY 13STATE t4ZIPCOOE108STA1 

UL PREVIOUS OWNER(S) a.---,~a-.ri IV.REALTYOWNER(S)1tt~.ci--=-~ 
01NAME D2 D+B NUMBER 01NAME 02 o+e NUMBER 

03 STREET ADORESS/PO.lbz.. RFOI. f/te./ 03STREET AOCJRfSSfP.O. &u. ~DI. ete,I ICMSCCOOi: 04 SIC CODE 

OSCITY OEISTATE 07 ZIPCOOEloeSTATE 07ZFCODEOSCITY 

., ...... 02 D+-B NUM8ER 01NAME 02 D+B NUMBER 

03STFIEET ADORESS(P.O.b.. ltFOI, ~ 03STREET ADOAESS/P.0. i!ba. RFDI. -C-1l°'SICCOOE l°'SICCOOE 
OSaTY rSTATE 07 ZIPCODE OS CITY 06STA11 07 ZIPCODE 

01NAME 02 D+S NUWBE.f-1 01NAMS 02 o""e hl.lMSER 

03 STREET AD0RESS{P.0. lb,-. JIFD ,. -=-.103 STREET AOORESSrP.0_ b. IUD•. --I CMSICCOOE104SCCOOc I 
=aTY 07'ZFCOOE OSCITY rSTATE 07ZIPCOOErSTATe 
V.SOUACES OF INFORMATION ,casacir.:,.,.,_,._"-·---...,.._,,...._, 

Appendix 1.1~1. 
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L IDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
01 STATEJ02 SITE NJlilBERSITE INSPECTION REPORT NY D980762462&EPA PART 8 • OPERATOR INFORMATION 

L CURRENT Ol'ERATOR ..__..,.,..,~....., OPEIIATOR'SPARENTCOIIPANY ,,_,., ...... 
10NAMEr2 D+BNUMBER I' 1 D+!I NUMBER 

035TREET ADORES$ rt'.0. 1Da.llFC•,9k-J 12ST1'EET ADDRESS'"·"·~. IIIRJ•• .c.1ICM SIC CODE r3SICCODE 

cscm De ST•TEr7 ZIP CODE ,.cm 
16 STATE re ZIPCOOE 

1 
08 YEARS OF OPERATION 109 JIIWlllrilE OF OWNER 

Ill. PAEVtOUS OPERATOR{S) ,..,,...~a-e;-.-~,___,,,___, PREVIOUS OPERATORS' PARENT COMPANIES ,,_, 
01 NAJ,IE I r02 D+B NUMBER 10NAME 1 O.,.B NUMBER 

03STREETADCIRESS fP.O.aa..llFO•.--J 12 smEET ADDRESS IP 0. &:11. ,V:D • • .c.;I°' stCCOOE r3 SICCOOE 

oscm ,.cmrSTATE 07 ZJPCOOE 15 STATEI18 ZIPCOOE 

I 1 
08 YEARS OF OPERATICIN 09 """'-IE OF OWNER DURINGnt:S PERIOD 

10NAME1°2 D+B NUMBER 1 D+B NUMBERr··-
03 STREET ADDRESS,,._o_ 8D:a. ""D •- -., 12 STREET ADORESS fP.O. Sm, ltFD • srt:.11°4SICCODE 113SICCOOE 

oscm 1'CIT\'0&STATEr7 ZlPCODE 15 STATEI18ZIP CODE 

I 1 
08 YEARS OF OPERATl0f,,I 09 Jll,\Wf OF OWNER DURNG nts PERIOO 

01 NAME 10NAMEr2 D+BNUMBER I'' 0..-BNUMBE.F. 

03 STREET ACORESS r,._o aci. RF:.• . .c-1 12 STREET AODAESS /P.O. Ba,., RF01 -,_,ICM SIC CODE r3 SICCOOE 

05cm, ,.cm,loe STATE1°1 ZJP cooe 15 STATE' 18ZIPCOOE 

08 YEARS OF OPERATION 109 fllAiME. OF OWNER DURING TI-IS PERIOD 

rY.SOURCES OF INFORMATION 1a•~~..g .. -111si.--.-~ /-,aJ 

EPA FORM 2070-13 (7~1) 



L IDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
01 ITATE,02 SITE NUMBERSITE INSPECTION REPORT·&EPA NY D980762462

PART I· GENERATOR/TRANSPORTER INFORMATION 

I. OH-SITE GBIERATOR 
o,_ 02 O+BNUMBER 

03 STREET ADDfESS ~.c. .._ ~ •· -=.1 l°'s,ccooe 
osarv 106STATE 07 ZIP~ 

JD. OFF-SITE GENERA TOR($) 
OINAME 02 D+B NUMBER 01~ 02 D+B NUM8Efl 

03 STREET ADCIFIESS ~.o.a:... IIFDI, .c.J 03STREET ADDRESS /P.O.ao.... llfi),. etc.I104SK:~E 104SICCODE 

osarv luaSTATE 07ZlPC0DE oscm 106STATE O7ZIPCOOE 

01 NAME 02 o+e NUMBER O!IWIE 02D+BNUMBER 

D3 STREET AD0RESS {1'::; ...._ RFOI• .u:.J 104SICCODE 03 STREET ADDRESS /P.O. 8':U:. RFOI. ete./ .,04SICCOOE 

oscrrv· -05aTY - rSTATE 07 ZIP CODE loe STATE 01 ZlP CODE. 

IV. TRANSPORTER($) 
01 N4ME 02 D+B NUMBER DI NAME 02 D-t-8 NUMBER 

03STREET AD0RESS ,-;:,_:;_ 11:a. ltFOI. «c.J OJ STREET ADDRESS 1P.O.&.t. RFDI. etc.I104SICCOOE 04SICCOOEI 
O5CITY 106STATE 07 ZIP CODE O5aTY 106STATE O7ZIPCOOE 

01 NAME 02 D+B NUMBER 01 NAME 02D+BNUMBEA 

03STREETADDRESSIP.:i ~ RFr-1,«c.J 03 STREET ADORfSS /P.O. 8D.l. RFD 1. etc.!104SICCOOE I04 SIC CODE 

050TY rSTATE 07ZIPCOOE O5CITY 106STATE O7ZIPCOOE 

V. SOURCES OF INFORMATION ,c..~,_,.,_._ •-r1-, -.RN.~a'llllJSlS--'S; 

EPA FORM 2070-13 (7-el1) 



L IDENTFICA TlON POTENTIAL HAZARDOUS WASTE SITE .,, STA.TEI 02 SITE N...1111EERSITE INSPECTION REPORT NY D980762462&EPA PART 10 • PAST RESPONSE ACTIVITIES 

NoneL PAST RESPONSE ACTIVITIES 
03 N:;EN:;;Y020ATE01 □ A.WATER SUPPLY CLOSED 

04 DESCRIP1ION 

03AGENCY02DATE 

04 DESCRIPT10N 
01 D S. lcMPORARY WATER SUPPLY PROVIDED 

02DATE 03 N:;EN:;;Y01 □ C. PERMANENT WATER SUPPLY PROVICED 
04 DESCRIFTION 

02DATE 03AGENCY01 □ D. SPIUEll MA,_ REMOVED 
04 DESCRIFllON 

020ATE 03AGENCY01 □ E. CONTAMINATED SOIi. REMOVED 
04 DESCRIPTION 

03AGENCY020ATE 
04 DESCRIFT10N 
01 □ F. W>STE REPACKAGED 

03AGENCYO2OATE01 □ G. WASTE DISPOS6) ELSEWHERE 
04 DESCFlll'TION 
·-- - . 

03AGENCY02 DATE 

04 DESCRJPTION 
01 0 H. ON SITE BURIAL 

02OATE 03AGENCY01 D L N SITU CHEMICAL lREATMENT 
04 DESCRJPT10N -

02 DATE 03AGENCY01 C: J. IN SITU BIOlOGCAL TREATMENT 
04 DESCRIPTION 

03AGENCYO2OATE01 0 K. IN SITU PHYSIC.r.L TREATMENT 
04 DESCRll'l10N 

03AGENCYO2OATE 

04 DESCRIFT10N 
01 0 L ENCAPSULAT10N 

03AGENCY02DATE 

04 DESCRIPTJON 
01 0 M. EMERGENCY W~-rE TREA'TME;NT 

O3AGENCY02 DATE 
04 DESCRIPTION 
01 Ci N. CUTOFF WALl.S 

03AGENCY01 D 0. EMERGENCY OOONG/SURFACE WATER DIVERSION 02 DATE 
04 DESCRJPTlON 

02DATE 03AGENCY01 0 P. CUTOFF TRENCHES/SUMP 
04 DESCRJPTION 

03AGENCY02 DATE 
04 DESCRIPTION 
01 0 0. SUBSURFACE CUTOFF WAU. 

EPA.FORM 20T0-1317-81J 



&EPA 
I PAST RESPONSE ACTlVl11ES,_ 

01 D R BNRER WALLS CONSTRUCTED 
04 IES ::+FtDrt 

01 D S. ~ 
(M I 11::=« .,.... , ~ 

01 D T. --.XT-..GE AEPMIED 
04 DESCRIP110N 

01 D U.GAOUTaan"MICONSlRUCTEO 
0A DES FFI._.. 

01 D V. EIOTTOl,I SEAi.Bl 
04 DESCRF I ICJN 

01 D W. GAS CONTROi. 
04 OESC.FGPI Qt 

01 D X. FR:: CCWTFIOL 
0-, DESC;i:!' IION -~--·- -, •.•.....-c-. --~-
01 DY. LEACHAT£ TREATMENT 
040E9 FF10N 

01 D Z. N<EA EVACUATED 
04~110N 

01 □ 1. ACCESS TO SITE RESTRtCTEO 
04 DESCRIFTl0N 

01 0 2. POPUi..AlDN RELOCATED 
04 DESCRIPTION 

01 0 3. ~ FF?CEDIAL ACTMTIES 
04 DESCRIPTION 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART10•PASTRESPONSEACTIVITIES 

02DATE 

02DATE 

02DATE 

020ATE 

02DATE 

02DATE 

02DATE 
........-.--""'-' -·-·· --~~---- ---

02DATE 

02 DATE 

020ATE 

020ATE 

020ATE 

L IIENTFICA TION 
01 

JW'1'!J,,ou/bZ462 

03NJEICY 

03NJBCY 

03NJEICY 

03AGENCY 

03AGENCY 

03NJBICY 

03AGENCY----~ -~~-- --- ____ ___. ---- . 

03AGENCY 

03A/JENCY 

03AGENCY 

03AGENCY 

03AGENCY 

D1. SOURCES OF INFORMATION ,0•1P1C1J1C,.,.,__ •·"·· --.IIN.._.,...,..,_, NC!OftJ 

Section 3. 

EPA FORM 2070-13 (7-81) 
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L IDENTIFICATIONPOTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT •'lft""'I"" SITE -D980762462&EPA PART11 •ENFORCEMENTINFORMATION 

L ENFORCEMENT INFORIIIATION 

01 ,OAS'f REOULAT0RY/9FCIICEMENT AC110N Ci YES :JC NO 

02 DESCRPl10N OF ~ STATE. LOCAL. REGUi.ATORYiEN=OACEtiENT AC110N 

m. SOURCES OF lNFORIIATION fQaas,ecJlc,.,.,_•·•-9 .,_../ilrn___,___1 

Section 3, 

EPA FORM 207~13(7-81) 



6. ASSESSMENT OF DATA ADEQUACY AND BECOKKENDATIONS 

6.1 ADEQUACY OF EXISTING DATA 

The available data are considered insufficient to prepare a final BBS score for 

this site. There is no documentation of hazardous waste disposal and no 

records available related to specific waste types or quantities. Also, ground­

water quality data are lacking. 

6.2 BECOKKENDATIONS 

In order to prepare a final HRS score for this site, analytical data regarding 

the quality of the site-specific ground water will be necessary, thus requiring 

performance of a Phase II investigation. The proposed Phase II study would in­

clude the installation of five test borings/observation wells, and the 

collection and analysis of ground-water samples. 

\ 6.3 PHASE II WORK PLAN 

6.3.1 Task I - Mobilization and Site Reconnaissance 

Project mobilization includes review of the Phase I report and updating the 

I site data base with any 

I Phase I report. Based 

I 
I 

I 
I 

~ 

new information made available since completion of the 

on that review, a draft scope of work for this site 

I 



will be agreed to and a project schedule developed. At this time, a draft 

Quality Assurance/Quality Control (QA/QC) document will be prepared in accor­

dance with the most up-to-date HYSDEC guidelines. 

Site reconnaissance will be performed to examine general site access for 

Phase II studies. Site reconnaissance will familiarize key project personnel 

with the site, enable the project geologists to evaluate potential boring/well 

locations, and enable the project Health and Safety Officer to develop specific 

health and safety requirements for the field activities. Emergency, fire, and 

hospital services will be identified. Standard practice during site recon­

naissance is an air survey with a photoionization detector (HNO or similar 

instrument). The air survey would be performed around the site perimeter and 

thoughout the site for safety reasons. Detection of releases to air during 

site reconnaissance may warrant further confirmation studies. Based on the 

Phase I study, it is expected that field activities will require only Level D 

health and safety protective measures, including continuous monitoring with HNO 

and explosimeter type instruments. 

6.3.2 Task 2 - Geophysics 

Hultidepth EH and earth resistivity surveying will be performed around the site 

area perimeter to evaluate the potential presence of ground-water contaminant 

plumes end stratigraphic conditions. Additionally, an EH end proton magneto­

meter survey would be performed to evaluate the presence of buried masses of 

metal, potentially the drums and capacitors which were alleged to have been 

buried at the site. However, the potential presence of metal within the 

domestic trash received at the site, could interfere with such a survey. The 



nU111ber of stations and value of depth settings will be determined on the basis 

of field conditions. Results of the geophyaics will be used to refine the 

specifications for locations, depths, and nU111ber of observation wells to 

be installed. 

6.3.3. Task 3 - Preparation of Final Samnline Plan 

All data collected during Tasks land 2 will be evaluated to finalize sampling 

and boring/well locations. The final sampling plan will be developed and sub­

mitted to NYSDEC for approval. The plan will include final sampling locations, 

boring and well specifications, and reference pertinent portions of the QA/QC 

plan. A final budget will be developed to complete the drilling and sampling 

program. 

6.3.4 Task 4 - Test Borings and Observation Wells 

Because there are hundreds of feet of unconsolidated sediment underlying the 

site, EA recommends that the subsurface investigations be confined, at this 

time, to the shallow glacial aquifer to confirm if site-related ground-water 

contamination is present. Although, there are two NYSDOT monitoring wells 

located adjacent to the site and three monitoring wells were observed during 

EA's site reconnaissance (Figure 1-2), the manner of installation and integrity 

of these wells is unknown, Based upon currently available information, 

EA recommends the installation of five test borings/observation wells. This 

work would be performed under the fulltime supervision of a geologist. It is 

anticipated that the hollow-stem auger drlling method will be used. Prior to 

the drilling of each boring/well, and a~ the completion of the last boring/ 



well, the drilling equipment which comes in contact with subsruface materials 

will be steam-cleaned, as well as the split spoon sampler after obtaining each 

sample. Soil sampling will be performed using a split spoon sampler st 

approximately 5-ft intervals and at detected major stratigraphic changes. An 

HNO, or similar instrument, and an explosimeter would be used to monitor the 

potential organic vapors emitted during drilling operations and from each soil 

sample. Samples of major soil/unconsolidated sediments will be collected for 

grain-size and/or Atterburg Limits analysis. 

It is anticipated that the wells to be installed at this site will be completed 

in the unconsolidated sediment, approximately 10 ft below the ground-water 

table. Standard construction of such a well would include 10 ft of 2-in. 

diameter threaded-joint PVC screen and an appropriate length of PVC riser with 

a bottom plug cap, sand pack, bentonite seal, and protective surficial steel 

casing with a locking cap. 

Upon completion and development of the wells by air surging/pumping, the 

vertical elevation of the upper rim of each well casing and the horizontal 

location will be surveyed in order to aid in evaluation of the ground-water 

flow direction. Depending upon the yield of each Phase 11 well, a short-term, 

low-yield pumping test will be performed in each well. 

Fo cost estimating purposes, it is assumed that: 

a. The depth of each of the five monitoring wells will be 40 ft below 

ground surface. 

b. The five wells will require 13 days to install, develop, and test. 

6-4 



c, All drill sites are accessible by truck-mounted drilling rigs as 

determined by the driller, 

d. There are no excessive amounts of cobbles/boulders which would increase 

drilling time, 

e, Steam-cleaning of drilling/sampling equipment will be performed at each 

boring/well location, The fluids will be discharged to ground surface, 

f, All drill cuttings, fluids, and development water will be left on, or 

discharged to, the ground surface in the immediate area of the 

act~i~. 

g, That permission from appropriate land owners to drill borings/wells on 

their proper~ will be a simple process (expedited by the NYSDEC, if 

necesssry), so that delays during field operstions are not incurred, 

6.3.5 Task 5 - samplini 

All sampling and analysis will be conducted in accordance with the project 

QA/QC Plan. The analytical program for every water and sediment sample will 

include the 130 organic and 25 inorganic parameters listed in Statement of Work 

No, 784, New York State Department of Environmental Conservation Sunerfund and 

Contract Laboratory Protocol, January 1985, Also, all additional non-priori~ 

pollutant GC/MS major peaks will be identified and quantified. Major peaks 

will be considered as those whose area is 10 percent or greater than the 

calibrating standard(s), Based upon the curently available information, 

collection and analysis of the following numbers and ~pes of samples is 

recommended: 



5 Ground-water samples (one from each Phase II well). 

6.3.6 T@Rk 6 - Contamination AAne11ment 

EA will evaluate the data obtained during the records search and field 

investigation: prepare a final HRS scores and doclD!lentation forms; complete 

EPA Form 2070-13; summarize site history, site characteristics, available 

sampling and analysis data; and determine the adequacy of the existing data to 

confirm release, and if there is a population at risk. 

6.3.7 Task 7 - Remedial Cost Estimate 

EA will evaluate remedial alternatives for the site and develop a list of 

potential options given the information available on the nature and extent of 

contamination. Approximate cost estimates for the selected potential remedial 

options will be computed. This work is not intended to be, or a substitute 

for, a formal cost effectiveness analysis of potential remedial actions. 

6.3.8 Task 8 - Final Phase 11 Report 

In accordance with current (January 1985) NYSDEC guidelines, the Phase II 

report will include: 

a. The results of the Phase II investigation, complete with boring logs, 

photos, and sketches developed as part of the Phase II field work. 

b. Final HRS scores with detailed doclD!lentation. 

c. Selected potential remedial alternatives and associated cost estimates. 



In addition to the final Phase II report, the following raw data and resulting 

reduction would be provided to RYSDEC. 

a. geophysical 

b. well loge 

c. all sampling forms and data. 

d. all analytical data. 

e. chain-of-custody forms 

f. other pertinent collected information 

6.3.9 Task 9 - Project Management/Quality Assurance 

A Project Manager will be responsible for the supervision, direction, and 

review of the project activities on a day-to-day basis. A Quality Assurance 

office will ensure that the QA/QC Program protocols are maintained and thst the 

resultant analytical data are accurate. 

6.4 PHASE II COST ESTIMATE 

Based on the scope of work and assumptions described above, the estimated costs 

to complete the Phase II investigations of the Quiogue Landfill site are as 

follows: 

Consultant Costs $47,650 

(including labor, direct costs, fee) 

Drilling Contractor 26,900 

Laboratory 10.000 

Total $84,550 
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Sjte Name: Q*que Dump 1.D, Number: 152061 

Person Contacted: Thomas Lovall ~: 22 January 1986 

Ii.c.l.l:.: Highway Supervisor 

Affiliation: Town of Southhampcon Phone No.: (516) 728-3600 

Address: Highway Department Persons Makine Contact: 
Jackson Avenue EA Representatives: 
Hampton Bays, New York 11946 

Larry Wilson 
Type of Contact: In person 

Interview Summary: 

Qubgue Dump is a 12-acre site. Prior to use as a dump, about 6 of the 12 acres 
w~e used as a sand mine. The pies were not down to ground water. The site 
was open for 10 years, from 1%8 to 1978, and accepted household waste brought 
by carters and home cesspool wastes. Trash was buried daily. The site was 
capped with 4 feet of loam after closing. It has not been used for anything 
since. There are no private well~ in the area because of the 1974 oil spill at 
the tank farm adjacent to the dump which fouled the areas' ground water. No 
remedial action is planned for this site. 

Acknowlediement= 

I have read the above transcript and I agree that it is an accurate summary of 
the information verbally conveyed to EA Science and Technology interviewers, or 
as I have revised below, is an accurate account. 

4R Vi9ions (pleasp write ;n ~orrections to above transcript): 

,1.. o C8 TED IN 
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■ E ■ 0 I AN D UM SOLID WASTE t.V>.NAG~.El.i 
DEC prr.10•' [ 

TO, Robert Olazagasti, Supervisor, Site Control Section 
PIOlll! Thomas Koch, Solid Waste Management Specialist II, Site Control Sectfo, 
SUIU1!CT• Investigation of Potential Inactive Hazardous Waste Sites in the 

Town of Southampton, Suffolk.County, Region I 
April 4, 1984 

On the 27th and 28th of March, we met with members of an 
environmental group called the "Concerned Citizens of Southampton
Town•. The intent of our meeting was to investigate sites in 

I 
! the town that the group believes contain hazardous waste. The 

Concerned Citizens Group is headed by Elaine Bennett and has 
been instrumental in the investigation of potentially harmful 
inactive hazardous and septage waste sites in the town. 

Our meeting began on the morning of March 27. Attending
from the Concerned Citizens Group were the following:·• 

Elaine Bennett 
Cindy Hulse 
Virginia Styler 

Attending the meeting from the Region l office was Bob 
Beckerer. Before proceeding to visit the a11e;ed hazardous 
waste sites, Elaine Bennett outlined her perception of the 
problems that the Town of Southampton faced. Basically, there 
are three main concerns. First, the soil on the eastern part
of Long Island is primarily sand and gravel and consequently,
it is extremely permeable. Therefore, any hazardous waste that 
may have been dumped anywhere on the surface of the ground
would tend to perculate down to the water table where it could 
potentially contaminate the drinking water supply of the residents. 
Unfortunately, almost al 1 of the drinking water. supply for the 
eastern part of the Island is taken from groundwater. The 
second concern is the fact that there used to be a large number 
of potato farms on the eastern part of the Island. A tremendous 
amouhtof pesticides and herbicides were used in raising the 
potato crop over the years. Most of the spent pesticides and 
herbicides were disposed of in totally unsecured "dumps" where 
the residue was able to pass through the soil and enter ground­
water. Also, it has been alleged that the scavenger waste 
haulers in the eastern part of the Island have mixed waste 
solvents, etc., in with septage and also dumped it at unsecured 
"dumps" throughout the eastern part of the Island. The third 
concern mentioned was the fact that the political leaders of the 
Town of Southampton are totally unconcerned with the proper
operation of their existing landfill at North Sea and the transfer 
stations at Westhampton, Qugue, East Quogue and Sag Harbor. 

After our discussion of the basic problems encountered in 
eastern Long Island, we proceeded to visit the sitesfor a 
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3. Quiogue Landfill 

South Country Road, Westhampton. This was formerly an 
active landfill which closed in 1978. The site was 
extensively used for septage disposal over the years.
According to Mrs. Bennett, there are allegations that 
numerous barrels of spent DDT and old transformers containing 
PCB's were buried on site. Along with this were old car 
bodies, municipal refuse and other waste. Currently,
excavation is being done on site. The extensive excavation 
in one section has intercepted areas w~re the old septage
lagoons were located. The resulting o e~ from this 
operation was almost overpowering. Ad.cent to this site 
is a residential area, Peter Lane. The source of water for 
people living on this street is from private wells. A 
number of people using this well water have experienced severe 
contamination of their drinking water. The source of 
contamination is from two massive fuel spills that took 
place on the property of the Suffolk County Airport in 
1966-67 and again in 1974. In the first instance, it is 
believed that approximately 80,000 gallons of fuel was 
spilled. In the second case, it is estimated that 10,000 
gallons of JP-4 jet fuel was lost. The location of where 
the fuel spills took place is less than 500 ft. from the 
Qu"i,gue Landfill. It is very conceivable that the leachate 
plume from the landfill could be mixing in with the jet
fuel plume and spreading with it to Peter Lane. It would be 
h_i__g_hly_ suggested that more saropliog be ctaoe here. Especialiy
perhaps sampling the residents drinking water on Peter Lane 
for priority pollutants. 

'
'! . 4. Suffolk County Airport "Demo" Site, Westhampton
' 1 ~rom first appearance, this site looked rather innocent. 

;f/'lt appeared to be a former demolition waste site with a 
.l ~ fe w 1oa~s of m~nicipal r edfutseh strhewndabou ~ ~nd mixed in. 
; C1oser 1nspect1on revea 1e at t e emo 11t1on waste was-, .).., ,. ~ from buildings on the Suffo k CouQty Airport that were onceI c,#- .-, used by the Air Force at the time when this airport was 

J, v-.1' .>... ,?r;r- operated as an Air Force Base. Strewn in with the 
,..(l;. - demolition waste was waste from the jet airplane maintenance 

i 't(f/~e,.;> ~- shops, such as spent oil filters, empty oil cans, as well as 
1 <t ·~ ,P several empty 55 gal 1on drums with unknown chemical
'.J·:/' " contamination. Mrs. Bennett has spent a considerable amount 

-.,1/j/ 4:,Q of time investigating this site. She has learned from .. l~ c,7" unconfirmed sources that an incredible amount of waste was·!,;j ~:, dumpled into trenches here and then covered over with earth 
and old chunks of pavement from a section of airport runway 
that was renovated. Among the wastes allegely dumped werel numerous cans of solvents (probably 1-1-1 trichlorethane),

j waste oil, jet fuel pods, old transformers containing PCB 
!, liquids and oil filters. It is highly suggested that this 
• .:._·• site be samptecL.s.omettme over the summer. Especially 

-l_ coris1dering the close proximity of this site to the old
f Quiogue landfill and Peter Lane..r·1 
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base of the pit which was at least one acre in surface area 
and probably 2-3 feet deep. There was significant refuse, 
old rotted animal carcasses and numerous dead seagulls in 
the pond and on the shores of it. About 300 feet south of this 
excavated abomination was the septage pit lagoon system. It 
consisted of aboutl20 deep pits interconnected by trenches. 
There was a substantial amount of septage that had already
been dumped here. According to Mrs. Bennett, the septage 
has definitely been contaminated with something not yet 
determined. This was discovered in recent tests performed 
on the sludge back in March of 1983. 

This facility definitely warrants sampling. It might also 
be a good idea to consider groundwater sampling downgradient
from the site both in and out of the leachate plume. According 
to Hrs. Bennett, several drinking water supply wells are severely
contaminated already and the residents must bring in water 
from elsewhere. 

In conclusion, our trip to the Town of Southampton was 
extremely enlightening. We now have evidence of three new 
sites that deserve to be added to the Registry. Those three 
sites being the Suffolk County Airport Demo Site, the Suffolk 
County Airport Canine Kennel Corp site and the Bridoeha~pton
sites, east and west. These three sites warrant a classification 
of 2a at this time. Obviously, sampling must be done to 
determine the true extent of the problems there. 7he North Sea 
Landfill truly deserves the attention of Phase I investigation.
Judging from the number of drums that were noted protruding
through the soil, it could be construed that there could be a 
very si9nificant amount of hazardous waste leaching into the 
groundwater. Hopefully, we will be able to initiate a sampling 
schedule for many of the sites this coming summer. In the 
meantime, we will keep in contact with the Concerned Citizens 
Group to keep them 
Hopefully, someday
these sites. 

abreast 
we will 

of our_schedule for sampling. 
initiate remediation for some of 
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i. 

PHASE I·EVALUATION 
GEOHYDROLOGIC/WATER QUALITY CONDITIONS 

SUFFOLK COUNTY AIRPORT AND VICINITY 
WESTHAMPTON, NEW YORK 

1.0 CONCLUSIONS AND RECOMMENDATIONS 

1.1 Summary of Conclusions 

The findings of our evaluation of the geohydrologic and water quality 

conditions in the vicinity of the Suffolk County Airport fuel storage 

tank farm are based on review and evaluation of subsurface 

information, water quality sampling and analyses conducted by various 

County and State agencies such as Suffolk County Department of Health 

Services (SCOH) or its predecessor, Suffolk County Department of 

Environmental Conservation, New York Air Guard (NYAG), as well as the 

U.S. Air Force, New York Department of Transportation (NYDOT), and New 

York Department of Law (NYDCL). In addition, short reports, memoranda 

and field investigative logs were reviewed for the purpose of piecing 

together, in chronological order, the events leading to the current 

study. The following conclusions are based on our interpretation and 

analysis of the data collected through 1982: 

(1) Based on the terrain and surface drainage in the immediate 

vicinity of the tank farm, a spill of large quantity of fuel will 

follow the land slope toward the southwest and the Aspatuck 

Creek. 

(2) Due to high ground water recharge rate, some of the fuel 

introduced on the surface by spills will reach the water table 

1-1 
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beneath the tank farm and will move in the general direction of 

ground water flow. 

(3) Based on known hydrogeologic parameters for the upper glacial 

aquifer and the local hydraulic gradient, ground water movement 

rate was computed to be on the order of 0.7 to 1 foot per day. 

(4) Based on ground water travel time, the direction of ground water 

movement and the location of various monitoring wells, JP-4 fuel 

contamination was found within eight to eleven years of travel 

time from the tank farm. 

(5) Most monitoring wells drilled following the reported spills were 

not deep enough into the aquifer, nor were they completed with 
I , 

long enough screens to allow representative sampling of its 

I 
(6) 

saturated thickness. 

In general, sampling of existing wells or of newly drilled wells 

was not properly documented. Depth below the water table, method 

of sampling, and well development were not documented. Sampling 

of domestic wells was done at faucets accompanied by qualitative 

appraisals of the appearance, taste and odor of the water. 

However, although various volatile organic compounds may have 

been lost during sampling, the presence of ground water pollution 

south of the tank farm was established. 

(7) With the exception of wells drilled by the SCOH, documentation of 

field work and sampling is not detailed enough nor traceable, in 

some cases, to the persons actually conducting field work. 

l-2 



6'<f'6.1' 
DRAFT/83Cl46/l.0/10-2S-83 

(8) Aspatuck Creek marshland was not explored by early field 

investigations for the possibility of providing the jet fuel 

escape route via surface runoff. 

(9) Aspatuck Creek, which is maintained mainly by ground water 

discharge, will divert ground water flow toward it in the 

vicinity of Peters Lane. No sampling was conducted in the creek 

during the period following the reported spills at the tank farm. 

(10) Twenty-five (2S) organic compounds, including JP-4 and its 

components, were detected in various monitoring wells between two 

and sixteen times. Some of the repeated detections were at the 

same well. Tetrahydrofuran (THF) was detected up to twenty 

times, at high concentrations, in the new wells installed by the 

NYDOT. This is probably contamination introduced during well 

construction and utilizing PVC glue compound. THF should not be 

considered as part of the general ground water contamination 

problem emanating from the tank farm. 

(11) Background levels of the various contaminants north ·(the 

upgradient direction) of the tank farm and the airport in general 

are not known. 

(12) High JP-4 concentrations in ground water near the tank farm could 

be the result of one or a combination of the following modes of 

fuel spills: (a) slow and continuous leaks prior to 1974, (b) 

slow and continuous leak from 1974 through 1977, and (c) the 

spill of 1974. 

1-3 
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(13) The airport landfill situated near the southeast corner of the 

property does not affect the quality of surface water in the 

Wildlife Refuge. 

(14) Distinction between ground water contamination due to spills of 

JP-4 and jet A fuel is not ~lear at this time. 

(15) The ground water travel time between the tank farm and South 

Country Road (the approximate length of Peters Lane) is the 

equivalent of between 7 and 10 years. 

(16) The availability of monitoring wells in the area bounded by the 

tank farm to the north, Peters Lane to the west, Montauk Highway 

to the south and the eastern boundary of the scrap yard is 

sufficient. However, most of their depths and screen setting are 

unknown. In other areas such as south of the Montauk Highway, 

and east of south Country Road, additional domestic wells may be 

available for future water level measurements and sampling. 

1.2 Recommendations 

The following recommendations are divided into two parts: (1) the 

area outside airport property, and (2) the immediate vicinity of the 

tank farm and the airport area in general. The recommendations 

include data base deficiencies to be supplemented by the NYAG or 

additional field work during Phase II. 

Off-site: 

1-4 
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(l) All existing monitoring wells, a selected nwnber of private wells 

and all water supply wells should be surveyed to provide a 

unified base map for elevation and water table contour 

determination. 

(2) Total depth of the available monitoring wells and depth to water 

should be measured and determined, from either files or 

interviews with well owners. 

(3) Water table contour maps and the inferred ground water flow lines 

should be constructed quarterly. 

(4) From testing of a few selected wells (i.e., SCWA water supply 

wells and/or selected monitoring wells) hydrogeologic parameters 

should be determined. From these, ground water travel time and 

equal travel-time map should be constructed. 

(5) Existing private wells located to the south of Montauk Highway 

should be_ surveyed and added to the overall monitoring system. 

(6) New wells should be drilled to completely penetrate the upper 

glacial aquifer. Screen intervals should be specified to cover 

the total saturated thickness of the aquifer. 

(7) Three wells should be drilled along the Aspatuck Creek from the 

head waters to the head of its tidal water. 

(8) Ground water and surface water sampling, at key existing wells, 

new wells and along Aspatuck and Quantuck Creeks should be 

conducted to complete the base line data. 
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(9) Table-top (laboratory column) experiments should be conducted 

with local sands and JP-4 fuel to study the dispersion/adsorption 

properties of the fuel. 

(10) Background water quality information for other adjacent areas 

should be documented. 

on-site: 

(1) Conduct a complete inventory and survey of all existing wells 

including depth and water level measurements. A map showing the 

location of all NYAG monitoring wells should be obtained. 

(2) Request all water quality data from NYANG, especially for wells 

located near the fire pit. 

(3) Request any chemical analysis of soils which may have been 

conducted by the NYAG. If such an analysis is not available, a 

test well should be drilled near the southwest area of the tank 

farm and soil samples collected above the water table for 

chemical analysis. 

(4) Hydrogeologic parameters near the fire pit and the landfill in 

the southwest corner of the airport property should be 

determined. Water table configuration for these areas should be 

determined. 

(5) A "background" well north of the fire pit area, and within the 

airport property should be drilled, logged and sampled. Both 

soil and water samples should be analyzed for the components of 

JP-4 fuel. 
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2.0 INTRODUCTION 

2.1 Purpose 

This report presents the Phase I portion of the review and evaluation 

of the geohydrologic and water quality conditions in the vicinity of 

the Suffolk. County Airport, located n~ar the Village of Westhampton, 

New York. The evaluation was based on data made available to Dan 

Raviv Associates, Inc. (DRAI) by the Environmental Protection Bureau, 

State of New York Department of Law (NYDOL) (Appendix A). The purposes 

of this evaluation were to, (1) establish, based on existing data, the 

extent of ground water contamination due to the reported jet fuel 

spill occurrences at the fuel storage facilities located near the 

southern boundary of the airport property; and (2) identify data 

deficiencies and proposed methods of data acquisition. 

2.2 Scope of Review 

In order to evaluate the data base and develop conclusions and 

recommendations relative to the geohydrologic conditions in the area, 

we directed our efforts in four tasks: 

Task 1: Review of reports and, in particular, of data and 

information on water quality, water levels, and 

water usag~ near the airport; 

Task 2: Field reconnaissance and meetings with technical 
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personnel of the Suffolk County Water Authority 

and Suffolk County Health Services (previously 

Suffolk County DEC); 

Task 3: Conducted limited-field investigation, 

including water quality sampling and water level 

measurements in monitoring wells near the fuel 

storage area; 

Task 4: Data analysis, presentation and report preparation 

including recommendations for remedial actions to 

mitigate ground water pollution and protect public 

water supplies. 

For Task 1, the data and reports listed in Appendix A were reviewed. 

These data were provided by the. Environmental Protection Bureau of the 

New York State Department of Law at the onset of this evaluation or 

were requested by DRAI. 

The Task 2 field reconnaissance was conducted. Dr. Greg Shkuda and 

Mr. Richard Markel of the NYOOL accompanied Dan Raviv of DRAI during 

the site visit. Our survey of the land features at the spill sites 

consisted of a specific inspection of the area by driving and walking 

along the road on the southern airport boundary, visiting the fuel 

storage tanks, airport landfill and the fire pit location. Limited 

2-2 



./Y-~& 
DRAFT/83Cl46/2.0/10-24-83 

field investigation was performed as described in Task 3. DRAI 

personnel conducted a field investigation on August 8, 1983. Three 

Department of Transportation wells (Nos. 19, 16 and 14) south of the 

NYAG tank farm were measured for water levels and sampled. The memo 

documenting the field trip may be found in Appendix D. 

2.3 Chronology of Spills and Subsequent Actions 

Outlined below are the major events relating to the Jet Fuel spills 

which occurred at the Suffolk County Airport at Westhampton (from 

Markel investigation, December, 1980, Ref. 240). 

Date Event 

1966 or 1967 84,000 gallons of JP-4 Jet Fuel lost by Air Force 

(Air Force never admitted this) 

Feb. 25, 1974 A spill of 10,700 gallons of JP-4 Jet fuel 

reported spilled by the New York Air Guard (NYAG 

acknowledges this spill). 

April 16, 1974 John Miller, a local well driller, discovers fuel 

in some of the wells he is drilling-SOD ft. south 

of tank farm. 

May 3, 1974 Commissioner John Flynn (SCDEC) receives a request 

from Legislator N.W. Daniels to commence an 

investigation into fuel spills at the Air Base. 

May 10, 1974 Meeting was held to discuss the fuel spills and 
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July 1, 1974 

Feb. 24, 1975 

June 24, 1977 

possible abatement actions to be taken. The 

meeting was attended by representatives from the 

NYAG, Suffolk County Department of Environmental 

Control (SCDEC), New York State Department of 

Environmental Conservation (NYSDEC), USEPA, 

Suffolk County Department of Health (SCOH), 

Suffolk County Water Authority SCWA), and Suffolk 

County Aviation Department (SCAD). 

NYSDEC proposes a program to clean up the 

10,700 gallon JP-4 spill of February 25, 1974. The 

cost of this program was estimated at $400,000 and 

was never implemented). 

Swmnary Report by Fred Van Alstyne, Senior 

Engineering Geologist of NYSDEC concludes "since 

it does not appear that the public water supply is 

endangered, removal of the contaminant does not 

appear necessary or feasible". This marks the end 

of the 1974 fuel spill investigation. 

Fuel pollution is discovered in wells along Peters 

Lane during routine investigation of leachate and 

oil plume by SCDEC, Fresh Water Resource Section. 

Five homes and one apartment building (housing 

four families) had their wells contaminated by 
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June-July, 1977 

July 14, 1977 

Sept. 26, 1977 

November, 1977 

Dec. 19, 1977 
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fuel - as was evident by fuel odor emanating from 

faucets. 

SCDEC drilled wells near Peters Lane and north of 

tank farm at Air Base. Conclusion reached was 

that the northern portion of Peters Lane water 

supply was contaminated by fuel at a depth of 

about 55-75 ft. below surface (depth to water 

table 30feet) • 

Meeting held to discuss new findings of 

contamination of ground water on Peters Lane. 

Agencies involved were SCDEC, NYAG, NYSDEC, SCHS, 

SCWA, USEPA, and the consulting firm Geraghty & 

Miller, Inc. The main outcome of this meeting was 

that public water should be provided to Peters 

Lane. 

National Guard water truck and containers are set 

up on Peters Lane so that residents can have 

potable water. 

Water main is installed on Peters Lane and the 

homeowners are hooked up, NYSDEC has intentions 

of suing the Defense Department. 

Geraghty & Miller, Inc. submitted a preliminary 

estimate for cleanup of Westhampton Air Base fuel 

spills. 

2-5 



/7,r£J 
DRAFT/83Cl46/2.0/10-24-B3 

March 14, 1978 

August 9, 1978 

Feb. 5, 1979 

Feb. 6, 1979 

May l, 1979 

June 23, 1980 

Meeting held at Air Base to review events to date. 

Joan Sherb, NYSDEC indicated she would initiate a 

lawsuit against U.S. Defense Department. 

Air Guard offers laboratory support and 

requests that the wells in the affected area be 

sampled. 

Meeting held at Air Base. NYAG admitted to the 

10,700 gallon fuel spill. The NYAG requested 

citations of the law under which they would have 

to clean up the fuel spill. 

Joan Scherb, Regional -NYSDEC attorney sends 

a letter to NYAG outlining laws under which it is 

illegal to spill hydrocarbons into the groundwater 

reservoir. 

Water samples are collected from two wells near 

Peters Lane. Samples could not be collected from 

homes on Peters Lane because their original well 

pumps were inactivated when they were hooked up to 

the public supply. 

SCHS prepares estimates to clean up the 

aquifer contaminated by the 1966-67 spill (84,000 

gallons) and the 1974 spill(lD,700 gallons). The 

contaminated area is estimated to extend over 600 
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acres and the cost of cleanup was determined to be 

approximately $45,000,000. 

July 2, 1980 The above cost of cleanup is forwarded to Joan 

Scherb (NYSDEC) • 

November, 1980 NYSDEC files.a $45,000,000 notice of claim against 

the federal government for Jet-fuel pollution of 

the ground water near the Suffolk County Airport 

in Westhampton. 

A summary of water quality sampling and analyses relating to the 

investigation by the SCHD during the period 1974-1977 is presented in 

Table I. This summary was extracted from the file material attached 

to the December 24, 1980 memo from Richard Markel to Joseph Baier, of 

the Suffolk County Department of Health (SCHD). Field investigations, 

including well drilling and ground water sampling, were conducted 

during the period from 1974 through 1980 and in subsequent years. 

These are summarized in Section 3.3. 
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result of the reported spills. The responsibility for well 

installation, number of wells, well use and their characteristics are 

summarized below for clarity. The location of these wells is shown on 

Figure 2 and their history, ownership and properties listed in the 

respective tables. 

(1) New York Department of Transportation Wells (Table II) 

NYDOT installed 22 wells in March 1982 in an area from just south 

of the tank farm to just south of Montauk Highway. These wells 

penetrate the top of the water table and are screened three to 

five feet into the water table. Water level measurements and 

water quality samples were obtained in these wells in March 1982. 

(2) Private Wells (Table III) 

A number of private wells have been sampled at various times 

since 1974. In general, well construction details and pump 

setting depths are not known. 

(3) Suffolk County Department of Health Wells (Table IV) 

In December 1981, the SCDH drilled 6 wells in an area just south 

of the tank farm. These wells ranged in total depth from 37 to 

82 feet and completed with a 5-foot screen at the bottom. 

Wells 4, 6 and 7 were sampled in December, 1981; Wells 4 and 6 

were sampled again in March 1982 and May 1982. Wells 2 and 5 

have been sampled during drilling and were not completed as 

monitoring wells. 

(4) Suffolk County Water Authority Monitoring Wells (Table V) 
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Five wells were installed by the SCWA in August 1974. These were 

installed after contamination problems were first discovered 

south of the airport. They were installed in a location between 

the SCWA public supply well field of Meetinghouse Road and the 

southern end of the airport. These wells are relatively shallow 

and are screened into the top of the water table. 

(5) SCWA Water Supply Wells (Table V) 

These wells were const:,:ucted from 1903 to 1962 and collectively 

pump on the order of 3,000 gallons per minute (gpm). They range 

from 46 to 78 feet in total depth. Screened intervals are 

generally from 20 to 25 feet from the three-foot bottom 

tailpiece. 

(6) Additional SCWA Monitoring Wells (Table V) 

These wells were drilled in June 1974 and are located throughout 

the project area. The wells were installed as part of the SCWA 

monitoring system. They range from 8 feet to 44 feet in depth 

and are screened 3 to 5 feet from the bottom. No recent sampling 

data is available for these wells. 

(7) New York Air Guard Wells (Table VI) 

Twenty-three wells were drilled in May 1982 in the area in and 

around the airport. These wells range from 10 to 40 feet in 

depth with ten feet of screen at the bottom. These wells were 

sampled in May 1982. 

(8) Quogue Wildlife Refuge (Table VII) 
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In March, 1983, six monitoring wells were installed in the area 

proposed for development adjacent to the wildlife refuge. The 

wells range from 24 to 65 feet in depth and are screened 3 feet 

at the bottom. These wells were sampled March 29, 1983 by ORAI 

as part of a baseline study. 

(9) SCOH Investigation Wells (Table VIII) 

Six (100 series) wells were installed during the June-July 1977 

investigation in the Peters Lane and tank farm area by SCOH. 

These wells were augered to 82 feet with water or soil samples 

taken at different depths These wells were screened and 

completed either at the top of the water table or at about 65 

feet. 

Three wells CS-series) were installed in March 1982 in the 

vicinity of the airport landfill. These wells were augered to 62 

feet and sampled at several depths. Two wells were screened from 

60 to 62 feet and the remaining well was screened from 20 to 22 

feet. 
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4.0 EVALUATION OF AVAILABLE DATA 

4.1 Methodology 

Base Map 

The Suffolk County Airport and vicinity base map was constructed from 

an aerial photograph mosaic dated April 6, 1976. Roads, bodies of 

water, and other pertinent land features were drawn on the map. This 

base map was used for water quality, water level and water table 

contour interpretation presentations. 

Well Location and Identification Map 

Through review of the data received from NYDOL, well classifications 

were assigned and locations approximated. These well locations were 

marked with a symbol as to ownership or designation on a copy of the 

base map (Figure 2) and assigned their respective numbers. A 

tabulation of the available well data was also placed on Figure 2 

listing the type of well or ownership, well number, date drilled and 

well depth when available. 

A grid wit.~ a scale of 1,000 feet by 1,000 feet was also drawn over 

the base map (Figure 2). The purpose of this grid is to illustrate 

the location and density of available wells throughout the study area. 

The grid will also serve as a reference for well locations and the 

evaluation of the monitoring system adequacy. 
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Water Table Contour Map 

An attempt was made to contour water table elevations with the data 

available from all wells. However, the only series of wells measured 

within a reasonable period of time to allow for proper contouring were 

the NYDOT wells. These measurements were taken between 9:00 a.m. and 

1:00 p.m. on March 18, 1982. A tabulation of these measurements was 

reported on a drawing dated 3/22/82 for NYDOT (Reference No. 224, 

Appendix A). The elevations for these measurements were related to an 

elevation reference point designated as 100 feet. The location of 

this point is approximately at the 25 foot mean sea level elevation as 

taken from a USGS topographic map. The 25 foot elevation was 

substituted as the reference point. As a result, adjusted ground 

water elevations were tabulated (See Table IX). The ground water 

elevations were adjusted to agree with the area mean sea level 

elevations. These adjusted elevations were then plotted on the map at 

their respective well locations and ground water contours were drawn 

(Figure 3). From the ground water contour lines a flow net was then 

constructed to determine the approximate local ground water flow. 

Also included on Figure 3 are the designated locations of the two 

hydrogeologic profiles A-A' and B-B'. 
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Hydrogeologic Profiles 

Two hydrogeologic profiles were constructed (Figures 4 and 5). One 

profile is oriented in a north-south direction and the other is 

oriented in a southwest-northeast direction. Geologic logs were not 

available for any of the wells except those installed by the NYAG. 

The general area geology consists of glacial tills and related outwash 

sands and gravels. The sands and gravels are approximately 100 feet 

below sea level in depth. Most of the wells are less than eighty feet 

deep and the lithology they penetrate is most likely these glacial 

sands and gravels. 

The surface elevations for most wells (except the SWCA monitoring 

wells) were not available from the file data. The surface elevations 

used on the profiles were approximated from the USGS topographic 

sheet. 

After the surface elevations were determined, the well depths and 

depths to water were placed on the hydrogeologic profiles (Figures 4 

and 5). The NYDOT wells are drawn in dashed lines, due to the fact 

that no positive well depth is known. The NYDOT wells are reported as 

having their screens penetrating the top part of the water table, 

therefore only the reported depth to water was placed on the profile. 
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For some of the wells found on the map, data were not available for 

either well depth or depth to water. 

Water table elevations indicated on the profiles (although from 

various periods) is in general agreement with the water table contour 

map (Figure 3). They indicate ground water discharge to the Creeks 

and general ground water flow direction from north to south. However, 

two anomalously high water table elevations were recorded near the 

tank farm in December 19B1 and May 1982 (Figure 5). 

Water Quality Map 

Water quality distribution in the water table aquifer for sampling 

conducted at the end of 19B1 and the beginning of 1982 was plotted on 

the base map for all the available wells and the respective sampling 

periods (Figure 6). Limited sampling of the Wildlife Refuge took 

place in March 19B3. To obtain this information, the laboratory data 

sheets were extracted from the file received from the NYDOL. These 

data sheets ar presented in Appendix B. In addition, the reported 

composition and the various chemical components of the JP-4 fuels were 

compiled and are presented in Appendix C. 

A list of organic compounds was compiled from the laboratory data 

sheets (Table X). The densities of the compounds were determined and 
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listed and a numerical index was assigned for reference on the map 

(1,1- dichloroethlyene was accidentally omitted, but was only present 

in one sample at 4 ppb). These compounds were also listed 

alphabetically with a cross-reference to index numbers (Table XI). 

The laboratory data results were .reviewed and compared to memos, 

notes, and letters to assess any additional information pertaining to 

the samples. Information from qualitative testing in the field (i.e. 

odor, taste and appearance) of some the samples is available from the 

files, but has not been presented on the water quality map. Some of 

these data are presented in Table I for the period 1974 through 1977. 

After the locations of the samples had been placed on the map, the 

data from the laboratory results were then transferred. Near each 

well location, the compounds found were listed in an increasing order 

according to the index number (Table X). If the compound was present 

or detected, the assigned index number is listed. If the compound was 

present and quantified, the index number is listed with the 

concentration (in parts per billion) in parenthesis next to the 

number. 

A line was drawn under the listing of compounds present in the sample, 

and the following information was placed underneath it: 

(l) Sample number 
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(2) Well or sample depth (when available); and 

(3) Month sampled 

water quality data presented on Figure 6 ranges from non-detected 

concentrations to about 1,000,000 ppb. Many of the compounds were 

reported as present and were not quantified. Taking into account that 

the high concentrations may have been an analytical error, a 

contaminated ground water area south of the tank farm can nevertheless 

be delineated. 

Number of Detected Compounds 

A graphic representation of the most frequently detected organic 

compounds in ground water versus the type of compound found was 

constructed (Figure 7). 

The reported detection for the monitoring wells were tabulated for all 

compounds detected in two or more samples and were placed on the 

graph. This graph represents the frequency of compounds detected in 

ground water samples regardless of their concentrations. 

4.2 Geology 

The geology of the region has been extensively studied, primarily 

because of the importance of ground water to Long Island. Glacial 
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deposits, consisting of till and outwash sands and gravels of 

Pleistocene Age, mantle much of Long Island. In this area, they are 

found to a depth of about 100 feet below sea level and unconformably 

overlie the sediments of the Cretaceous Magothy Formation on an 

erosional surface. The Magothy Formation consists of silts, sands, 

gravels, and clays and is reported to be 800 to 1,200 feet thick in 

this area (Jacob, 1968; Anderson & Berkebile, 1976). The underlying 

Cretaceous sediments and bedrock are not considered here because they 

are found well below the depth of the fresh water aquifer and the 

contamination. 

Descriptions of samples obtained during drilling for installation of 

monitoring wells in the vicinity of the Suffolk County Airport 

indicate that the glacial material is composed primarily of fine to 

coarse sand with some silt and gravel. Glacial material is often 

variable in lithology and depositional mode within relatively small 

areas. Local variations could affect ground water quality, in 

particular clay particles may adsorb organic compounds in percolating 

water. Variations in depositional mode, resulting in different 

bedding structures, could affect ground water flow paths. Detailed 

logs, continuous from the surface to the total depth of any monitoring 

well should be obtained whenever possible. 

4-7 



ZJ'fbJ 
DRAFT/83Cl46/4.0/l0-25-83 

The constructed hydrogeologic profiles (Figures 4 and SJ display the 

depths of some of the wells and the lithologies encountered. Based on 

available information about the area, the lithology is described in 

the profiles as fine to coarse glacial sands and gravels. 

4.3 Geohydrology 

Geohydrologic conditions of the region are known based on numerous 

investigations (Nemickas, 1982; Berkebile, 1975; Holzmacher, 

McLendon and Murrel, 1968). Underneath Long Island fresh ground water 

occurs in a lenticular shaped deposit overlying salt water. The 

deposit is thickest toward the center of the island, thinning rapidly 

along the coasts. The fresh ground water near the Suffolk County 

Airport is usually under phreatic water table conditions. As a 

result, the elevation of the water table generally parallels the 

topography. The principal aquifers in the area are the upper Glacial 

aquifer and the deeper Magothy aquifer. These aquifers have hydraulic 

properties which are similar. For the purpose of this study, we are 

mainly concerned with the upper Glacial aquifer. The transmissivity 

of the upper Glacial aquifer ranges from about 45,000 to 75,000 

gallons per day per foot (gpd/ft) (Nemickas, 1982). The horizontal 

hydraulic conductivity is on the average about 350 ft/day and the 

specific yield ranges from 0.20 to 0.30. The saturated thickness of 

the aquifer is about 50 feet. 
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The water level contour map, constructed from the March 1982 

measurements in the NYDOT wells indicate that the water table in the 

study area generally slopes to the south and is affected by streams to 

the SE and SW (Figure 3). We have assumed that these measurements 

indicate •static" conditions because: (a) most private wells in the 

area have not been in use since 1977; (bl we do not have pumping 

records from the SCWA supply wells along Meetinghouse Road to indicate 

variations in the pumping rate from 3,000 gpm; and (c) water level 

measurements have not been obtained from the monitoring wells on a 

consistent basis to indicate water level changes with time. Based on 

the water table elevations from Figure 3, the hydraulic gradient is on 

-3the order of 1.5 x 10 ft/ft. The velocity of ground water flow in 

the glacial aquifer is computed from on Darcy's Law: 

(l)Ti 
dn 

where: v = acutal velocity of ground water, ft/day 

T = transmissivity - ranges from 6,000 to 10,000 ft 2 /day 

i = hydraulic gradient, ft/ft 

d = saturated thickness of the aquifer, feet 

n = porosity, assumed equal to specific yield 

The computed groundwater velocity is therefore about 0.6 to 1.5 

ft/day. 
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The depth to water in the vicinity of the tank farm is on the order of 

30-36 feet. The NYDOT elevations are tied into an assumed elevation 

which was adjusted for the construction of the contour map (Figure 3). 

Most of the elevations of the few other wells in which water levels 

have been measured are not known.· Water levels in private wells 

usually cannot be measured due to the inaccessibility of the wells. 

Without water level measurements tied into an elevation, and taken at 

regular intervals over a period of time, 'it:is difficult to correlate 

water table fluctuations with precipitation, stream flow, artificial 

recharge, or variations in pumpage. Since many of the wells are only 

installed into the top of the water table, relatively large variations 

in the water table elevation may not be measurable. As stated 

earlier, we have assumed that the NYDOT well measurements reflect 

current conditions. We have also assumed that the water table 

elevation does not fluctuate more than an inch or two in response to 

factors mentioned above and its configuration remains relatively 

constant. 

The available depths to water were indicated on the hydrogeologic 

profiles (Figures 4 and 5). Some surface elevations, which were not 

available from the files, were approximated from the contours on the 

regional topographic sheet. These profiles display the general 

topography with relationship to the depth to water. In addition, 
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considering the fact that the aquifer extends to a depth between 50 

and 100 feet below land surface, it is apparent from the hydrogeologic 

profiles that ground water sampling is not representative of the total 

aquifer depth. In most cases, only the top few feet of the aquifer 

were sampled. 

4.4 Surface Water and Recharge 

The area south of the airport is bounded by two streams (Aspatuck and 

Quantuck Creeks) that join to form Quantuck Bay to the south. The 

Quogue Wildlife Refuge ponds and streams, which are on the east side 

of the airport, drain south into Quantuck Creek. Aspatuck Creek also 

flows south on the western side of Peters Lane. Although no culvert 

is present under the railroad and road to the north of Aspatuck Creek, 

it was noted through our field observation that this area (which is 

adjacent to the tank farm) slopes toward the creek. 

The average precipitation for the area is 43 inches per year, based on 

the 30-year precipitation records of the National Weather Service 

(Nemickas, 1982). The amount of overland runoff from precipitation is 

relatively low because the soil and subsurface are highly permeable. 

Much of the precipitation is infiltrated through the unsaturated zone 

to the water table. Therefore, the surface water consists mainly of 

ground water discharge. 

4-11 



3Y,y'b.l 
DRAFT/83Cl46/4.0/10-25-83 

The division between infiltration and runoff of a contaminant "slug" 

such as the 10,000 gallons of fuel spilled is dependent upon several 

factors including: precipitation amount and duration, land surface 

slope and the characteristics of the unsaturated material above the 

water table. It is generally assumed that the soils and glacial sands 

allow for rapid infiltration and recharge. However, based on local 

drainage, a spill of such magnitude could in part reach surface water 

bodies. 

4.5 Water Quality 

4.5.1 Ground Water 

The water quality of the glacial aquifer in the area has generally 

been found to be potable in most parts. Iron, chloride and nitrate 

often occur in concentrations higher than drinking water standards of 

background concentrations. Concentrations of iron in the majority of 

water samples (March 1983) taken from the wells installed adjacent to 

the Quogue Wildlife Refuge were found to be above the New York State 

lilllits for drinking water (0.3 mg/1). The remaining parameters tested 

were within the drinking water standards. No volatile organics were 

detected in the surface water of the Wildlife Refuge. Other studies 

of the glacial aquifer ground water have found the water to be of good 

quality (Nemickas and Koszalka, 1982). 
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Grid Area(s) Approximate Number of Homesites or Land Use 

5-I 2 homesites and Quantuck Creek 

6-C Open area, SCWA well field 

6-E 8 homesites 

6-F 8 homesites 

6-G 2 homesites and Quantuck Creek 

This evaluation will be considered when determining recommended well 

placement for remedial measures as discussed in Section 7.0. 

5.2 Frequency and Consistency of Sampling 

The purpose of monitoring ground water quality in the study area was 

to: (l) determine if ground water is contaminated, (2) determine the 

extent of contamination; and (3) determine the rate and direction of 

contamination movement and the resultant natural dilution, if any. 

The sampling of ground water should be conducted on a regular 

schedule, which has not been done in the past. The periodic sampling 

of designated groups of wells located along approximate flow lines was 

not done. At various sampling times the parameters tested for were 

not consistent. For proper definition and mapping of contaminants and 

their movement, sampling must be on a regular schedule, utilizing the 

same wells of known depth and construction and analyzing for the same 

type of parameters. Based on ground water flow rate and distances 
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between adjacent monitoring wells, quarterly to semi-annual sampling 

would have been sufficient. However, in the past no consistent 

sampling schedule was followed. 
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6.0 DATA DEFICIENCIES 

The data deficiencies for the evaluation of the geohydrologic and 

water quality conditions in the vicinity of the tank farm can be 

separated into four categories: 

1) The characteristics of .the ground water monitoring wells. 

2) The extent of the monitoring network. 

3) The operation of the monitoring network. 

4) Aquifer and surface stream parameters. 

The approach during much of the previous field work has apparently 

been based on the existence of a simplified ground water system. The 

basic conclusion was that ground water pollution exists south (down­

gradient) of the tank farm. However, for a more accurate evaluation 

of the migration of pollutants, the physical and chemical interactions 

of the ground water with other factors must also be taken into 

account. These factors are: type of contaminants, movement of contam­

inants through the unsaturated soils (recharge from spills), ground 

water movement toward surface water bodies, ground water movement in 

the vertical plane, and the influence of pumping wells on the movement 

of contaminants. 

The characteristics of the ground water monitoring wells are deficient 

in that no survey (i.e., reference elevations and distances) of all 

the monitoring points was conducted. In addition, no distinction has 

been made between different sampling depths in the aquifer. A survey 
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is necessary for construction of ground water contour maps to deter­

mine water table configuration, direction of flow and flow rates. 

Sampling at different, known depths is necessary in order to describe 

the spread of contaminants, because of vertical as well as lateral 

migration of contaminants. This.type of ground water movement occurs 

as a result of the vertical component of flow, differences between the 

specific gravity of the water and the contaminants, the influence of 

pumping wells, and the general anisotropy of the aquifer. In addi­

tion, completely penetrating wells, screened throughout the saturated 

thickness of the aquifer, are also necessary to obtain "average" head 

measurements. These deficiencies have resulted in the absence of us­

able aata needed to delineate the plume of contamination. 

The ground water monitoring network is sparse or non-existent in some 

areas, including the critical areas of ground water discharge near 

surface water. There is a need for wells located in "background" 

areas. These areas should not have been affected by the movement of 

the contaminants. Both on-site and off-site background wells should 

be designated or constructed. The on-site location is some distance 

north of the tank farm. It is not known from the available data if 

the NYANG had found such an area north of the tank farm. 
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The operation of the monitoring network used in previous samplings is 

incomplete. The wells which have been used are part of various 

monitoring systems (Figure 2) and are not integrated into a single 

network. There has seldom been any uniformity or regularity to the 

sampling and water level measurements program. Several agencies have 

been involved without a continuous effort of utilizing the same wells, 

sampling schedule and procedures, and comparison of results. The 

method of sampling is particularly important where volatile organics 

are concerned. The monitoring program must be on a regular schedule so 

that ground water contour maps and contaminant distribution may be 

described for a specific sampling and subsequently compared with other 

monitoring periods to determine ground water and contaminant movement 

as a function of time. 

There are deficiencies in information on wells which are located 

on-site in the areas of suspected spills and other sources of 

contamination such as the fire pit. Specifically, the location, 

dimensions and properties of each monitoring well (existing or 

plugged) are needed. In addition, results of water level 

measurements, sampling and analyses should be collected and added to 

the baseline information of this report. Access to those wells should 

be allowed to the staff of the NYDOL so that they may conduct 

independent testing and sampling. 
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Data deficiencies also exist with regard to aquifer and surface 

streams characteristics. These include characteristics such as 

aquifer transmissivity, hydraulic conductivity, effective porosity, 

the relationship between ground water discharge and creek flow, the 

rate of infiltration, and the gain or removal of contaminants during 

recharge or discharge. Without knowledge of these factors, the mass 

balance and movement of contaminants is difficult to quantify. 
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Figure No. 3 cont'd 

• 

EXPLANATION 

SYMBOL DESCRIPTION 

NEW YORK DEPARTMENT OF TRANSPORTATION WELL 
Sampled 3/82 

PRIVATE, RESIDENTIAL WELLX 
Sampled 2-3/82 

SUFFOLK COUNTY DEPARTMENT OF HEALTH (SCDH) WELL 
Sampled 12/81 & 3/82 

SUFFOLK COUNTY WATER AUTHORITY (SCWA} MONITORING WELL® 
Sampled 12/81 & 1/82 

SCWA PUBLIC SUPPLY WELLS-t+ 
llEW YORK AIR GUARD WELL 

■ Sampled 5/82 

QUOGUE WILDLIFE REFUGE WELL OR SURFACE WATER SAMPLE POINT 
Sampled 3/83 

"S" MONITORING WELL OF SCDH SYSTEM 

SCDH INVESTIGATION WELL 
(no sample data since 1977) 
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TABLES 

Dan Raviv Associates, Inc. 



TABLE I 

Summary of Water Quality Analyses (l) 
Conducted in the Vicinity of Tank Farm 

1974, 1975 and 1977 

Date 

4/18/74 

Sample 

M&P Scrap Iron 
M&P Scrap Iron 
M&P Scrap Iron 

' 

( 

5/31/74 

6/6/74 

6/10/74 

6/14/74 

L0/18/74 

106 s. Country Rd. 
Aspatuck Creek 

Suffolk Scrap Yard 

74-C-94 Well 1-1 
(location unknown) 
74-C-95 Well 1-2 
(location unknown) 

74-C-96 Well 1-3 
(location unknown) 
74-C-97 Well 1-4 
(location unknown) 

74-C-98 Sump Hole 
(location unknown) 
anear POL Farm" 
(location unknown) 

S52551 

S52550 

S52549 

12/3/74 SCWA-Monitoring 
Wells 1-5 

Depth Tested 
Sampled By 

20' - 30' Newing Labs 
40' Newing Labs 

40' - 60' Newing Labs 

faucet SC!::CL(J) 
surface SCECL 
water 

faucet SCECL 

AFL(4) 

AFL 

AFL 

AFL 

AFL 

AFL 

SCECL 

SCECL 

SCECL 

SCWA 

(2)Comments 

No hydrocarbons from GC results 
No nydrocarbons from GC results 
Presence of hydrocarbons from 

GC results 

Tested for general chemistry 
Tested for general chemistry 

Tested for general chemistry 

JP-4 0. 7 ppm 

JP-4 0.5 ppm 

JP-4 0.3 ppm 

JP-4 2.1 ppm 

JP-4 3.0 ppm (water layer) 

JP-4 773.0 ppm (silt) 

Tested for general chemistry 
(TOC-4. 0 mg/1) 

Tested for general chemistry 
(TOC-37.0 mg/1, sample described) 
as "too oily") 

Tested for general chemistry 
(TOC-6. 0 mg/1) 

Tested for general chemistry and 
sent to USEPA Labs where GC/MS 
results were negative for fuel 
or gasoline. 

,1) Based on information and laboratory sheets compiled by R. Markel 
of the SCHD (December, 1980). 

2) Comments on reported results as to fuel or hydrocarbons present, 
all other parameters are not applicable. 

(3) Suffolk County Environmental Control Laboratory. 
4) Aerospace Fuels Laboratory. 



TABLE 1 (cont.) 

{ 

Date Sample 
Depth 
Sampled 

Tested 
By (2)Comments 

4/30/75 S5255l SCECL TOC-9.0 mg/1 
S52550 SCECL TOC-69.0 mg/1 
S52552 SCECL TOC-41.0 mg/1 
S52548 SCECL TOC-6.0 mg/1 

8/30/77 93 Peters La. faucet NYSDH< 5 > Gasoline less than 0.25 ppb. 
No hydrocarbons present 

95 Peters La. faucet NYSDH Gasoline less than 0.25 ppb. 
Hydrocarbons present 

98 Peters La. faucet NYSDH Gasoline less than 0.25 ppb. 
No hydrocarbons present 

106 Peters La. faucet NYSDH Gasoline less than 0.25 ppb. 
Hydrocarbons present 

Auto Scrap faucet NYSDH Gasoline less than 0.25 ppb. 
No hydrocarbons present 

Well #117 25' (WT) NYSDH Gasoline less than 0.25 ppb. 
Hydrocarbons present 

Well #ll8 25' (WT) NYSDH Gasoline less than 0.25 ppb. 
J,; 

d/30/77 93 Peters La. faucet NYSDEC( 6 ) 
Hydrocarbons prese1r7) 

Fuel taste and odor 
95 Peters La. faucet NYSDEC Fuel taste and odor 
98 Peters La. faucet NYSDEC No fuel taste and odor 
106 Peters La. faucet NYSDEC Fuel taste and odor 
Well #ll7 NYSDEC Fuel taste and odor 
Well #ll8 NYSDEC Fuel taste and odor 

9/8/77 106 Peters La. faucet SCECL All wells tested for lead and 
98 Peters La. faucet SCECL results were less than 
95 Peters La. faucet SCECL 0.01 mg/1 
93 Peters La. faucet SCECL 
Well #118 faucet SCECL 

12/13/77 Private homes faucets NYSDEC Tested for taste and odor for. 
on Fairview and presence of leachate. 
Homestead Avenues 

(5) New York State Department of Health, Division of Laboratories and 
Research, Environmental Health Center. 

:6) New York State Department of Environmental Conservation. 
(7) Qualitative survey conducted for fuel taste and odor by NYSDEC. 
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TABLE II 

New York Department of Transportation Wells 

Screen Depth to Water 
Well No Interval from TOC (ft.) 

1 All wells 26 3/18/82 
2 screened 28 3/18/82 
3 from 2 to 28 3/18/82 
4 5 feet into 27 3/18/82 
5 the top of 26 3/18/82 
6 the water 26 3/18/82 
7 table. 24 3/18/82 
8 21 3/18/82 
9 16 3/18/82 

10 26 3/18/82 
11 24 3/18/82 
12 19 3/18/82 
13 20 3/18/82( 
14 34 3/18/82' 
15 34 3/18/82 
16 32 3/18/82 
17 36 3/18/82 
18 26 3/18/82 
19 33 3/18/82 
20 33 3/18/82 
21 31 3/18/82 
22 25 3/18/82 
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TABLE III 

Private Wells 

Well (l)
I Sample No. 
L Location or OWner on Map Depth (ft) 

Public Works Garage y 
J. Phares A 
Chesterfield Assoc. B 
J. Valdez C 70 
V. Allen D 
P. Vella E 98 
Stain (SCWA?) F 
w. Burding G 34 
M. Barauskas H 150 
H. Sadlowski J 45 
F. Hulse I 70 
R. Barauskas K 70 
A. Povilaucks L 34 
B. Novick M 36 
c. Belson N 33 
Fire Equip. Repair 0 23 
Brown p 

I J. Tiln\ai1 Q:I 
J. Bruno R 28 
McCutcheon s 
B. Schul.berg T 
Betz 24 
O'Brien 25· 
D. White 26 30? 
F.C. White 27 20 
Fisher 28 
Noble Laird 32 
J. Fitzharris 33 
H. Boyd 34 21? 
W.H. Maio 35 
C. Northington 36 
E. Schultz 37 54? 
D. Smiley 38 
D. Fitchugh 39 
B. Beczak 40 
L. Rogers 41 25? 
R. Kavan 42 32? 
Stanch 43 50 

(1) These measurements may be sampling depths. Some are the 
footage numbers written under the names and address on 
sampling data. 



TABLE IV 

Suffolk County Department of Health Wells 

Well 
Well No Depth (ft) 

2 82 

3 82 

4 37 

5 82 

6 40 

7 

Screen 
Interval 

Depth to 
Water (ft) Comment 

remaining 
wells 

believed 
to have 

4 1 -5 1 screens 

32 

34 

34 

28 

removed 

removed 

35 

36 



TABLE V 

Suffolk County Water Authority Wells 

Elevation 
of 

Well Screen Depth to Measuring Diameter 
Well No. Depth (ft) Interval (ft) Water (ft) Point (ft) Casing (in) 

l(S52496) 20.8-25.8 19.9-8/74 25.4 2 
2 (S5249F) 17.6-22.6 16. 7-8/74 22.2 
3 (S52498) 15.8-20.8 15.0-8/74 20.5 
4(552553) 13.4-18.4 12.7-8/74 18.0 
5($52554) 14.0-19.0 13 .4-8/74 18.6 2 
S52128 37 32-37 31-6/74 41.38 5 
S52492 8.4 5.4-8.4 7-7/74 17.50 2 
S52548 40 30.3-35.3 31-8/74 41.37 2.5 
S52549 42.5 35.1-40.l 36-8/74 45.82 2.5 
S52550 44 36.5-41.5 37-8/74 46.82 2.5 
S52551 28.9 20.2,-25.2 21-8/74 29.63 2.5 

Meetinghouse Road Well Field 
l 46 8 
12 47 10 
13 47 10 
14 58.3 10 
15 56.4 10 
16 58.3 10 
17 56.2 10 
18 54.6 10 
19 54.7 10 
20 77.8 16 
21 50.3 8 
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TABLE VI 

New York Air Guard Wells 

Well Well Screen Depth to 
Well Date Depth Diameter Interval Water 
No. Drilled {ft) (in) (ft) (ft) Comments from Well Logs 

1 5/3/82 38 3 28-38 33 
2 5/4/82 38 3 28-38 33 petro odor from 30'-38' 
3 5/4/82 38 3 28-38 32.5 
4 5/4/82 38 3 28-38 34 
5 5/4/82 38 3 28-38 35 
6 5/6/82 25.5 3 15.5-25.5 22.7 
7 5/6/82 17 3 7-17 14.8 
8 5/5/82 10 3 10 5.7 
9 5/6/82 40 3 30-40 36. 

10 5/6/82 40 3 30-40 35.5 
11 5/5/82 38 3 28-38 34 
12 5/582 35.5 3 25.5-35.5 33 petrol odor 
14 5/5/82 36 3 26-36 32 petro odor 
15 6/7/82 38 4 28-38 31 no fuel odor 
16 6/7/82 38 4 28-38 31 fuel odor at 10' to 38' 
17 6/8/82 38 4 28-38 31. 7 fuel odor 20' to 40' 
18 6/8/82 38 4 28-38 31.8 fuel odor 20' to 40' 
19 6/8/82 38 4 28-38 32.3 fuel odor 30' to 40' 
20 6/9/82 38 4 28-38 32.5 fuel odor 30' - 38' 
21 6/9/82 38 4 28-38 35.3 fuel odor 30' - 38' 
22 6/9/82 38 4 28-38 34.8 no fuel odor 
23 6/10/82 38 4 28-38 30.6 
24 6/10/82 38 4 28-38 32.6 



TABLE VII 

Quoque Wildlife Refuge Wells 

Depth Screen Depth 
Well No. (ft) Interval (ft) Water (ft) 

Q-1 57 54-57 45 

Q-2 22 19-22 5 

Q-3 65 62-65 41 

Q-4 42 39-42 30 

Q-5 34 31-34 6 

Q-6 24 21-24 11 



TABLE VIII( 

Monitoring Wells Installed by (l 
Suffolk County Department of Health ) 

Date Depth Screen Depth to 
Well No. Drilled (ft) Interval (ft) Water (ft) Comments 

#118 6/77 82 61: - 63 10 fuel 30' - 55' 

. 
82 64 - 66 20 fuel 30' - 60'1117 6/77 

#119 6/77 82 Top of Water Table 22 no fuel 

1140 7/77 82 30 - 35 35 upper 5' of 
aquifer 

contamination 

#141 7/77 82 Top of Water Table 28 no fuel 

#142 7/77 82 Top of Water Table 18 no fuel 

62 60 - 62 15 airport landfillS72534 3/82 

S72535 3/82 62 60 - 62 15 airport landfill 

22 20 - 22 15 airport landfillS72536 3/82 

(1) Sources: December, 1980 Memo from Markel to Baier. 
October, 1983 Letter from Markel to DRAI. 



TABLE IX 

Relative Ground Water Elevations NYDOT Wells (l) 
March 22, 1982 

NYDOT 
Well 

No 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

NY DOT( 2 ) 

Top of Well 
Elev. (ft) 

107.41 
109.58 
110.25 
108.80 
106.70 
111.73 
107.75 
102.35 
96.55 

106.72 
104.50 
100.50 
99.72 

119.53 
120.14 
118.22 
121.39 
110.99 
116.84 
116.97 
113.94 
104.92 

NY DOT 
Ground Water 
Elev. (ft) 

Bl. 73 
81.90 
81.94 
82.10 
80.96 
86.06 
84.12 
81.48 
80.56 
80.78 
80.53 
81.13 
80.34 
85.85 
85.89 
86.09 
85.44 
85.06 
84.16 
84.34 
83.40 
B0.02 

NYDOT 
Depth to 

Water (ft) 

25.68 
27.6B 
28.31 
26.70 
25.74 
25.67 
23.63 
20.87 
15.99 
25.94 
23.97 
19.37 
19.58 
33.68 
34.25 
32.17 
35.94 
25.93 
32.68 
32.63 
30.54 
24.90 

Relative( 3 ) 

Top of Well 
Elev. (ft.msl) 

32.41 
34.58 
35.25 
33.80 
31.70 
36.70 
32.75 
27.35 
21.55 
31. 72 
29.50 
25.50 
24.92 
44.53 
45.14 
43.22 
46.39 
35.99 
41.84 
41.97 
38.94 
29.92 

Relative 
Ground Water 
Elev. (ft.msl) 

6.73 
6.90 
6.94 
7.10 
5.96 

11.06 
9.12 
6.4B 
5.56 
5.78 
5.53 
6.13 
5.34 

10.B5 
10.89 
11.05 
10.45 
10.06 
9.16 
9.34 
8.40 
5.02 

(1) Relative elevations determined by substitution of the topographic elevation 
estimate for the starting point elevation of 100 ft by the NYDOT. 

(2) All elevations were taken from fire hydrant N/W corner of 
south Country Road and Peters Lane on top of bolt opposite •N" is •TENN• 
and assumed as elevation 100.00. 

(3) Elevations determined using the 25 ft. elevation contour (on which the 
fire hydrant is located)) substituted for the 100.00 ft elevation. 



DRAFT/83Cl46/table 10/10-19-83 
Pagel of 3 

TABLE X 

Relative Density of Organic Compounds 
Detected in Water Samples(ll 

Suffolk County Airport 

Compound
121No. 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

(3)
Organic Compound 

pentane 
2-methylpentane 
hexane 
2,3-dimethylbutane 
3-methylpentane 
2-methylhexane 
heptane (5 ) 
3-methylhexane 

1612,3-dimethylpentane 
diethyl ether (?) 
2,4,4-trimethyl-2-pentene 
methylcyclopentane _ _ 

1811,3 dimethylcyclohexane 
ethylcyclopentane 
methylcyclohexane 19 ) 1,3,5-trimethylcyclohexane 
cyclohexane 
2-propanol 
ethylcyclohexane 
acetone (2-propanone) 
2-butanone 
2,4-dimethyl-3-pentanone 
2-methyl-3-pentanone 
para-xylene (1,4-dimethylbenzene) 
isopropylbenzene 
propylbenzene 
meta-xylene (1,3-dimethylbenzene) 
1,3,5-trimethylbenzene 
toluene 
ethylbenzene Ill) 
total xylenes 
1,2,4 trimethylbenzene 
benzene 
ortho-xylene (1,2-dimethylbenzene) 
tetrahydrofuran 
cyclohexanone 

Density 
Rela~iv,41 

(dimensionless) 

0.6262 
0.6532 
0.6603 
0.6616 
0.6645 
0.6787 
0.6838 
0.6860 
0.6951 
0.7138 
0.7218 
0.7486 

---0-.7660·- ------

0.7665 
0.7694 
0.7708 
0.7786 
0.7855 
0.7880 
0.7899 
0.8054 
0.8108(10) 
0.830 
0.8611 
0.8618 
0.8620 
0.8642 
0.8652 
0.8669 
0.8670 
0.8685 
0.8758 
0.8786 
0.8802 
0.8892 
0.9478 
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TABLE X (cont.) 

Compound( 2 ) 
No. 

. (3)
Organic Compound 

[WATER) 

101 chlorobenzene 
102 l,l-dichloroethane 
103 dichlorodifluoromethane 
104 carbon disulfide 
105 methylene chloride (dichloromethane) 
106 1,1,1-trichloroethane 
107 1,1,2-trichloroethane 
108 trichloroethylene (trichloroethene) 
109 bromobenzene 
110 carbon tetrachloride (tetrachloromethane) 
111 tetrachloroethylene 

Rela~iv14 )
Density 

(dimensionless) 

[l.O 

l.1058 
l.1757 (12)
1.1834 
l.2632 
1.3266 
1.3390 
l.4397 
l.4642 
1.4950 
l.5940 
l.6227 

COMPOUNDS REPORTED FOR WHICH RELATIVE DENSITIES ARE NOT AVAILABLE: 

201 
202 
203 
204 

l-ethyl-2-methylcyclopentane 
l-ethyl-3-methylcyclopentane 
.JP-4 
BTX + (benzene, toluene, xylene,+) 

0.751 - 0.802 113 > 
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TABLE X (cont.) 

Footnotes 

Source: CRC Handbook of Chemistry and Physics, 60th and 62nd editions. 

(1) Complete list of organic compounds [analyzed for] is 
shown in Appendix A. 

(2) see Figure 4, Water Quality Map. 

(3) Compound name as reported; name in parentheses is 
synonymous compound name for which relative density is 
available. 

(4) Density of liquid organic compounds at 20°C relative to 
water at 4°C, unless otherwise noted. 

(5) Relative density for (d) stereoisomer. 

(6) 1,2-dimethylpentane also reported, but no relative 
density available. 

(7) Reported as 3,4,4-trimethyl-2-pentene, but no relative 
density available. 

(8) Relative density for (cis) structure. 

(9) Reported as 1,1,3-trimethylcyclohexane, but no relative 
density available; relative density for (cis) 
structure. 

(10) Both organic liquid and water at 0°C. 

(11) Average of relative densities of meta-, para-, and 
ortho-xylenes. 

(12) Organic liquid at 57°C, water temperature not known. 

(13) Approximate density range - Military Specification 
MIL-J-5624E, March 23, 1960 
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NE'\V y O!:U"- ·rESTil'-JG L.t.·~lBO::.:?.A·.:oR.IES, INC. 

Pai;e 19 LabNo. 82-64452 (A) 
Sample: Rl7-01 

VOLATILE COMPOUIIOS Detection 
Method CAS Limit Found 

Parameter tlJg/1): No. No. {,bq/1) (liq/1) 

Acrolein 603, 624 107-C2-8 100 < 100 
Acrylonitrile 603, 624 107-13-1 100 < 100 
Benzene 624 71-~J-2 10 16.6 
Bromodichloromethane 624 75-27-4 10 < 10 
Bromofonn • • 624 75-25-2 10 < 10 
Bromor-.e thane 624 74-aJ-9 10 < 10 
Carbon Tetrachloride 624 . 56-23-5 10 < 10 
Ch1 orobenzene 624 108-;0-7 10 < 10 
Chlorodibromomethane 62_4 124-48-1 10 < 10 
Ch1 oroethane 624 75-'.l0-3 10 < 10 
2-Chloroethyl vinyl ether . '624 110-75-8 10 < 10 
Chlorofonn 624 67-56-3 10 < 10 
0- - 'romethane 624 74-a7-3 10 < 10 
Dichlorodifluoromethane 624 10 < 10•1,1-Dichloroethane 5·24 75-34-3 10 < 10 
1,2-Dichloroethane 624 107-06-2 10 < 10 
l,1-Dichloroethylene 624 75-35-4 ·10 < 10 
Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 
1,2-Dichloropropane 624. . 78-87-5 10 < 10 
1,3-Dichloropropene 624 10061-02-6 10 < 10 
Ethyl benzene 624 100-41-4 10 88.6 
Methylene Chloride 624 75-09-2 10. < 10 
1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 
Tetrachloroethylene 624 127-18-4 10 < 10 
Toluene 624 108-88-3 10 < 10 
1,1,1-Trichloroethar.e 624 71-55-6 10 < 10. 
1,1,2-Trichloroethar.e 624 79-00-5 10 < 10 
Trichloroethylene 624 79-01-6 10 < 10

•Trichl orofl uoromethane 624 10 <· 10 
\_ ,lyl chloride 624 7:-01-4 10 < 10 

<=None detected, less than 



Page. 20 Lab No. 82-64452 (A 
Sample: Rl7-01 _62££!

VOLATILE COMPOUNDS - cont'd Detection 
Method CAS Limit Found

Parameter (.ug/1): No. No. (.ug/1) (.ug/1) 

Cyclohexane Present 
Methylcyclopentane Present 
Tetrahydrofuran Present 
2-Butanone Present: 
1,2-Dimethylpentane .- Present 
Methylcyclohexane Present 
Ethyltyclopentane Present 
Cyclohexanone Present.-
3-Methylhexane Present 
l-Ethyl-2-Methylcyclopentane Present 
l-Ethyl-3-Methylcyclopentane Present 
3,4,4-Trimethyl-2-Pentene Present 
1,3-Dimethyl cycl ohexane Present 
1,1,3-Trimethylcyclohexane Present 
iso-propylbenzene Present 
_£-xylene Present 
o-xylene Present 
Propyl benzene Present 

' 

\ 

.. 

• 
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NE\-V YO~~ '.;l'EGTII~G L.t~~ORA'JrORIE~, INC. 6"5(', 
Pa.""C 22 I.a!, No. 82-64452 (J 

Sa119le: Rl9-01 

VOLATILE COMPOUNDS 

. 'a rameter {,l,g/1 ) : 

,crolein 
ricry1oni tril e 
lenzene 

Jromodichloromethane 
irorr.oform 
Iromorr.e thane 

~arbon Tetrachloride 
:h1orobenzene 
Chlorodibrornomethane 
:hl oroethane 
2-Chloroethyl vinyl ether 
:hloroforr.1 
Chloror.iethane 

.chlorodifluoromethane 
1.1-Dichloroethar.e 
1.2-Dichloroethane 
1.1-Dichloroethylene 
Trans, 1.2-Dichloroethylen: 
1.2-0i chloropropane 
1°,3-0ichloropropene 
Ethyl benzene 
Methylene Chloride 
1.1.2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1.1-Trichloroethane. 
1.1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoro~ethane 

'nyl chloride 
· LJi ch1orodi fl uorc;;iethane 

Tetrahydrofuran 

Detection 
Method CAS Limit Found 

No. No. t,fig/1) t,ig/1) 

603. 624 107-02-8 100 < 100 
603, 624 107-13-1 100 < 100 

624 71-43-2 10 < 10 
624 75-27-4 10 < 10 
624 75-25-2 10 < 10 
624 74-:-83-9 10 < 10 
624 56-23-5 . 10 < 10 
624 108-90-7 10 16 
624 124-48-1 10 < 10 

624 .75-00-3 10 < 10 
624 110-75-8 10 < 10 
624 67-66-3 10 < 10 
624 74-87-3 10 < 10 

,624 10 < 10 
624. 75-34-3 10 < 10 
624 107-06-2 10 < 10 . 
624 75-35-4 10 < 10 
624 156-60-5 10 < 10 
624 78-87-5 10 < 10 
624 • 10061-02-6 10 . < - 10 

624 100-41-4 -10 < 10 

624 75-09-2 10 < 10 
' 

624 79-34-5 10 < 10 
624 127-18-4 10 < 10 

624 108-88-3 10 < 10 
624 71-55-6 10 < 10 
624 79-00-5 10 < 10 
624 79-01-6 10 < 10 

' " 624 10 < 10 
624 75-01-4 10 < 10 

P·resent 
Present 

<=None detected, less than 
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. ( ) ___________ 
(0a.ltd',,.,, 1 1L,:;i.,L,Di•tribution: 

( ) ' . ( ) ------------
( ) Author 

Per11on Contacted: /vvi._ • ~ L~ Date:<f-'/7-J'o 

Phone Number:)/6 J</f Zf1£ Title: ~~::L..5,J-1..=~~·::::::::::::!::::::!::::'.:::.._____.... 
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Address: 7"2.. 5'" R,Jw ~ Person Making Contact: JCb~~'.'::::)~•----
~•< N'f /l?fj>' I 
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COUNTY OF SUFFOLK 

RECEIVED AUG 271986 

PETER F. COHAL.AN 
SUFFOLK COUNTY EXECUTIVE 

DEPARTMENT OF HEALTH SERVICES DAVID HARRIS. M.D., M.P.H. 
COMMISSIONERAugust 20, 1986 

Bud Going 
EA Science and Technology 
RD2 Goshen Turnpike 
Middletown, NY 10940 

Dear Mr. Going: 

Enclosed for your infonnation is a survey of private well quality south 

of the Westhampton Air Base. The analyses were performed pri1llarily to 

detenn:i.ne the presence of hydrocarbons fran spills at the airport. 

Additional studies would be required to ascertain whether or not 

there has been contamination of the aquifer by leachate from the old Quiogue 

landfill. 

Should you have any questions on the data, feel free to contact this 

office. 

truly yours, 

Martin~ 
Senior Sanitarian 
Bureau of Drinking Water 

Mr/cs 

Enclosures 

225 RABRO DRIVE EAST 
HAUPPAUGE. N,Y. 11788 
1!516)348-2917 

https://detenn:i.ne
https://COHAL.AN
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~ - \./ \ J........., 

~l OJ ,,_r:1-.."' ~e7Q u ~ ec.:)..;e, ~-r :-,.: (
4.--9'~ 

~- c' <Y 

r:-"' ~~-iT "" A-1c.9' 'I,l .J,l G"'
~"""~

• ., tr;' _, ~ 

,n.:' 0' '-I' I\J I~- :f: N I cJ ~(,\\l ~ I ~~71 
coliform /100 ml I L 'Z. • '2.- I "' ' I "'-f I 
free ammonia mg/1 I /1.,0 I ,. 71 I o, o'i I 

II -<o.~ I 15. ,, I :!,,', Initrates I 
IIMBAS I <o - I I .::o,/ I <o•f I 

I I.,,'/ I 4,$" I ~.5 IpH 
specific conductivit-y I 3,rO I -Z.50 I 11£ I 
chlorides mg/1 I I~- I 2'2.- I /7, I 

IIsulfates I I I?. I '3. I 
IIiron I lo• 3 I C ,!0 I Q.S" I 

manganese II I '1.. 'i I o,,4 I 0,01 I 
IIcopper I <c,10 I -,!c .-10 I -<o, 10 I 
IIzinc I -,e C ,Lf I 0, 'i I -<o,i I 
IIsodium I l5• Lf. I I'>•> I l/,2- I 

magnesium II I I I I 
IIphosphorous I I I I 

cadmium ug/1 I I I I 
IIsilver I I I I 
IIlead I I I I 
IIchromium I I I I 
IIarsenic I I I I 
IIselenium I I I I 

methylene chloride ug/1 I &O I I I 
IIbromochloromethane I I I I 

1 , 1 dichloroethane " I I I I 
trans dichloroetyhlene I I I I 
chloroform ug/1 I L5 I L5 I <~ I 
1 , 2 dichloroethane " I I I I 
1 , 1 , 1 trichloroethane I .,: 7.- I -"- 2.- I 0 I 
carbon tetrachloride I L. I I "' I I ··-!. I I 
1 bromo 2 chloroethane I I I I 
1 , 2 dichloropropane I I I I 

.,_. 51, 1, 2 trichloroethylene I I <'5 I "" 5 I 
chlorodibromomethane I L"].. I "'"]... I ..c "2. I 
1 , 2 dibromoethane ug/1 I I I I 

<:5bromoform ug/1 I ""' s· I "'5 I I 
tetrachloroethylene II I L].. I L Z, I <"2.. I 
cis dichloroethylene I I I I 
freon 113 II I LY I ..:'.'--\ I ""'j I 
dibromomethane " I I I I 
1 , 1 4ichloroethylene I I I I 
bromodichloromethane I -":> I L3 I -"'3 I 
benzene ug/1 I L'5 I "--5" I "'5 I 

II ..,, ~stoluene I I .c=; I I 
total xylenes " I L? I "'-'i I -"'S' I 
chlorobenzene I I I ""<

II 

II 

""""' ~5"'"' Iethyl benzene I ""'~':, I "''
; I 

Ii 
bromobenzene II I "'\! I "'°l I "- 'i I 
total chlorotoluene " I .: (, I <"' I "'(., I 
m-dichlorobenzene " I ,I_ 7 I <7 I "-7 I 
o-dichlorobenzene " I ,:..:.7 I "'7 I I 
1 , 2, 4 trimethylbenzene I <5" I -< , I "'-S I 
1 , 3, 5 trimethylbenzene I ... ~ I ,.;- I L 5" I 
2 , 3 dichloropropene " I I I I 
1 , 1 , 2 trichloroethane I I I I 



.J....__..\..o' I\~ ~ • (31~>-. ,ft.,--(81.., "-' - ,... .,,
1{' ~,.,..., ,,. J> ·~ ~ 

Q0 ~0~0e., ~O' .,. ~ ' 

-c· I 

" CJ''.'1> :::::"' c.,CY,i"'•~l _t:' ~ ...N _;, 

~e; ~- ' .,y "V " ~,~-,..,o.. " tf I I ✓-1,":" ,r::? 1\1 '5 i,.,ts tY°'-o.,, I " (11'
coliform /100 ml I "'-I I I LI I L I 
free ammonia mg/1 I -<:o,O'f I 6 ,'1'7 I 0,02 I c! o. o"f 

I 3. 'fIInitrates I 3 ; I °"0•'1 I 2,.0 
MBAS II I ..:·o. I I .....o. l I .:;.c, / I ""'o. ( 
pH I 5,lf I ~ ,$"' I {,e,,':1. I G,. 'r 
specific conductivity I q.5 I I..._ 1-- I ~2- I l1,,.~ 
chlorides mg/1 I ,., . I s. I 7, I (, 

sulfates " I 9, I 7, I ,:. '{. I z!'. 
IIiron I LC.! 0 I ~ IY I <o. ro I <'o ,tD 

manganese II I ""-0 .us: I D •Bl&> I Q, (!, I Lo .cs-
copper I D, /C, I .:..c, .t~ I -<o, to I <o,10" 
zinc II I 0, <j I D,-i I ..e.:o,"'f I -<o,':f. 
sodium I ,u.o I '-t ,'i I ~. S"" I ?,<" 
magnesium " I I I I 
phosphorous II I I I I 
cadmium ug/1 I I I I 
silver " I I I I 

IIlead I I I I 
chromium " I I I I 
arsenic II I I I I 

IIselenium I I I I 
methylene chloride ug/1 I I I I 

IIbromochloromethane I I I I 
I , I dichloroethane II I I I I 
trans dichloroetyhlene I I I I 
chloroform ug/1 I L5 I <5 I L 5 I <'5' 

I , 2 dichloroethane II I I I I 
,,__ 'J.I , 1 , I trichloroethane I ...- 7.,. I "-i. I I "' 1..~, ..,,_ I ,.: I carbon tetrachloride I I I I -'- I 

I bromo 2 chloroethane I ( I I 
1 , 2 dichloropropane I I I 
1 , 1 , 2 trichloroethylene I "'-?-- I L• I "'., I 

I .c.,; 
.,_ "2.chlorodibromomethane I "' .,_ I ""'"2. I L')..I 

1 , 2 dibromoethane ug/1 I I I I ,-_,, 4· 5bromoform ug/ l I I -t:: 5' I I "'-S 
II .,_ 'l- ,<.:,.tetrachloroethylene I .<:~ I I I""-cis dichloroethylene I I I I 
II .freon 113 I L"t I ~-t I "- I ,: '"t 
IIdibromomethane I I I I 

1 , 1 dichloroethylene I I I I 
L-j:bromodichloromethane I ✓- 3 I L I ,<_ _,"-I 

benzene ug/1 I "'"o I -<=S- I "'-0: I "'-S-..,,II .,_:,toluene I I .c::5 I 4') I 
total xylenes I L~ I ~ I <-.> IoG.. 

. ~II 

"' " II ...:. <,,chlorobenzene I ~u I I "'-'-" I L. "' 
IIethyl benzene I "-5 I £:o I ✓-, I ..:..5 

bromobenzene II I ~{! I -c:~ I L~ I L', 

II .,,:..,,,total chlorotoluene I ""v I L<., I I "'-v 
IIm-dichlorobenzene I .,.7 I ~-, I ,<7 I L--, 

o-dichlorobenzene II I ,:7 i ,< 7 I '7 I "'-7 
1 , 2 , 4 trimethylbenzene I .✓-.5 I ,£ s I <-5" I L'.:, 

1 , 3 , 5 trimethylbenzene I ~-.;- I d;" I ,.._S I ,,LS' 

2 , 3 dichloropropene II I I I I 
I , I , 2 trichloroethane I I I I 



~- ~":>.,e ""'.,.:-- ') ,....,, ,.,.. c.· ~J v:: 
~ • ~ ,I \:9 I' \::Ir;,.:;, :,.' \Pt, ;:,.' ~ 

,?l .<,~ ' £"' ),'._r,,"1, ~ • ,;v ~ ~ "" 
j ,_,,. ' n-D' C . \ , /;.::- \"' , '.J I!) ~ <o ~.,_--.;: ...:' ..., 10,' \.' 0 , _1;; •,c c-. r-, ~ 'I: ~ 

I~-' tJ ., Ir::"'· °'x 'V ~ /*-:'.I} .J,. v-. I I{- fY !V 
'--..,.....,--=----,-,-::--::---=-----coliform/ l O Om l / .:I I"'' I .:.1 / ___"'-::.:...!./___ 

free ammonia mg/1 / < o,o-J / --=c,O'-/ / o ,::,'-' I ,?; O"' 
IInitrates I -z--s I o,7 I .3-b I '/.,; 

MBAS II / .eo ,I / <c,I / <;;. 1 / Lij,/ 

pH I ~8 I €,'I I .-:-.:::- I 5,.-, 
specific conductivity / '79 / 72,, / • '!-: I i'-17 
chlorides mg/ l I 10. I 1?.- • I ;q I ff. 
sulfates " I g, I ,;, I ,;.. I fr,,. 
iron II / -"o,/0 / 0,2,1 / 0;/'f I Lo,tO 

manganese II / -<.c),0:,' f "O,OS f c,,()!5' / 'I,:!.> 

copper I "'-G,10 I <0,10 I c,,19 I ::,.-:.~" 
zinc II I <o ,'-/' I C; .c./ I .,:·~ ,'t I <- c • 't4 

sodium I l .. D I '/.'-{ I 1,3 I (.,,'!, 
II 

II 

/ _____/_____/_____/______magnesium 
11 /_____/______/______/_______phosphorous 

/_____/_____/_____/_____cadmium ug/1 
IIsilver /_____/______/___~-'-------

/_____/_____/_____/_____lead II 

/_____/_____/_____/______ _ 
chromium " /______/_____/_____/______arsenic " 

11 /_____/_____/_____/______selenium 
/ ______/ _____/ _____/ __L'--:Z.=:.....--methylene chloride ug/1 
/______/______/_____/__L__:z..=---bromochloromethane 11 

11 /______/______/______/__L....:....::'=----1,1 dichloroethane 
trans dichloroetyhlene 1,---=---'.--..,.-,---'.------'---'.,_=-·-=;,_.=----
chloroform ug/1 / <'~ / <'5 I L!'{ I LZ... 

11 / _____/,_____/,_____/--=L~...=---1,2 dichloroethane 
/ .,....,_ I .,.i.. I .,,_ I .<-2...l,l,l trichloroethane ---=---___L____carbon tetrachloride I LI I .<-/ I .::; /
/ ______/______/______/ ___.,...:J...=---l bromo 2 chloroethane 

1,2 dichloropropane / ___-=-__l_______l,---,=----/__..:."'-:.;Z..:::..___ 

l,l,2 trichloroethylene I ..: !> I -" 5" I "' 5 /___,,,~'-'---
chlorodibromomethane / "'-'l- I L-:.. I -<'.:;__ I __ "!.- ___;:::___ 

/ ______/ ______/ ______/ ___L..::2--;,____1,2 dibromoethane ug/1 
__.:::...c::...____bromoform ug/1 I L::, I L ~ I •<'S- I L '?.-

11 I < . ...,__ I ,n.. I .,_,_ I .:.~.tetrachloroethylene 
/ _____/ _____/ _____/--,e-'3-"---cis dichloroethylene 

freon 113 11 / -<'.4 / -<--t / .<:'s- / ✓.:.~ 
/ _____/ _____/ _____/--✓.:-=~<----dibromomethane '' 

1,1 dichloroethylene / ______l_---,-,--__l_---,--=-__I _ ___.:<-="?'--.___ 

bromodichloromethane I ,:,, I "'-" I L:, I ✓.:,-,,...----,-----
/ L5 / -<, / .,_~ /___L_r~J___benzene ug/1 

toluene 11 / .;. 5 I "=5' I "" S / ___~~-:::-___ 
11 4 ____,e,____total xylenes I -<. .; I ~ I L; I c..,: 
11chlorobenzene I -<'.<..,, I "''"' I -<c., I ,.: L>---"-----

ethyl benzene 11 / ~ 5 I • ,; I ...:. ,, / __""..:.-:..:"::..____ 
11bromobenzene I ~,s I <~ I I -::: ;iL~ ---=-----

total chlorotoluene 11 / <(.,, I ..cl,· I<'.(,, I L{,-,---"'-----
11m-dichlorobenzene / .,,. I ,q I -" 1 / __=-"'_1.,____ 

o-dichlorobenzene 11 I ""·; I ~ I < '7 /_--'.L=-1.:..___ 
1,2,4 trirnethylbenzene I < s / ~,, / ,s I ,u;---'-''----
1,3,5 trimethylbenzene I "'.5' / •·s / L:'f / __..(.c....,____ 

2,3 dichloropropene 11 / _____/_____/_____/_-=·-=-''::...----
/ ______/ _____/ _____/ __-"-_"!--=----1,1,2 trichloroethane 



--~,J....:, 0 '+'-,/ J.. ~l rt/@ ~-l ~v ~- rv 'Ii ~ ," A-'1Qvio3ue ,,,, / ' $,r l-1 
l°'l"' :{:> ~'::-,,.4.:/ ~ ~... j" .t <t,'V i"'t,f" .'t> ,, ,,,,..y t? '?' ~t, ~ ~ ~ ~ ~ ~ 

~.- 'v r.t ,,l1 rc ~ n; C,. /'/ "' ~ 1'{3tI\: '?o ,v I I 
coliform / 100 ml 
free ammonia mg/1 

IInitrates 

I 
I 
I 

" I 
Lo,O'f 

o,8 

I 
I 
I 

..L ""'O. c,-; 
10,'! 

I 
I 
I 

.c I 

"'o .c4 
(),5 

I 
I 
I 

LI 

L0,0~ 

'i, ~ 
IIMBAS 

pH 
specific conductivity 
chlorides mg/1 

IIsulfates 

I 
I 
I 
I 
I 

<o ,/ 
S,fR 
1.5 

I • 

$.'. 

I 
I 
I 
I 
I 

.c:o./ 
,;, 8 
I )I c.,~,. 

C,. 

I 
I 
I 
I 
I 

..(. c-1 

~-"'-· 
&'f 

(;.. 
'7. 

I 
I 
I 
I 
I 

LO./ 

5,3,~o 
I 2,, 

iron 
manganese 
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/ ~,l ~/' "'\' '}'"' / ~.f>cy 'I]\"' I '). ~ ''i'- 13,t,o- \J\e .., 
_c_o_l_i~f~o_r_m~/~1~0-0_m_l_____/ L I I ~ I / L I I "2--1--- M l,_--,,R 

free ammonia mg/1 / o, 11.. I o,D'f / <o,o'-{ I ().CS' 
11nitrates / '1.5' I o,9 I O,~ I , .. c., 
11I MBAS / -'c.l / ~6 ,/ / -<'o,/ / -<:o-1 

pH / CG· I /,-~"----'---/ <.' / ~-7 
specific conductivity / ,Z3c / / f/0 I 1,~
ch 1 or id e s mg/ 1 / z., . / /___.......___/____,,..,.,_.'!L---

11s u 1 fa t e s / z:z.... I I .< '1 / ___..,'d'___ 
iron 11 

/ o,z.c I t!,'IS' I (J,/7 / __...;Oe....:...:,.3:....7c___ 
11 ..;.;::-=...:..___manganese / O,l'i I <'o•DS' I Lo,oS / __<o,oc," 
11 0copper / "'o,/ / o.rv I o,r3 l ___-<'_•_·_•_...,..._ 
11zinc / /O, c / .-<::o 8 / -<o-'/ / __.c_.:;o_,_1c..-<..:..__ 
11sodium / 1 ?, J- / 3,'1 I '1,v !___4_;_.oc.___ 

magnesium 11 / ______/ / ______/ ______ 

phosphorous 11 / ______/ / ______/ _______ 

cadmium ug/1 / 4,5 I / ______/ _______ 
11s i 1v er / ______/ / ______/ _______ 

111 ead / L 10 / / ______/
chromium 11 / _______/ / ______/ _______ 

arsenic 11 / ______/ / ______/ _______ 

selenium 11 / ______/ / ______/ ________ 

methylene chloride ug/1 / ______/ / L-,_ / _______ 

bromochloromethane 11 / ______/ / ..,,_ / _______ 

1,1 dichloroethane " / ______/ / "'-'- / _______ 
trans dichloroetyhlene / ______/ / .,:...., / _______ 
chloroform ug/1 / ..::5 I -"-£' I .(.1., / ___L_;;s___ 

l ,2 dichloroe thane 11 / ______/ / L2,. ·/_______ 

1,1,1 trichloroethane / L/ I L7,, I -'l... I L2,.---=---
carbon tetrachloride / """/ / .,_ r / "'1- / ___"'_1___ 
1 bromo 2 chloroethane / ______/ / L,_ /______ 
1, 2 dichloropropane / ______/ / .,_2.- / _______ 

1,1,2 trichloroethylene / £5 / L-{ I L"L- / ___"-....::,c.....___ 
chlorodibromomethane / <2... / L..-,, / '°").. / ___"'-_...____ 

1,2 dibromoethane ug/1 / ______/ / ,._.,_ / _______ 
bromoform ug/ 1 / c.,;' I , :, I "'--,. / ___"'"_c.":>___ 
tetrachloroethylene 11 

/ ~-:,. / ,:::-,. / ..:.z.- / __=.L.--=1-___ 

cis dichloroethylene / ______/ / ,...,__ / ___...,...___ 
freon 113 11 

/ <:.. I L'-i I ,-:,_ / ___"-_'-i--'-----
d ibromome thane " / ______/ / •""2.. / ________ 
1, 1 dichloroethylene / ______/ / .... ,. / _______ 
bromodichloromethane / .,-:; I ,:3 I ,:.2,. I "'"' ---....C..,---
b enzene ug / 1 / "'-, / -<-, / .<...; / ___"---=''----
toluene / .::; I .,_., I L{ I "',----'ca----
total xylenes / , ) / L S / "- )' / ___-"_.,.:;..___ 
chlorobenzene I -<(i; I .£<.,, I ,q, I LI,,----'e-----
ethyl benzene 1 L,:;- I .,_,; I .Lf° I ~) 
bromobenzene / LC{ I .q,- I .,_ I .£.S----"------
total chlorotoluene / ,c., I L1,, I ~¢ / ___.c_,1,,'-----
m-dichlorobenzene / L 7 / .t.. 7 / <. 1 / __....:L...;7c..___ 

o-dichlorobenzene / "" 1 / "'-7 / .L7 / -<=7 
1,2,4 trimethylbenzene / £ <;' I "5 / L ,;- / ___.£._~,.-___ 
1,3,5 trimethylbenzene I I -<5 I -< I -=~L- ----'-----
2,3 dichloropropene '' I _____I I "'-,.. / __..:..,"<l:-"-·---
1,1,2 trichloroethane / _____I I L .,_.. / __P,..lr::..___ 



" s C.'l) 1-\.S ~ r · (!J)\J-,.p:¥"' @ ~•f~y. l' · t1...r..;
r~i~\~ ~"', ><" w>'" ,,,~• {,f~\c,,'11 'efl' -if''~

--:-:-:-----;-:-:,...,,---:-----' (>. Cf ~\r,,, 4 1_f_~_vt;t1.:...•_"'__/ '{J -I\.,"' "7'1.. I r:,'-< iu1 ~ 
coliform /100 ml / .c-z.,-z-- / "- I / __.,._2-::..:..•".::....-l,___"-...;2-e::..:...--,,..::...--
free ammonia mg/1 / o, Iv I -to,0~( / __-"-...:ac,:..:.'"-o-'-'(__/_--=-"--=O:.c•....:o_'(.,___ 

11nitrates / '1·'1 I o •', / __.;,.'2.c.:.·.!..'__/ ____-z..::..:_•'"i_,____ 

MB AS 11 / -<"o • / / "' c, I /_...;°"';;;;O::.....:·1___/ ___Lo~•l'----
p H / '-', 1., I 5-, 1__..:..::;..__1____.(q,;_;_•.,_f--

specific conductivity / 17"7.- / '79 / __L.;;J..___/ __..J.-"·;'-'"---
c h lo ride s mg/ l / 3c. / v / __..u.____/ _____:f..;;o_.___ 
s u 1 fa t e s / I 2-, / S / __..,____/ __..:..,_::....,_=·___ 11 

11iron / <'o •to I Q • t > /_.:::<'..:C:..;•..;.'.c..b__/_.....;-"':c.-=o..;.•.:..'"---
11manganese / o , 15 / -to '" \~ / _ __.:_tJ_:.:•C::..,•C.,~__/ __.<..=oc:'.::o_,,~__ 

copper 11 / < o . 1o / <u " .:, / __..,:..;o:..;':..:.'.::o__/ __-'_O:::.._·-':I_.:i__ 
11z i n c / < o ,-{ I D • > / __"'-..;_c::...·c...'i._____./_---'"-c.:o;;.,;..,':i_,___ 
11s o d i um / 1 7 - l! / e. {" /___,_?'-','i'c..-__/ __,.:5::..•:..'1,___ 

magnesium 11 / ______/ / ______./_______ 

11phosphorous / _______/ / ______,/________ 

cadmium ug/1 / ______/ / ______/ ______ 
silver " /_______/ / ______/ _______ 
lead 11 / ______/ / ______/ ______ 

chromium " /_______/ / ______/ ______ 
arsenic " / ______/ / ______/ _______ 
s e 1 en i um " /_______/ / ______/ ______ 
methylene chloride ug/1 / ______/ / ______/ _______ 

11bromochloromethane / ______/ / ______/ ______ 

11l, 1 dichloroethane / ______/ / ______/ _______ 

trans dichloroetyhlene / __...,....,,-__/ / ______/ ______ 
chloroform ug/1 / -"'-·"o / "> /__"~~'----/___:-<__,~,__~___ 
1,2 dichloroethane 11 / ______/ / ______/ ________ 

l , 1 , l t r i ch 1 or o e thane / ~ 2- / L l. / __L...:1..:::..____/ __'__:"l-:____ 

carbon tetrachloride / -<'I / L I -"I !____L__:_1___ 

1 bromo 2 chloroethane / ______/ / ______/ ______ 
1,2 dichloropropane / __...,,,.-__/ / ______,/ 
1, 1, 2 tr ic h 1 oroe th yl ene / .::-;- I L, /__L_:s-____/--,.,-s=-----
c h l or od i b romome thane / -'- ,._ / "-l.. /_-=.,_--=2.___/ __<:::....,'2-:::..____ 

1,2 dibromoethane ug/1 / ______,/ / ______/ ______ 
b r om of o rm ug / 1 / "- ,; / ..<. -S / __"'..:.J___/ ____<_.:fe,____ 
t e trac h l or oe thyl ene " / "'1- / <2- / __"_>-___/ ,q,, 
cis dichloroethylene 1,---,.---1 / ______/ __;...::...___ 
freon 1 l 3 " / -"' '-f / L--f / __,:..___,'-/___/ < '-I 
dibromomethane " /_______/ /_______/---'----
1, 1 dichloroethylene / ______/ / ______/ ______ 
b r om o d i ch 1 or om e th an e / -<:.3 / ""- _?, / __L_:3:....___/ ___<=-='3'-----
b en z en e u g / l / -' -, / " ;; / __~.;'>___/__""~S:.______ 
to 1 u en e 11 / <,; / -'-, / __-<.....;s:..·___/___,.,....:):_,_____ 

11total xylenes / ,., / ,-; / __,...:;-___/ __"'..:.:>____ 
ch 1 or ob en z en e " / .,_ G / "'-\, l _ _;_::.c.::c<..:....___l ___"-::....:,v,.-___ 
e thy l benzene " / "<; I "- .; /__«---"-,,:___/ __.:_5____ 
b r om ob en z en e " / -'- y I ~ ~ /__c_.-___l___-":..;Je,....___ 
total ch l oro toluene " / "(,, I L(,. l _ _:.<..:.l,,___/ __,._c,.____ 
m-dichlorobenzene 1

' / "-1 / £7 £_7____'~-~~7___/___ 
o-dichlorobenzene " / .c, I "-'7 / __L-"-?___/ __.,_1'-----
l , 2 , 4 tr i met h y 1 benzene / <., / "- 5 / __.,....,,;'--__/ __.._---=.,____ 
l , 3 , 5 tr i me thy 1 benzene / ~, / "- ,; / _ __:,'-',;'--__/ -< ~ 
2,3 dichloropropene " / ______/ / ______;--'-"-----
1, l, 2 trichloroethane / ______/ / ______/ ______ 
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~> '£' ~ ~' ~, p~ .t, • r~, .i-v
..._\ . J" .,.'!( '-f'r,," .r W.,.o..t\)',,,,,,, ~•• ~- .w• vr, V nh' ....- \ ~ ~ 4.~-<-0~ r;:," v- \) 

I ~e, ,, I IS {'- / ,S· '1° ,:,· I ~- "> 
_c_o_l_i~f:,..o_r_m~/~1-0_0_m~l----, .t I ,--L-,---, .c I /-'--<-/~--___:._;___ / ,---'-----,
free ammonia mg / 1 I .:o,o'{ ..:o,,,';/ (l,O(,, <t,,o'{ 
nitrates " / -z,,.7 / O,'; I i.'d ,---'-<""q-'-."-v-'---

11MBAS / Lo,( / <c•( / Lo,/ / __.;:<..eOc;.•.:.I___ 

pH / !:",> I r,,v I ':f,> /__-=5'"'",_0 __ 

specific conductivity / ~3 / /8-1 I 11; / ___'7!....!..•1___ 
chlorides mg/1 / / U) / 2.> /__.Li/..!..___ 

11sulfates / 10, I I '2-7 / __....:.;fc,::.;·c.____ 
11i r o n / <- o , / / <- o . I I "-o , I !___""'L""o'-',--'I___ 
11manganese / o,!>/ I <o,c.t' / 0,(7 l __<_·o~•C~S'__ 
11copper / 0 ,2- / <o ,/ I Lo, r l ___,t..,•,_,v,.___ 

z i n c 11 
/ <o ,'I I o,S I t, ,s; / __<__,oa,•-'i'----

11s o d i um / 4,'-{ / / 'f, 7 I 1,r, o l ___--"(5'.,_,::.s;___ 
. magnesium / / / / _______ 11 

11phosphorous / / / / _______ 

cadmium ug/1 / / / / ______ 
11silver / / / / _______ 

11lead / / / / ,_J 
chromium I I I I ·II:. 

11arsenic 

II 

I I I I J 
selenium " I I I I ~ 
methylene chloride ug/1 I I I I ..::z. 

11bromochloromethane I I I I Lz.. 
' 11,1 dichloroethane I I I I .L,_ 

trans dichloroetyhlene I I I I <-2-
chloroform ug/1 / ,:_; I ,: I "{ I "> L 2.. 

111,2 dichloroethane 1· I I I "'-2--
/ ., 2. / ,._1.. / .,_ 1- / ___"-_2.___<-_1--1,1,1 trichloroethane 

carbon tetrachloride / "- I / "'I / L I / ___ 4 _1___-<-_1--
1 bromo 2 chloroethane / I I / ____L~~ 

1,2 dichloropropane I I I / ____=£~ 
1,1,2 trichloroethylene I <.::, I L '> I L ~ / __L_)~---=L=? 

chlorodibromomethane I <.__ I .<.-1.. I <1..- / __'-_v:::;___"'-..:::1--

1,2 dibromoethane ug/1 / I I 1-.....,...-=---L..~:z.. 
bromoform ug/1 I L~ I "'-, I <.., I___L__..c.S-___.<.--=-z._ 

11tetrachloroethylene I <. "1.- I ,q, I <1.,. / __L_1..~----·.,__ 

cis dichloroethylene I I I !_-----="'-='--
freon 113 / <:'-{ / ,i I L'-( I Li -<.'2-

II 

11 

/ I I / __.,____""---'-.,_
dibromomethane 
1,1 dichloroethylene I I I 1_ ___,.__,:.._-z.. 
bromodichloromethane / L3 / <.; / <~ / "'} 

_,___benzene ug/1 I < S' I ..:::;;- I , ,;- I __< - _..,_£ 
11 I ,.,-- I .. , I .,, I "''> .,_,,toluene / -c:, / c.-, I <5' I <, ., s 

chlorobenzene 11 I < I "' I "'-' I £1.., .c...,. 
total xylenes " 

--~----
11ethyl benzene / <: '> / "-> / "~ / L:, ,:...-,

I L? I L-9 I <t 1--<-'-"-f---,,,_~vbromobenzene 11 

11total chlorotoluene I <(; I .L(.. I -<(,, / __Li(,.,___L=<., 
11m-dichlorobenzene I <- I .,_ 7 / .;. 7 / __"_7'---__"--=-7 

o-dichlorobenzene " / < / ~ 7 / ,: 7 I _ _:;;L_,?___L___,7_ 

1,2,4 trimethylbenzene I .(? I <- > I "- <; / __L_,>'-,-__..,._<_ 
1 1 3,5 trimethylbenzene 1 "'" 1 L - 1 L.,. , ,:,- ,LrI I I I ---'"-----Lc-'-'2-2,3 dichloropropene" 
1,1,2 trichloroethane / I I ! _____.,~'/./ 
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coliform /100 ml 
free ammonia mg/1 
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pH 
specific conductivity 
chlorides mg/ 1 
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Itsilver 
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methylene chloride ug/1 
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1 , l , 2 trichloroethylene 
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IItetrachloroethylene 
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IIm-dichlorobenzene 
IIo-dichlorobenzene 
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LC,, 

,s-
,!.15 

" <., 
.t.7 
"-7<, 
LS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-"3 
< :;' 

""> 
""' 

< 
.<.S: 
,g 

.< (.,, 

L.7 
"--7 

,:;-



------

•. 
©' ~~ !"~ ,.~· .~ ,,.,'\QJ @~"-A~ ~"' 'f' A.Q;'-

'\I' ,c, cf 'D'Y, .;-· .. ._.,.. .l.1<.:J' -~' )II' ~.., 
1.c-<»~Q,~:, s-<"' ~a;:~i' i,u ~- 'f'., cJ "t"Qj~~ 

/-"'l. /\JI\/ ,~- S2 I ~. ~ I 'v~ ~ 
-c-o-=1..,i'"'f=-o-r_m_..,,..,.1-=o""'o.--m_l_____/ L '2.. l.- / <'. I / < / -"'---<-2-, .,_--
free ammonia mg/1 
nitrates 11 

MBAS 11 

pH 
specific conductivity 
chlorides mg/1 

11 
sulfates 
iron 11 

11manganese 
copper 11 

zinc " 
sodium 11 

magnesium 11 

phosphorous " 
cadmium ug/1 
silver " 
1 ead " 
chromium " 
arsenic " 
s e 1 en i um " 
methylene chloride ug/1 
bromochloromethane " 
1 , 1 d i ch 1 or o ethane " 
trans d i ch 1 or o et y h 1 en e 
chloroform ug/1 
1 , 2 di ch 1 or o ethane " 
1 , 1 , 1 t r i ch 1 or o e thane 
carbon tetrachloride 
1 bromo 2 chloroethane 
1 , 2 di ch 1 or op r op an e 
1, 1, 2 trichloroethylene 
chlorodibromomethane 
1, 2 di b r om o ethane ug / 1 
b r omo form ug/1 
tetrachloroethylene " 
cis dichloroethylene 

freon 113 " 
dibromomethane 11 

1 , l di ch lo roe thy 1 en e 
b r om o di ch lo r ome thane 
benzene ug/1 

toluene 11 

total xylenes 11 

ch lo robe n z en e 11 

ethyl benzene " 
bromobenzene " 
total chlorotoluene " 
m-dichlorobenzene " 
o-dichlorobenzene " 
1,2,4 trimethylbenzene 
1,3,5 trimethylbenzene 
2,3 dichloropropene " 
!, l, 2 trichloroethane 

,.--...-.-0-,-t>-'-f--l o,D':f I 0,0'1 I <o,o'f 
/ 0,/! I -z.,g I ?,9 I _3.?, 
/ ~o,/ / ..:'.o•I / Lo,/ / Lt:,•/ 

/ f,O I {,7 I ~,-J I {.<., 
/ /S-?> / Ill I [r,,{ I {I'{ 
/ 3-z., / __.J..!£.___/ if: I 8, 

/ /<> '--~---' o I /'-/, 
/ Le,/ / 0,12 / "'•·/ / ✓c,./ 
/ (),fv / "'" ,c-t' I 0,lS I <c,,<'> 
/ Q , 1.S / -< o, ( I .<:c, I / <o, ,:, 
/ ~o •</ / /.v I .!o,'-{ I <o.y 
/ ,q,&- I /o,1/ I /3, I '-1,7 
/ / ______/ ______/ ______ 

/ / _______/_______/,______ 
/ / ______/ _____/______ 
/ / ______/_______/ ______ 
/ / ______/ _____/ ______ 
/ / ______/______/________ 
/ / ______/ ______/ ______ 
/ / ______/ ______/,_______ 
/ ,._ / ______/ ______/______ 
/ .,_.,_ l,______/_______I,_______ 
/ "'-1-- / ______/ ______/ ______ 

/ .q., / ____,,___/___-=-___/______ 
/ LL I ,1._, / ,:, I <'.!; 
/ ,...._ / __,.......___/,______/--~----
/ "'1.. / L I L l.- / .! 1..2.. 

/ .L1,. / .: 1 / ,., /____.:.--'1____ 
/ "-' / ______/ ______/ ______ 
/ .:. -z., / __.,.,,,___/ ______/ ________ 

/ L.. I L::, I L / /:3--~---/ "-1.. / ,..., / £-2. / .<:-,_ 
/ L 2.,. / __~___/ __-,,___/'---='----

__...c....___/ -''- / ~:; I L:, / <'.,;' 
/ L1.- / L"2... I "'.,_ I ..c.-,,, 
/ c.2,. / ______/ _______/ ______ 

/ -<.1.. / .c I "-'I I L'i 
/ L-i- / ______/ _______/--~---

/ L-,__ /__,..,,...___/______/_........,,-----
/ "---z..., / "' I L) I L:, 
/ <', I .!''5' I .,_~ ,--,,_.S~,----
/ "'-:, / <.S- / "'' / <,.-------
/ "'~ / L:,' I "-5 / .,.,--'-----
/ "-(p / ,:.6, I -'-~ I ""<.o.---'-.,,-----
/ L{ / L5" I ,!( I "''>--'----
/ L 'ii I "'¥ / "S° / <G---~---
/ .£(, I LC,, I "'(., / °"'l.·--~---

/__.,___/ L7 / -<-7 / "-7 _ 
/ "-7 / '-7 / .,,7 / "'-7---'=----/ .,,_, / L<L I ,:;- l __.,,,.c.)____ 
/ L\ / ___?~___/ L I "'5' 
/ L..7., / ______/ _______/--~---

/ L-Z... / ______/ ______/ ______ 



------

'P" . ~I\) " I!>' '<, \LP''>t,'!- y- ,v }'>~,c-'-\,y ~.,~,/~~ 'V ~-~ :,t.A,;i A-
'S c..-'i)\-\-5 ef''{,I!:" \'I /-':ill>('~ -~~}._,;~,u\~ ~~~~~~'1 

-----,--,,...,,...-~---/~-19-,/., ,,)'" I 9,·y0.,~\9 ~ I ~ IV' t\ /_~_c,~"'>___ 
coliform /100 ml / '- I / L'l.,v I L ( I L'2.,"l-
free ammonia mg/1 / a ,o<J I G,2-t / ______/ <:'o,c'( 
nitrates / 3. y / '-1,1 /_______/ z.11 

MBAS 11 / -<' o, / / __-"-..;___,/______/ __.="':,oc.:•..L/___ 
p B / 'i. '{ I l______,__,;,.S:,.,.Sc___ 
specific conductivity / //.;~ / /______/ __.!.../::..~_.;:>~--
chlorides mg/ l / r7 / /_______/ ____::..;___ 
s u 1 fa t e s / .3, / / ______./___!,.,~::."_.-,---11 

11iron / "'c "o I 3 .c, '-' 1______/ ____,,o'-''.L.l:.S'__ 
11manganese / -"c,c,; I -t.o,<-.> / ______./__<::....::.o..:..'':.:'5°=----

c opp er 11 / e, • l.~ / c. 1.-:f /_______/ __,.c.c:.::•..c·.!.r___ 

zinc / -<" I ,-.f I -<"o ·'f /______/__-<_::;o..;.,_,'lc.,___ 11 

11sod i um / / 3, g I r ].... t' /_______/ __--=.3~-.a:~'---
m a g n es i um 11 / ______/ / ______/ _______ 

phosphorous 11 / ______/ / _______/ _______ 

cadmium ug/1 / ______/ / ______/ ______ 
s i 1v er 11 / ______/ / ______ / ________ 

lead 11 / ______/ / ______/ ______ 

chromium 11 / ______/ / ______/ ________ 

arsenic 11 / ______/ / ______/ _______ 

selenium 11 / ______/ / ______/ ________ 

methylene chloride ug/1 / ______/ / ______/ _______ 
bromochloromethane 11 / ______/ / _______/ _______ 

1 , 1 di ch 1 or o ethane 11 / ______/ / ______/ ______ 

trans dichloroetyhlene /____,,___/ /_______/ _______ 
chloroform ug/1 / "":5 I L5 I L:5 I .c;;-
1,2 dichloroethane 11 / ______/ / _______/---"---

! , 1 , 1 t rich 1 or o e thane / "'.,_ / ,._.,, / ·">-- I L .,__----"---
carbon tetrachloride / .._ / .<.1 / L( / ____c__• .,__1___ 

1 bromo 2 chloroethane / ______/ / ______/ ______ 
1,2 dichloropropane / ___...,....__/ / ,,1. / _______ 

1,1,2 trichloroethylene / ,{ I LS I LS° / __;..../2...""----
chlorodibromomethane / ""l. / "'"" / "'-'2.- / ____cL::..1--:::..____ 

1,2 dibromoethane ug/1 / ______/ / ______/ ______ 
bromoform ug/1 / _,_-; / "'-S / ":, / __L--=..:;--____ 

11tetrachloroethylene / .c..., I L.,_ I ·"2- I <l.. 
cis dichloroethylene / ______/ /______/---'--=---

11freon 113 / ~"f / L'-{ I "'-'t / __"-_'i;____ 
dibromomethane 11 / ______/ / ______/ _______ 

1, 1 dichloroethylene / ______/ / ______/ ______ 
bromodichloromethane / L:', I Lo, / .,__, / __L_;,____ 
benzene ug/1 / "'"> / L> I .c-:, I "'l..
toluene 11 / , / "--s / "'-, / __L...c....,,____ 

~, s ,---'----
11total xylenes / ,,.- / L_{ I ,{ /__,,.-'S"'-----

chlorobenzene 11 
/ ,._, / .,,._ / .c / -<.(.:---=-----

11ethyl benzene / ''J / "-5 I£-(° /_.....!'"-:..i-'------
____.c...___11bromobenzene / " / .: s / "-h' I -'i" 

11total chlorotoluene / "'\, / Lr,, / Li., I L(,· 

m-dichlorobenzene 11 
/ -"7 / L7 / k7 / __L-'----

11o-dichlorobenzene / .c, I .c7 / <'7 / ___'.:.7____ 
1,2,4 trimethylbenzene / ""'> / -<-'; / L,; / __..:."-,_,,,-___ 
1,3,5 trimethylbenzene / « / -'$' I L~ I L( 
2,3 dichloropropene 11 / ______/ / ______/ __....,____ 

l, l, 2 trichloroethane / ______/ / ______/ ______ 

https://S:,.,.Sc


®..[' ~- ~ ~-+ @ Q,(' ~ -: Sc..~,+~ ~"'V ~;;:, ~ ~b' J> (! ~t) rJ-,../.1)(:> ...' ~ /1()( \r/'<f 0 ~ o "') ,b~\7-?..) i J.. :f ~o r"> "<f ~ ,. ,{1>1V :f' 1,'V 
I / 4 ' /<ti ' ~ I -v· ~ 

coliform /100 ml I ' ~ I I .£1 I LJ I <. I 

free ammonia mg/1 I ✓o .o ':f. I L o,C, '{ I <. o ,c,I.{ I ,c o·, o '-{ 
IInitrates I i. , l,:, I .~ I /,7 I Q•S: 
IIMBAS I Lo , / I ~ C,. / I .(c,, / I L o · I 

pH 
specific conductivity 
chlorides mg/1 

IIsulfates 

I 
I 
I 
I 

5", 7 
u g 

I 5"-
Cf. 

I 
I 
I 
I 

.f..-1-
J }1.v 

i 3 
II 

I 
I 
I 
I 

5.c.,. 
lC Z 

I .)-

I 
I 
I 
I 

-.8 

l 01£ 
"7 . 
q, 

iron II I O•IS" I L o, / I <c • l I <'o. f 

manganese 
copper 
zinc 

II 

II 

II 

I 
I 
I 

~o ,OS-
0,2.. 0 
-z..,'-1 

I 
I 
I 

< c) , t l .,-

< O , I 

.c o. lf 

I 
I 
I 

..t l ·, C 5' 
Q, '!.3 

.,{_ () ' '-I 

I 
I 
I 

< c, • O~ 

0 , b:.~ 
Q. (,e 

IIsodium 
IImagnesium 
IIphosphorous 

cadmium ug/1 
IIsilver 

I 
I 
I 
I 
I 

1-~ I 
I 
I 
I 
I 

l !e. ·s- I 
I 
I 
I 
I 

Cl • 2.,- I 
I 
I 
I 
I 

l( I 

lead II I I I I 
chromium II I I I I 
arsenic II I I I I 
selenium II I I I I 
methylene chloride 
bromoch lo romet hane 

ug/1 
II 

I 
I 

I 
I 

I 
I 

I 
I 

11
1 • 1 dichloroethane 
trans dichloroetyhlene 
chloroform ug / 1 

111 , 2 di c hloro e thane 
1 , 1 , 1 trichlor oethane 
carb on t e trach lo ride 

I 
I 
I 
I 
I 
I 

L. 5 

< :i. 

LI 

I 
I 
I 
I 
I 
I 

L ,; 

LL 
LI 

I 
I 
I 
I 
I 
I 

~,;-

.,{_ L-

LI 

I 
I 
I 
I 
I 
I 

LS" 

L 1-

LI 

1 bromo 2 chloroethane I I I I 
1 , 2 dic h l o r op r op ane 
1 , 1 • 2 trichloroethylene 
chlor odibromome th a ne 

I 
I 
I 

<~ 
L1,. 

I 
I 
I 

~s 
L -i, 

I 
I 
I 

<. ) 
L. \... 

I 
I 
I 

L'5" 
.L).. 

1 , 2 di bromoethane u g/ 1 I I I I 
bromof orm u g/ 1 I L) I ,t.::, I L ) I ~:; 

IItetrac hloroethy lene 
cis dichloroethylene 

IIfreon 11 3 

I 
I 
I 

L.. l-

<q 

I 
I 
I 

L 7.,, 

L<-{ 

I 
I 

. I 

"-- 2--

L.., 
I 
I 
I 

L. "2.-

LY 
dibromome thane II I I I I 
1 , I dic h l or oeth ylene 
bromodichlo r ome thane 

I 
I L' 3 

I 
I <. ) 

I 
I L.3, 

I 
I L1 

benzene 
toluen e 

ug/1 
II 

I 
I 

.e5 
L~ 

I 
I 

LS 
<. ) 

I 
I 

L. 5" 
c..< 

I 
I 

L.') 
L{" 

total xylenes 
chlor obe nz ene 

II 

II 

I 
I 

,,. 
,:. :::, 

L..(; 
I 
I 

L -{ 

,<. (,., 

I 
I 

"- ) 
,t.1., 

I 
I 

,:: f 
L(,., 

ethyl benzene 
bromobenzene 

II 

II 
I 
I 

L~ 
< <; 

I 
I 

L ~ 

L r 
I 
I 

< ~ 

-<.. ¥ 
I 
I 

.C. {' 

.c:' i' 

total chlorotoluene II I .( t., I L e,. I <: <, I L (.; 

m-dichl o r oben zene " I ,£ '7 I L? I ,£ 7 I L7 
IIo-dichlorobenzene 

1 , 2 , 4 tr ime th y l benzene 
I , 3 , 5 trimethylbenze n e 

II2 , 3 di ch l orop rop e ne 

I 
I 
I 
I 

< ..., 

4-~ 

L j' 

I 
I 
I 
I 

L7 
rr 
L-.) 

I 
I 
I 
I 

L)..:., 
< f" 

I 
I 
I 
I 

.... 7 
<) 
L 

I , l , 2 trichloro e t hane I I I I 



------

,.___,. ~l ~- ..,/ '-.:/ . ~-

if' ,lli.. , ~ .o.;;,e,.,~ .,_..J 

~I'~ <J-°' i A1 C~~ V~-v\ 
~.,,....,....---.-:-,=-=---:-----'~- '(' ~ I 'X. \'? V-: /_____/_____ 
coliform /100 ml / '"'I / -<2..:z_ I !_______ 
free ammonia mg/1 / .co,o i I o,!,·- I /______ 

11nitrates / o,;- I ,$' I /_______ 
11MBAS / Lo,/ / ..C:9 ,/ I /______ 

pH / ~.o / .. , ,. / /_____ 
specific conductivity / ;s-s- I /2-'.> I /_______ 
chlorides mg/ l / 37. I /1::, I /______ 
s u l fates 11 / 9'· / ____.'-'--__/ / ______ 

iron II / a,z.z_ I ::z_.c? I '-------
11manganese / ,i.~( ./ .:.:.o.o<[ I !_______ 

copper 11 / "'o-/0 / c. /!? / / ______ 
11zinc / O, K I _,:. J, / / ______ 
11sodium / 'l.-'i-1 I l"•i I /______ 

· magnesium 11 / ______/ ______./ / ______ 

phosphorous 11 / ______/ ______/ / _______ 

cadmium ug/1 / ______/ ______/ / ______ 
silver 11 / ______/ _______/ / ________ 

lead 11 / ______/ ______/ / ______ 

11chromium / ______/ ______/ / ________ 

11arsenic / ______/ ______/ / ______ 

11selenium / ______/ ______/ / ________ 

methylene chloride ug/1 / ______/ ______/ / ______ 
11bromochloromethane / ______/ ______/ / _______ 

111, 1 dichloroethane / ______/ ______/ / ______ 

trans dichloroetyhlene / ______/_______/ / 
chloroform ug/1 / -<:5' I Ls I /------
1,2 dichloroethane 11 / ______/ _______/ / _______ 

1 , 1 , 1 t r i ch l or o e thane / -' '2- / L J.- I /_______ 
carbon tetrachloride / ..:. I I L I /______ 
t bromo 2 chloroethane / ______/ ______/ / ______ 
1,2 dichloropropane / ______./______/ / ______ 
1, 1, 2 trichloroethylene / --<-.,; / «,;- / /------
chlorodibromomethane / .L2,. / ,:,_. / / ______ 

1, 2 dibromoethane ug/1 / __-::--,,---/______./ / ______ 
bromoform ug/1 / "' / < - / /------

11tetrachloroethylene / L ,- I .c,,_ I I 
c is d i ch 1 or o ethylene l,---,--,-r---1,--.,.-,.,,----I ,------
freon 113 II / ..,q I "-4 / / 
dibromomethane 11 / _______/~_____/ ,------

1, 1 dichloroethylene / ______/ ______/ / ______ 
bromodichloromethane / L_', I <- 3 I I 
benzene ug/1 / L-s I "'5 I /______ 
toluene 11 

/ "':{' I "'" I I,------
total xylenes 11 

/ ..<-~ / -", / / ------
chlorobenzene 11 

/ "'~, / <1.. / / 
ethyl benzene 11 / L:{ I-":,· I /,-------

11bromobenzene / -<-y I L<: I I-------
11total chlorotoluene / L(., I Li.,, I I 

m-dichlorobenzene / L I .t.7 / /------11 

11o-d ichlorobenzene / L 7 I -'-7 / / 
1,2,4 trimethylbenzene / "'·," / -"? / /------
1,3,5 trimethylbenzene / ..-c..:, / <:,. I I 
2, 3 d ichloropropene 11 / <'],. / ______/ /------

1, I, 2 trichloroethane / -"2- / ______/ / ______ 



_.,, . .,NE'\V YORK 'l"ESTING LABORA'rORIES, INC. f-'~1 11 

Lab No. 82-64452 (A-1 

Detection 

Pase 7. 

VOLATILE COMPOUNDS 

Parameter ~g/l): 

Acrolein 
Acrylonitrile 
Benzene ,I 
Bromodichloromethane 
Bromoforra 
8romomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromo~~thane 
Chl oroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dichlorodifluoromethane 
1,1-Dichloroethar.e 
1,2-Dichloroethane 
r,1-Di chl oroethylene 
Trans, 1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropene 
Ethyl benzene 
Methylene Chloride 
i,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
1,1~2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 
Carbon Dis~lfide 
Methyl cycl opentane 
3-methylpentane 
Hexane 

<=Less than, None detected 

Method 
No. 

603, 624 
603, 624 

624 
624 
624 
624 
624 

"624 
624 

624 
624 
624 
624 

, 624 
624 
624 
624 
624 
624 
624 
624 

624 
624 
624 

624 
624 
624 
624 
624 
624 

CAS 
No. 

107-02-8 
107-13-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
56-23-5 

108-90-7 
124-48-1 

75-00-3 
110-75-8 
67-66-3 
74-87-3

• 

75-34-3 
107-06-2 
75-35-4 

156-60-5 
78-87-5 

10061-02-6 
100-41-4 
75-09-2 

79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01~6 

75-01-4 

Limit 
t,Jig/1) 

100 
100 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

Found 
~g/1) 

< 100 
< 100 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 

· < 10 
< 10 

. < 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 

• < 10 
< 10 
Present 
Present 
Present 
Present 



I 

• 
NEW YORK rl'ESTING LABORArrORIES, INC. 

t 
Pase 8. Sample: R0-25-01~ -

(Y Bni?-Y\ 37. _ ,?1-rn rt 
VOLATILE COMPOUNDS 

Method CAS 
Parameter Vig/1) : No. No. 

Acrolein 603, 624 107-02-8 

I 
Acrylonitri le 603, 624 107-13-1 

624 71-43-2Benzene 
Bromodichloromethane 624 75-27-4 

Bromoform 624 75-25-2 
624 74-83-9Bromomethane 

Carbor Tetrachloride 624 56-23-5 

Chlorobenzene 624 108-90-7 
624 124-48-1Chlorodibromor.iethane 

Chloroethane 624 75-00-3 

2-Chloroethyl vinyl ether 624 110-75-8 

Chloroform 624 67-66-3 

Chloromethane 624 74-87-3 ' 

Oichlorodifluoromethane _• 624 

1,1-Dichloroethane 62;. 75-34-3 

1,2-Dichloroethane 624 107-06-2 

1,1-Dichloroethylene 624 75-35-4 

Trans, 1,2-0ichloroethylene 624 156-60-5 

1,2-0ichloropropane 624 78-87-5 

1,3-0ichloropropene 624 - 10061-02-6 

Ethyl benzene 624 100-41-4 

Methylene Chloride 624 75-09-2 

1,1,2,2-Tetrachloroethane 624 79-34-5 
Tetrachloroethylene 624 127-18-4 

Toluene 624 108-88-3 
1,1;1-Trichloroethane 624 71-55-6 
1,1,2-Trichloroethane 624 79-00-5 

Trichloroethylene 624 79-01-6 
Trichlorofluoromethane 624 
Vinyl chloride 624 75-01-4 
2,4~dimethyl-3-pentanone - -

<=Less than, None detected 

,,11, 
Lib No. 82-64452 (A-1) 

Detection 
Limit Found 
~g/1) ~g/1} 

100 < 100 
100 < 100 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 10< 
10 10< 
10 < 10 
10 < 10 
10 10< 
10 10< 
10 < 10 
10 < 10 
10 10< 
10 < 10 
10 10< 
10 < 10 
10 < 10 
10 10 

-

< 
10- < 10 
10 < 10 

Present 



NEW YORK rl'ESTING LABORA"rORIES, INC. 

Page 9. Sample: R0-26-01 .. LabNo.82-64452 Cj,-1} 
' . 1), \,N\,h+e \\\{ F,ActN\,k-L ~ ~lw 

' · DetectionVOLATILE COMPOUNDS 
Method CAS Limit Found 

Parameter "19/l): No. No. tpg/1) V!gll) 

Acrolein 603, 624 107-02-8 100 < 100 
Acrylonitrile 603, 624 107-13-1 ·100 < 100 
Benzene 624 71-43-2 10 < 10 
Bromodichloromethane 624 75-27-4 10 .•. < 10 
Bromoform 624 75-25-2 10 < 10 
Bromomethane 624 74:..83-9 10 < 10 
Carbon Tetrachloride 624 56-23-5 10 < 10 
Chlorobenzene 624 108-90-7 10 < 10 

624 124-48-l 10Chlorodibromo~~thane < 10 
Chloroethane 624 75-00-3 l 0 < 10 
2-Chloroethyl vinyl ether 624 110-75-8 10 < 10 
Chloroform 624 67-66-3 10 < 10 
Chloromethane 624 74-87-3 ' 10 < 10 
Dichlorodifluoromethane '624 10 < 10 
1,1-Dichloroethane 624 75-34-3 l 0 < 10 
1,2-Dichloroethane 624 107-06-2 10 < 10 
1,1-Dichloroethylene 624 75-35-4 l 0 < 10 
Trans, l,2-Dichloroethylene 624 156-60-5 10 < 10 · 
1,2-Dichloropropane 624 78-87-5 10 < 10 
1,3-Dichloropropene 624 10061-02-6 10 < 10 
Ethyl benzene 624 100-41-4 10 < 10 
Methylene Chloride .624 75-09-2 10 30.6 
1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 
Tetrachloroethylene 624 127-18-4 10 < 10 
Toluene 624 108-88-3 10 < 10 
1,1;1-Trichloroethane 624 71-55-6 10 < 10 
1,1,2-Trichloroethane 624 79-00-5 10 < 10 
Trichloroethylene 624 79-01-6 10 '< 10 
Trichlorofluoromethane 624 10 < 10 
Vinyl chloride 624 75-01-4 10 < 10 
Methylcyclopentane Present 
Hexane - Present 
2,4-dimethyl-3-pentanone Present 

<=Less than, None detected 



·-
NE'\V YORK r1•ESTING LABORArrORIES, INC. 

Page: 10. Sample: R0-27-01 lab No. 82-64452 {A-1) 

."F (_ W\,.:,+-1;!. ~ lOI~ +,0-Y\K\,"vi. AJ 
DetectionVOLATILE COMPOUNDS 

Method CAS Limit Found 
No. No. Vigil) Vigil)Parameter ~g/1): 

603, 624 
; 

107-02-8 100 < 100Acrolein 
603, 624 107-13-1 100 < 100Acrylonitrile 

624 71-43-2 10 < 10Benzene 
624 75-27-4 10 < 10Bromodichloromethane 
624 75-25-2 10 < 10Bromoform 
624 74-83-9 10 < 10Bromomethane 
624 56-23-5 10 < 10Carbon Tetrachloride 
624 108-90-7 10 < 10Chlorobenzene 
624 124-48-1 10 < 10Chlorodibromomethane 
624 75-00-3 10 < 10Chloroethane • 
624 110-75-8 10 < 102-Chloroethyl vinyl ether 
624 67-66-3 10 < 10Chloroform 
624 74-87-3 10 < 10Chloromethane 
'!624 10 < HiDichlorodifluoromethane 
624· 75-34-3 10 < 101,1-Dichloroethane 
624 107-06-2 10 < 10' 1,2-Dichloroethane 
624 75-35-4 10 < 101,1-Dichloroethylene 
624 156-60-5 10 < 10Trans, 1,2-Dichloroethylene 
624 78-87-5 10 < 101,2-Dichloropropane 
624 10061-02-6 101,3-Dichloropropene <; 10 
624 100-41-4 10 <. 10Ethyl benzene 
624 75-09-2 10. •. < 10Methylene Chloride 

1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 
624 127-18-4 10 < 10Tetrachloroethylene 
624 108-88-3 10 < 10Toluene 
624 71-55-6 10 < 101.1,1-Trichloroethane 
624 79-00-5 10 < 101,1 ,2-T·ri chl oroethane 
624 79-01-6 10 .< 10Trichloroethylene ' 
624 10 < 10Trichlorofluoromethane 
624 75-01-4 10 < 10Vinyl chloride 

<=Less than, None detected 



P.JJ' {ft 
NEW YORK r1•EST.ING LABORA•roRIES, INC. I 

Sample: R-28-01 

~a ==t~\c~ ~ 
Pqc 11. 

~~'.te< 
VOLATILE COMPOUNDS 

Parameter ~g/1): 

Acrolein 
Acrylonitrile 
Benzene IBromodichloromethane 

.Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
Trans, 1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropene 
Ethyl benzene 
Methylene Chloride 
1~1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1?1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

< c Less than, None detected 

Lab No. 

Detection 
Limit 
Vi9/l l 
100 

100 

10 

10 

10 

10 

10 

10 
1o 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10. 

l 0 
10 

10 
10 

10 

10 

10. 

10 

82-64452 (A-1} 

Found 
(/!9/1) 

< 100 

< 100 

< -10 

< 10 

< 10 
< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

·< 
~ 

10 

< 10 

Method 
No. 

603,624 

603, 624 

624 

624 
624 
624 

624 

624 
624 

624 

624 

624 

624 
)624 

624 

624 

624 

624 

624 

624 

624 

624 

624 
624 

624 
624 
624 
624 
624 
624 

CAS 
No. 

107-02-8 

107-13-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

56-23-5 

108-90-7 
124:.48-1 

75-00-3 

110-75-8 

67-66-3 

74-87-3 . 

75-34-3 

107-06-2 

75-35-4 

156-60-5 

78-87-5 

10061-02-6 

100-41-4 
75-09-2 

79-34-5 
127-18-4 

108-88-3 
71-55-6 

79-00-5 

79-01-6 

75-01-4 



Page 36. 

VOLATILE COMPOUNDS 

Parameter {,ug/1 ) 

Acetone 
Diethyl ether 
Hexane 
2-methyl-3-pentanone 
2,4-dimethyl-3-pentanone 

Sample: R0-_¢-01 (Continued) 

Detection 
Method CAS Limit 

No. No. (.ug/1 ) 

Lab No. 82-64452 (A-1 ) 

Found 
(ug/1) 

Present 
Present 
Present 
Present 
Present 



NEW YORK rl'ESTING LABORArrORIES, INC. 

Pqe 12. Sample: R0-32-01 Lab No. 82-64452 {A-1) 

,OLATILE COMPOUNDS 

arameter ytig/1): 

Acrolein 
crylonitrile 

Benzene I
romodichloromethane. . 

tsromofonn 
romomethane 

~arbon Tetrachloride 
-hlorobenzene 
hlorodibromomethane 

"hloroethane 
-Chloroethyl vinyl ether 

Chloroform 
hloromethane 

Dichlorodifluoromethane 
' ,1-Di chl oroethane 

,,2-Dichloroethane 
, 1-Di chloroethylene 

,'rans, 1,2-Dichloroethylene 
. • ,2-Di chloropropane 

,,3-Dichloropropene 
S::thylbenzene 
!ethylene Chloride 
1,1,2,2-Tetrachloroethane 
retrachloroethylene 
Toluene 
1,1,1-Trichloraethane 
1,1,2-Trichloroethane 
rrichloroethylene 
iri ch1orafl uaromethane 
'linyl ch1ori de 

·-lc~\,vt To-Lst 
Method CAS 

No. No. 

-
603, 624 107-02-8 
603, 624 107-13-1 

624 71-43-2 
624 75-27-4 
624 75-25-2 
624 74-83-9 
624 56-23-5 
624 108-90- 7 
624 124-48-1 

624 75-00-3 
624 110-75-8 
624 67-66-3 
624 74-87-3 
li24 
624" 75-34-3 
624 107-06-2 
624 75-35-4 
624 156-60-5 
624 78-87-5 
624 10061-02-6 
624 100-41-4 
624 75-09-2 

624 79-34-5 
624 127-18-4 
624 108-88-3 
624 71-55-6 
624 79-00-5 . 
624 79-01-6 
624 
624 75-01-4 

Detection 
Limit 
U,q/1) 

100 
100 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 

10 
10 

10 
10 
10 
10 
10 
10 

Found 
t,liq/1) 

< too 
< 100 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 

· < 10 
< 10 
< 10 

. < 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< to 
< 10 
< 10 
< 10 
< 10 
< 10 
< to 
< 10 
< 10 

< c Less than, None detected 



I 

fliJ'f'(• NE,V YORK rl'ESTING LABORArroRIES, INC. 

Paae 13. Sample: R0-33-01 Lab No. 82-64452 (A-1) 

~+-~\t\w/\.s. N tlca.wie 
DetectionVOLATILE COMPOUNDS 

Method CAS Limit Found 
No. No. Vigil) Vigil}Parameter {.tlg/1): 

603, 624 107-02-8 100 < 100Acrolein 
603, 624 107-13-1 100 < 100Acrylonitri_le 

624 71-43-2 10 < 10Benzene 
624 75-27-4 10 < 10Bromodichloromethane. 
624 75-25-2 10 < 10Bromoform 
624 74-83-9 10 < 10Bromomethane 
6_24 56-23-5 .10 < 10Carbon Tetrachloride 
624 108-90-7 10 < 10Chlorobenzene 
624 124-48-1 10 < 10Chlorodibromomethane 
624 75-00-3 10 < 10Chloroethane • 

10 < 102-Chloroethyl vinyl ether 624 110-75-8 
624 67-66-3 10 <· 10Chloroform 
624 74-87-3 10 < 10Chloromei:hane 

10·· l624 .10 <Dichlorodifluoromethane 
1,1-Dichloroethane 624 75-34-3 10 < 10 

624 107-06-2 10 < 101,2-0ichloroethane 
1,1-Dichloroethylene 624 75-35-4 10 < 10 

Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 

624 78-87-5 10 < 101,2-Dichloropropane 
624 10061-02-6 10 < 101,3-Dichloropropene 

<i 10624 100-41-4 10Ethyl benzene 
75-09-2 10 < 10Methylene Chloride 624 

1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 

Tetrachloroethylene 624 127-18-4 10 < 10 

Toluene 624 108-88-3 10 < 10 

1,1,1-Trichloroethane 624 71-55-6 10 < 10 
. 

624 79-00-5 10 < 101,1,2-Trichloroethane 
10Trichloroethylene 624 79-01-6 10 .< 

Trichlorofluoromethane 624 10 < 10 

< 10Vinyl chloride 624 75-01-4 10 

<=Less than, None detected 



• 
NEW YORK rrESTING LABORArrORIES, 

• Page 14. Sample: R0-34-01 82-64452 (A-1) 

-~~ct 3 Oml'he.-
VOLATILE COMPOUNDS Detection 

Method CAS Limit Found 
~arameter '1i9/l): No. No. !)ig/1) t,t,9/1) 

Acrolein 603, 624 107-02-8 100 < 100 
P.crylonitrile 603, 624 107-13-1 100 < 100 
Benzene 624 71-43-2 10 < 10 
iBromodi chl oromethane 624 75-27-4 10 < 10 
Bromofonn 624 75-25-2 10 < 10 
Bromomethane . \ 624 74-83-9 10 < -10 
Ca~bon Tetrachloride 624 56-23-5 10 < 10 
Chlorobenzene• 624 108-90- 7 10 < 10 
Chlorodibromoirethane 624 124-48-1 10 < 10 
Chloroethane 624 75-00-3 10 < 10 
2-Chloroethyl vinyl ether 624 110-75-8 10 < 10 
Chloroform 624 67-66-3 10 < 10 
Chloromethane 624 74-87-3 10 < 10 
Dichlorodifluoromethane ~624 10 < 10 
1,1-Dichloroethane 624 75-34-3 10 < 10 
l,2-Dichloroethane 624 107-06-2 10 < 10 
1,1-Dichloroethylene 624 75-35-4 10 < 10 
Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 
1,2-Dichloropropane 624 78-87-5 10 < 10 
1,3-Dichloropropene 624 10061-02-6 .10 < 10 
Ethyl benzene 624 100-41-4 10 < 10 
Methylene Chloride 624 75-09-2 10 21.0 
l,1!2,2-Tetrachloroethane 624 79-34-5 10 < 10 
Tetrachloroethylene 624 127-18-4 10 < 10 
Toluene 624 108-88-3 10 < 10 
1,1~1-Trichloroethane 624 71-55-6 10 < 10 
1,1,2-Trichloroethane 624 79-00-5· 10 < 10 
Trichloroethylene ~24 79-01-6 10 < 10 
Trichlorofluoro~ethane 624 10 . < 10 
Vinyl chloride 624 75-01-4 10 < 10 

< c Less than, None detected 



Pase 15. Sample: R0-35-01 Lab No. 82-64452 (A-1) 

~o 5?::> (\\~~lo{ . 
VOLATILE COMPOUNDS 

Parameter Vigil): 

Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-thloroethyl vinyl ether 
Chloroform 
Chloromethane 
Oichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
Trans, 1,2-Dichloroethylene 
1,2-Dichloropropane 
-1,3-Dichloropropene 
Ethyl benzene 
Methylene Chloride . 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

<~Less than, None detected 

Method 
No. 

603, 624 

603, 624 

624 

624 

624 

624 

624 

624 
624 

• 624 
624 

624 

624 
l 624 

624 

624 

624 

624. 
624 

- 624 

624 

624 

624 

624 

624 

624 

624 

624 

624 

624 

CAS 
No. 

107-02-8 

107-13-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

56-23-5 

108-90-7 
124-48-1 

75-00-3 

110-75-8 

67-66-3 

74-87-3 · 

75-34-3 

107-06-2 

75-35-4 

156-60-5 

78-87-5 

10061-02-6 

100-41-4 
75-09-2 

79-34-5 
127-18-4 

108-88-3 

71-5_5-6 

79-00-5 

79-01-6 

75-01-4 

Detection 
Limit 
Viq/1) 

100 

100 

10 

10 

10 

10 

l 0 

10 
10 

l 0 

10 

10 

10 

10 

10 

10 

l 0 

10 

10 

10 

10 
10 

10 
10 

10 

10 

10 

10 

10 

10 

Found 
V/9!1) 

< 100 

< 100 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 
! - < 10 

< 10 

< 10 

< 10 

< 10 

< 10 
' < 10 

.< 10 

< 10 

< 10 



. . . #.J4{11 
NE,v ~·oRK 'l'ESTING LABORA"rORIES, INC. r 

Pase 16. No-o'fL;t •o;:-;,,~h~ 82-64452 c•-1: 

VOLATILE COMPOUNDS 

Parameter Vigil): 

Acrolein 
Acrylonitrile 

( 
I

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
Trans, 1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropene 
Ethyl benzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylen~ 
Toluene 
1,1",1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
Vinyl chloride 

<=Less than, None detected 

Method 
No. 

603, 624 
603, 624 

624 
624 
624 
624 
624 
624 

"624 

624 
624 
624 
624 

• 624 
624 
624 
624 
624 
624 
624 
624 

624 
624 
624 
624 
624 
624 
624 
624 
624 

CAS 
No. 

107-02-8 
107-13-1 
71-43-2 
75-27-4 
75-25-2 
74-83-9 
56-23-5 

108-90-7 
124-48-1 

75-00-3 
110-75-8 
67-66-3 
74-87-3 , 

75-34-3 
107-06-2 
75-35-4 

156-60-5 
78-87-5 

10061-02-6 
100-41-4 
75-09-2 

79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5. 
79-01-6 

75-01-4 

Detection 
Limit Found 
{1!9/1) {/!9/1) 

·100 < 100 
100 < 100 
10 ·< 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 <ii.:'ei 
10 < 10 
10 < 10 
10 < 10 
10 .< 10 
10 < 10 
10 < 10 



f J.'rlrt 
NE'\V YORK 'l'ESTING LABORA'l'ORIES, INC. 

Lab No. 82-64452 (A-1 )Page 17. Sample: R0-37-01 

SW¾, 4~ I\\~~ ;.xi~v/1,,..,
DetectionVOLATILE COMPOUNDS 

Method CAS Limit Found 
No. No. ~g/1} (1!9/1)Parameter Vig/1): 

603, 624 107-02-8 100 < 100Acrolein 
603, 624 107-13-1 100 < 100Acrylonitrile 

624 71-43-2 10 < 10Benzene ( 
624 75-27-4 10 < 10Bromodichloromethane 
624 75-25-2 10 < 10Bromoform 
624 74-83-9 10 .< 10Bromomethane 
624 56-23-5· 10 < 10Carbon Tetrachloride 
624 108-90-7 10 < 10Chl orobenzene 
624 124-48-1 10 < 10Chlorodibromomethane 
624 75-00-3 10 < 10Chloroethane 
624 110-75-8 10 < 102-Chloroethyl vinyl ether 
624 67-66-3 10 < 10Chloroform 
624 74-87-3 10 < 10Chloromethane 
~24 10 < 10Dichlorodifluoromethane 

l,l~Dichloroethane 624" 75-34-3 10 < 10 

1,2-Dichloroethane 624 107-06-2 10 < 10 
624 75-35-4 10 < 101,1-Dichloroethylene 

Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 

1,2-Dichloropropane 624 78-87-5 10 < 10 
10 < 101,3-Dichloropropene 624 10061-02-6 

624 l 00-41-4 10 < 10Ethyl benzene 
75-09-2 10. 54.6Methylene Chloride 624 

1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 

Tetrachloroethylene 624 127-18-4 10 < 10
' 

Toluene 624 108-88-3 10 < 10 

l,l ~1-Trichloroethane 624 71-55-6 10 <. 10 

1,1,2-Trichloroethane 624. 79-00-5 . 10 < 10 
10 · ( 10 

I Trichloroethylene 624 79-01-6 
I 10Trichlorofluoromethane 624 < 10 

Vinyl chloride 624 75-01-4 10 < 10 
PresentDiethyl ether 

<=Less than, None detected 



• 

NE'\V YORK rrESTING LABORArrORIES, INC. 

Pap: 18. Sarnpl e: R0-3B-01 Lab No. 82-64452 (A-1) 

sW:~ 1./0 -fk~ ~ 
VOLATILE COMPOUNDS j Detection 

Method CAS Limit Found 
i Parameter V1g/l): 

,. 
No. No. ~g/1) V!q/1) 

Acrolein 603,624 107-02-8 100 < 100 
Acrylonitrile 603,624 107-13-1 100 < 100 
Benzene 624 71-43-2 10 < 10 
Bromodichloromethane 624 75-27-4 10 < 10 
Bromofonn 624 75-25-2 10 < 10 
Bromomethane 624 74-83-9 10 < 10 
Carbon Tetrachloride 624 56-23-5 10 < 10 
Chlorobenzene 624 108-90-7 10 < 10 
Chlorodibromomethane 624 124-48-1 10 < 10 
Chloroethane 624 75-00-3 10 < 10 

I <2-Chloroethyl vinyl ether 624 110-75-8 10 10 
Chloroform 624 67-66-3 10 < 10 
Chloromethane 

\ 
624 74-87-3 10 < 10 

Dichlorodifluoromethane '624 10 < 10. 
1,1-Dichloroethane 624 75-34-3 10 < 10 
1,2-Dichloroethane 624 107-06-2 10 < 10 
1,1-Dichloroethylene 624 75-35-4 10 < 19 

I <Trans, l°,2-0i ch1 oroethyl ene 624 156-60-5 10 10 . 
l ,2-Di chl oropropane 624 .78-87-5 10 < 10 
l,3~Dichloropropene 624 10061-02-6 10 10< 
Ethyl benzene 624 100-41-4 10 < 10 
Methylene Chloride 624 75-09-2 10 < 10 
1,1,2,2-Tetrachloroethane. 624 79-34-5 10 < 10 
Tetrachloroethy1ene 624 127-18-4 10 < 10 
Toluene 624 108-88-3 10 < 10 
1, l ._1-Tri chl oroethane 624 71-55-6 10 < 10 
1,1,2-Trichloroethane 624 79-00-5 10 10< 
Trichloroethylene 624 79-01-6 10 ~ 10 
Trichlorofluoromethane 624 10 10< 
Vinyl chloride 624 75-01-4 10 < 10 

2,4-dfmethyl-3-pentanone Present-
< = Less than, None detected 



· NE'\V YORK 'l'ESTING LABORA'CORIES, INC. 

Paac 19. Sample: R0-39-01 Lal> No. 82-84452 (A-1) 

-i,,-z.., ~ __ tL· . ~_41~,~lLA;ILE COMPOUNDS =--rv, Detection 
. . Method CAS Limit Found 

1rameter Vig/1): No. No. t,fiq/1) tfiq/1) 

Acrolein 603,. 624 107-02-8 100 < 100 
:rylonitrile 603, 624 107-13-1 100 < 100 

oenzene 624 71-43-2 10 < 10 
romodi ch1orome thane 624 75-27-4 10 < 10 

..romoform _624 75-25-2 · 10 < 10 
.-.romomethane 624 74-83-9 10 < 10 

!rbon Tetrachloride 624 56"-23-5 10 < 10 
r1,1orobenzene 624 108-90-7 10 < 10 

hl orodibromomethane 624 124-48-1 10 < 10 
Chloroethane 624 75-00-3 10 < 10 

-Chloroethyl vinyl ether 624 110-75-8 10 < 10 
Chloroform 624 67-66-3 10 < 10 
.hloromethane 624 74-87-3 10 < 10 

uichlorodifluoromethane 6,24 10 . < 10 · 
,1-Dichlcroethane 624 · 75-34-3 10 <. 10 

.,2-Dichloroethane . 624 107-06-2 10 < 10 
, ',1-Dichloroethylene 624 75-35-4 10 < 10 

rans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 
1 ,2-Dichloropropane 624 . 78-87-5 10 < 10 
,3-Dichloropropene 624 10061-02-6 10 < ,10

1Ethyl benzene 624 100-41-4 10 < 10 
ethylene Chloride 624 75-09-2 10. < 10 

1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 
etrachloroethylene 624 127-18-4 10 < 10 

l'oluene 624 108-88-3 10 < 10 
1,1,1-Trichloroethane 624 71-55-6 10 < 10 

.J,1,2-Trichl oroethane 624 79-00-5 10 < 10 
irichloroethylene 624 79-01-6 10 < 10•
rrichlorofluoromethane 624 10 < 10 
'linyl chloride 624 75-01-4 10 < 10 

<=Less than, None detectea 



1 

~ 

NEW YORK FJ.'ESTING LABORATORIES, INC. f-5o1i 
.Paae 20. Sample: R0-40-tll Lab No. 82-64452 (A-1) 

6~c=2:ctl 15"2 ~-eJ 
VOLATILE COMPOUNDS DetecUon 

Method CAS Limit Found 
ararneter ~g/1): No. No. t/!911) (liq/1) 

Ar;rolein 603, 624 107-02-8 100 < 100 
:ryl on itril e 603, 624 107-13-1 100 < 100 

' 

Benzene 624 71-43-2 10 < 10 
.rornodi chl oromethane 624 75-27-4 10 ·< 10 

Bromofonn 624 75-25-2 10 < 10 
'romomethane 624 74-83-9 10 < 10 

arbon Tetrachloride 624 56-23-5 10 10< 
hlorobenzene 624 108-90-7 10 < 10 

""'hlorodibromomethane 624 124-48-1 10 < 10 
"hloroethar.e • 624 75-00-3 10 < 10 

' -Chl oroethyl vinyl ether 624 110-75-8 10 < 10 
Chloroform 624 67-66-3 10 < 10 
hloromethane 624 74-87-3 10 < 10 

Dichlorodifluoromethane t24 10 < 10 
,1-Dichloroethane 624. 75-34-3 10 < 10 

l,2-Dichloroethane 624 107-06-2 10 < 10 
,1-Dichloroethylene 624 75-35-4 10 10< 

,rans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 
,2-Dichloropropar.e 624 78-87-5 10 < 10 

.,3-0ichloropropene 624 10061-02-6 10 < 10 
':thylbenzene 624 100-41-4 10 10< 
!ethylene Chloride 624 75-09-2 10 < 10 

1,1,2,2-Tetrachloroethane 624 79-34.-5 10 < 10 
'etrach l oroethyl ene 624 127-18-4 10 < 10 

Toluene 624 ·108-88-3 10 < 10 
,I,1,1.-Tri chl oroethane 624 71-55-6 10 < 10 
1 , l ,2-Tri chl oroethane 624 79-00-5 10 < 10 
fri chl oroethyl ene 624 79-01-6 10 <~ 10 
rrichlorofluoromethane 624 10 < 10 
:Vinyl chloride 624 75-01-4 10 .·< 10 
2,4-dimethyl-3-pentanone Present 

<=Less than, None detected 



p. Jt .frlNEW YORK 'l'ESTING LABORA·roRIES, INC. 

Page 21. Sample: RD-41-01 Lab No. 82-64452 (A-1) 

I£":?:, ~~1ers 
' JOLATILE COMPOUNDS Detection 

Method CAS Limit Found 
' 1arameter 0911): No. No. ~q/1) {lig/1) 

Acrolein 6D3, 624 107-02-8 100 < 100 
.1crylonitrile . 603, 624 107-13-1 100 < 100 

i 
Benzene 624 71-43-2 10 < 10 
lromodi chloromethane I 624 75-27-4 10 < 10 

dromoform ' 624 75-25-2 10 10. < 
1romomethane ' 624 74-83-9 10 < 10 
~arbon Tetrachloride 624 56-23-5 10 < 10 
':hlorobenzene 624 108-90-7 10 < 10 
:hl orodibromomethane 624 124-48-1 10 < 10 

Chloroethane 624 75-00-3 10 < 10 
!-Chl oroethyl vinyl ether 624 110-75-8 10 < 10 
Chloroform 624 67-66-3 10 < 10 
:hl oromethane 624 74-87-3 10 < 10 
Oichlorodifluoromethane li24 10 < 10 
I,1-Dichloroethane 624· 75-34-3 10 < 10 
J,2-0ichloroethane 624 107-06-2 10 < 10 
~.1-0ichloroethylene 624 75-35-4 10 < 10 
rrans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 
1,2-0ichloropropane 624 78-87-5 10 <" 10 
1,3-Dichloropropene 624 10061-02-6 10 10-< 
Ethyl benzene 624 100-41-4 10 < 10 
Methylene Chloride 624 75-09-2 10 < 10 
1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 
Tetrachloroethylene 624 127-18-4 10 < · 10 
Toluene 624 108-88-3 10 < 10 
1,1,1-Trichloroethane 624 71-55-6 10 < 10 
1,1,2-Trichloroethane 624 79-00-5 . 10 < 10 
Trichloroethylene 6?4 79-01-6 10 <. 10 
Trichlorofluoromethane 624 10 < 10 
Vinyl ch1ori de 624 75-01-4 10 < 10 

. <=Less than, None detected 



NEW YORK 'l'ESTING LABORA'rOFJES, INC. f ·ft,-/.'J. 
Paae 22. Sample: RD-42-01 ubNo. 82-64452 (A-1) 

\(0,,;'Jcc... ltf7 ~ 
ILATILE COMPOUNDS Detection 

Method CAS Limit Found 
,Parameter Vigil) : No. No. ~g/1) ~g/1) 

:rolefo 603. 624 107-02-8 100 < 100 
A~rylonitrile 603, 624 107-13-1 100 < 100 

,, < 10 
I ,nzene 624 71-43-2 10 

.Bromodichloromethane 624 . 75-27-4 10 < 10 
• ·omoform 624 75-25-2 10 < 10I 

Bromomethane · 624 74-83-9 10 < 10 
lrbon Tetrachloride 624 56-23-5 10 < 10 

."nlorobenzene 624 108-90-7 10 < 10 
1lorodibromomethane 624 124-48-1 10 < 10 

'-"1loroethane 624 75-00-3 10 < 10 
~-Chloroethyl vinyl ether 624 H0-75-8 10 .< 10 

,loroform 624 67-66-3 10 < 10 
Chloromethane 624 74-87-3 10 < 10 

i 

' 
ichlorodifluoromethane ~4 10 10< 

1,1-0fchloroethane 624. 75-34-3 10 < 10 
I ,2-Di chl oroethane . 624 107-06-2 10 10< 
l,l~Dichloroethylene 624 75-35-4 10 < 10 

.' rans, 1,2-0ichloroethylene 624 156-60-5 10 < 10 
, ,_2-Dichloropropane 624 78--87-5 10 < . 10 
,3-Dichloropropene 624 10061-02-6 10 < 10 

_thylbenzene 624 100-41-4 10 < '10 
"'ethylene Chloride 624 75-09-2 10. < .10 

,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 
Tetrach 1 oroethyl ene 624 127-18-4 10 < 10 

oluene 624 108-88-3 10 < 10 
1,1,1-Trich1oroethane 624 71-55-6 10 < 10 

,1,2-Trichloroethane 624 79-00-5 10 < 10 
Trfchloroethylene 624 79-01-6 10 <• 10 
:richlorofluorometh~ne 624 10 < 10 
iinyl chloride 624 75-01-4 10 10 

: 

< 
!,4-dimethyl-3-pentanone Present 

< = Less than, None detected 



I 

NEW YORK rl'ESTING LABORArrORIES, INC.. 
. . . -·-•· 

Pqc 23. Sample: R0-43-01 
. f . 
~ I '-f D ~S 

VOLATILE COMPOUNOS 
Method CAS 

arameter Clig/1): No. No. 

, -crolein 603, 624 107-02-8 
' .. crylonitrile 603, 624 107-13-1 

0 enzene 624 71-43-2 
romodichloromethane 624 75-27-4 

· sromoform 624 75-25-2 

romomethane 624 · 74-83-9 
Carbon Tetrachloride 624 · 56-23-5 
hlorobenzene 624 108-90-7 

624 124-48-1Chlorodibromomethane 
hloroethane • 624 75-00-3 

~-Chloroethyl vinyl ether 624 110-75-8 
-hloroform 624 67-66-3 
hloromethane 624 74-87-3 

nichlorodifluoromethane ~24 
,1-Dichloroethane 624 75-34-3 

1,2-Dichloroethane : 624 107-06-2 
,1-Dichloroethylene 624 75-35-4 

Trans, 1,2-Dichloroethylene 624.. 156-60-5 
,2-Dichloropropane 624 78-87-5 

1,3-Dichloropropene 624 10051-02-6 
:thyl benzene 624 100-41-4 
,-!ethylene Chloride 624 75-09-2 
7,1,2,2-Tetrachloroethane 624 79-34-5 
fetrachloroethyl ene 624 127-18-4 
Toluene 624 108-88-3 
1,1,T-Trichioroethane 624 71-55-6 
1,1,2-Trichloroethane 624 79-00-5 
rrichloroethylene 624 79-01-6 
Trichlorofluoromethane 624 
~inyl chloride 624 75-01-4 
Acetone 
Hexane 

<=Less than, None detected 

Lu No. 82-64452 (A-1) 

Detection 
Limit 
t,h9/1) 

100 
100 

10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 

10 
10 

10 
10 
10 

10 
10 
10 

Found 
t,i9/l) 

< 100 
< 100 
< 10 
< 10 
< ·10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< • 10 
< 10 
< 10 

··Present 

Present 
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HYDROGEOLDGIC DATA 
FROH SELECTED WELLS AND TEST HOLES IN 
SUFFOLK COUNTY, LONG ISLAND, NEW YORK 

By 

H. H. Jensen and Julian Soren 

INT RO DUCT ION 

Suffolk County, N. Y., comprising roughly the eastern two-thirds of 
Long Island along with several smaller islands has an area of about 920 
square miles (fig. 1). The western half of the county is mainly suburban; 
the eastern half is more rural. The population of Suffolk County has 
increased sharply from less than 200,000 in 1940 to about 1. 1 million in 
1970. However, most of the increase has occurred since 1950, when the 
population was about 275,000. 

The fresh-water supply for the county is obtained solely from the 
underlying ground-water reservoir. The major hydrogeologic units in the 
ground-water reservoir are summarized in table 1, and a generalized 
section showing the vertical relation of these units is shown in figure 2. 
Ground-water pumpage increased from an average of about 42 mgd (million 
gallons per day) in 1950 to about 131 mgd in 1969 (New York State Conserva­
tion Department, written commun., Hay 1970). The projected water use in 
Suffolk County in 1990 for an estimated population of 2 million is about 
300 mgd (New York State Conservation Department, Division of Water 
Resources, 1970, p. 26-27). 

Water-related problems associated with increased population and 
attendant increased ground-water development are of considerable concern 
to the water-resources managers of Suffolk County. To help supply the 
hydrologic information needed to anticipate and cope with these problems, 
the U.S. Geological Survey is participating in a cooperative program of 
water-resources studies with the Suffolk County Water Authority, the 
Suffolk County Department of Environmental Control, and the New York State 
Department of Environmental Conservation. Several reports have been 
published as a result of the cooperative program. (See "Selected 
References.") One of the best known and most widely used of those reports 
is New York State Water Power and Control Commission Bulletin GW-18, 
"Happing of geologic formations and aquifers of Long Island, New York" 
(Suter, de Laguna, and Perlmutter, 1949). That report includes three 
major sections: (a) a fairly detailed description of the surface and the 
subsurface geology of Long Island; (b) a detailed table of geologic corre­
lations of well logs; and (c) a series of maps showing pertinent surficial 
features and structure contours on the tops of key hydrogeologic units. 

- 1 -



• • ••• 
• • 

I 

y .• 
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Figure 2.--Generalized section showing major hydrogeologic uni ts 
in Suffolk County, N.Y. 
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[I Table 1.••flaJor !"fdrogeologlc w,ft1 In Suffolk County, N. Y. 

ttydroveologlc 
..,,t l! 

Upper glacial 
aquifer 

Gardtners 
Clay 

D. Jarreco 
■qui fer 

I] "°'1rrouth 
greensand 2/ 

IJ 
Plagothy 

aquifer 

IJ 
Raritan 

I] 
clay 

D Lloyd 
equifer 

Bedrot.k 

Ceologlc 
ft-

Holocene end 
upper Pleistocene 

I depos I ts , and 
Mannetto Grave 1 

'. 

Gardlners 
Cloy 

J,...co 
Gravel 

Konmouth 
Group 

Matawan Group-
Kagothy Formation, 
w,di fferent i ated 

C 1 ay ID!nbe r of 
the Raritan 
Format ion 

Lloyd Sand Keni,er 
of the Raritan 
Fonnation 

Undifferentiated 
crystal I ine 
rocks 

Approxlute 
thickness 

(feet) 

0-750 

0-75 

Not known 

0-200 

0-1,100 

0-200 

0-500 

Not known 

!/ Adapted largely from Cohen and other (196B, p. 

LI y Harre adopted in this report. 

LI 

LI 

LI - 5 

18). 

-

Description and w1ter-be•rlng ch■ racter 

ti.Inly bn.m and gr•y sand and gravel of mder1te 
to high hydraulic conductivity; also Includes • 
deposits of clayey glacial till and l ■ custrlne 
clay of low hydraulic conductivity. A major 
aquifer. 

Green and gray clay, 511 t. clayey and silty sand, 
and some Inter-bedded clayey and silty gravel; 
of l1>t hydraulic conductivity. Unit tends to 
confine ..-ater In underlying aquifer. 

Not Identified In Suffolk County. 

lnterbedded marine deposits of dark-gray, olive-
green, dark-greenish-gray, and greenish-black 
glauconitic and lignitic clay, si It, ond 
clayey and silty sand. Unit has low hydrau Ii c 
conductivity and tends to confine water ;n 
underlying aquifer. 

Gray and ...tlite fine to coarse sand of m=,derate 
hydraulic conductivity. Generally contains 
sand and gravel beds of low to high hydraulic 
conductivity in bas a 1 100 to 200 feet. Con-
tai ns much Interstitial clay and silt, and 
beds and lenses of clay, of Jew hydraulic 
conductivity. A major aquifer. 

Gray, black, and rDJlticolored clay and som2 
silt and fine sand. Unit has low hydraulic. 
conductivity and tends to confine water ;n 
underlying aquifer. 

White and gray fine-to·coarse sand and gravel 
of l!IOderate hydraulic conductivity and some 
c I ayey beds of low hydraulic conductivity. 
Not highly developed as an aquifer. 

Ha inly cetamorphic rocks of low hydraulic 
conductivity; surface generally weathered; 
considered to be the bottom of the ground· 
vater reservoir. Not a source of water ;n 
Suffolk County. LI 



•'•. 
STUDIFS OF SITFS FOR NUCLEAR ENERGY FACILITIES-BROOKHAVEN 

NATIONAL LABORATORY 

. . 
GEOLOGY OF BROOKHAVEN NATIONAL LABORATORY 

AND VICINITY, SUFFOLK COUNTY, NEW YORK . . 
.. By W&LLAC!l DII LAtnmA• • • I • 

AJIIITIU.cr 

In connection with the coruitructlon a~d operation of atomte ~ fal!llltl• ,.. .. : at the Brookhnnn National Laboratol'1, the U,B, Oeololleal ·e..,..,, mad• ■ 
otod,y of the IIOOlorte and rroond-water condition■ at and near the Labol'lltor,; 

., The area 11 In central Bulfolt Coon~, about 60 mlln ea■ t of New York OI~, and 
ntendo In n 26-mlle-wlde •trip aerou the loland from Lons I■land Bound on the 
north to the Atlantle Ocoan ou the ooutb. Tbe 1100lorle fteldworll eoualfflll1 of 

" I e:i:amlnetlon of nurfeco outerope and Ibo oupenfolon of the drllllng of en4 euml­
•I•" natlon of oamplee from llbnllow teot well• 100 to 200 feot deep 'and two doep 

test well..boutl,800 feet deep. . ·· 
The gentl;r rolling land nurtaee at the Laborator;r la ho~ b;r two U- of 

hll1111; the Harbor BIil moraine oD the north, and the Ronkonkoma moraine on 
the •outb. A broad Oat, relatlvelJ featareleeo ontwub plain ntenda ■onlll from 
the Ronkonkoma morolne to the tidal ewampo, ba;ra, ud barrier beadle,, wllleb 
form the southern bounda17 of the aftll. The C.rmau, .:l"orP, U4 Peeonlc' 
RITero, 0011 their trlbntarl.., ••ff1 moot of the 1uda<e watar, · .. · · · 

•, , Six prlnclpel otratlgrophle unlta, eome containing 11Ubdl-.talon■ of loeal lmPDI' 
lance, were recoplled ID tbe teat holM and nrfn.ce ffJ)OB1lJ'N. At the bottom la 
the 1outheo1terl7 oloplng bedrocll of Precambrian ap, wbleb la at a deplll of 
about 1,r,00 feet beneath· Ibo Laboratory. AboTe Ibo ·bedrocll la tJie Jlultan 
formation of Orntacoono op about l!OO feet thlclc, wlllcb I• dlTlded Into the IOW11l' 
J,loyd oand member and an npper cla1 member. Reeling on the e1a7·-11er of 
the Raritan formation lo about 900 feet or sand, aandJ' da;r, ud ■ome sraffll1 
hedo, which have been tentatlTelJ' aulgned to the MqolllJ(T) formation. TIie 
Gordlnero cla1, au lntorslacl1l depoolt of Plel1toNae aP, o•erll• the Hqot!IJ( !) 
formation In much of the area. The Gardluen hi 10 to 20 feot thlell at Broolr­
bnen National Laboralo1'1, bot It tbldl•n• appreclablJ to Ille ooatb. AINml tll• 
Gordlnero 0101 are upper Plehltocone del)Olllls, which h■ Te • mulmam 1111~ 
or about 200 feet. Locall1 lb- depoolte are dlTlded Into an nntdentl.led anlt of tJ 
eand and grant cbarocterlr.ed b;r • greenlob color, • nntt of lllt and da7 ~ ~ • 
nlEed near Manonllle, and the Barbor Bill ■nd Ronkonlloma moraine clepo■lla -~ 
and a.ooclated oatwuh depoolbr. Recont depoolbr of ,ran!, .-IN1, lllt, Uld da7 °'lS 
nre reotrlcted to etream cbannela, baJB, and beecbn. and are -117 I- Ibo 
40 feet thick. 

Al 
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A2 STUDIES OF SITES FOR NUCLEAR ENERGY FACILITIES 

FreAh wnter under nrte~lnn pre111Rure ocr.nrR In Aevr.rnl (M'rmr.nhle :r.oneR In the 
narltnn end MaJothy( ?) tormntlom,. Mo!!tt oft.he wnteNn tho upper Plel..,toc('nP 
depot1lt.G ls unconfined and frl'Ah, end It hi: U10 prlncl1ml Rource of supply. Recr.nt 
depo9ltB are not n source of water except for emnll euppllen nt Acattered locnlltteR 
on the barrier beechen. 

INTRODUCTION 

PURPOSE A.ND SCOPE OF INVESTIGATION 

In tho fn.11 of 1040 the Wn.r Depn.rt.mont, then in clmrgo of tho 
atomic energy progr~m, requested the U ·sl· ,Oeologiool Survey to 
proparo a proliminn.ry report on the possible wn.ter-supply problems 
or Um proposed nucl~n.r resen.rch )11born.tory n.t C~mp _Upto~. ~n the 
fn.11 of 1!147, tl1e Oeologic11! Survey begn.n n. <letn.1led mvest1g~t.10n of 
the ground-wntor conditions in the vicinity of the Ln.born.tory with pnr­
ticular referenr~ to the effect of n. hypothetfonl n.ccidentnl re!en.Ae to the 
environment of rn<lionctive wn.etes. The routine opemtion of Ilrook­
hn.ven Nn.tionn.1 Ln.born.t.ory does not constitute n hn.z11rd been.use of 
the very stringent precnutions thn.t the Ln.born.tory exercise i~ hnn­
dling and disposing of rn.dion.ctive mn.terin.ls. The work on which the 
present report. is bn.sed begn.n in Mn.rch 1048. During the first 2 y01m1, 
2 deep test wells n.nd 11bout 12 sh111low observn.tion wells were drilled. 
As n. guide to the instn.lln.tion of test wells, n.n n.ttempt w'.18 ,m.nde to 
obtain informn.tion on the suhsurfn.ce geology by en.rlh-res1sttv1t.y ob­
~ervn.tions, but the method wns found to be poorly ndn.pted to tho 
conditions in tl10 n.ren.. 

During this so.me period, llo snrnples of surfn.ce nn~ grouncl wn.lei:9 
were collected nnd sl,ipped to Wnshington for nnnlys1s. On the hns1s 
of the dn.tn. provided by this work, n. second wnl.or-sn.rnpling program 
wns set up in November 1050 to moni!°r the s1~rfn.co-wn.t~r n.nd ~ound­
wn.t~r supplies of t.he nren., but tins snmphng wn.e stopped m the 
summer of lllr.3 hec1mso the progmm wns felt to be unsound. 

Some instrumentn.1 leveling wns done in the first yen.r or two, n.nd 
in 1949 the Topogrnphic Division of the Geologic~! Sun:ey ~stnb­
lished n. network of bench mnrks covering t.he nre11 of 1mmedmte mt.cr­
est. This mnde it possible to convert wnter-level men.eurements to n 
sen.-level dntum so t.hn.t. nccurnl~ wn.tor-tnble contour mn.ps could be 
clrnwn. . 

A more detniled study of the hydrology begnn in lll50; n. det.n.!led 
pumping test wns nm n.t f.11e end of thnt yen.r. In 1051 the observnt.1on­
well net wns expnnded, n.nd in 1052 n. study wns mo.de of the hydrology 
of the Cnnnans River. At the same time, nn n.tt~mpt wn.s mo.de lo 
est.imn.te the amount of water lost n.nnunlly by evaporation nnd by 
trn.nspimtion so thnt nn estimate could be made of the rechnrge to the 
J?ronml-wnt.er re.~ervoir. 

GEOLOGY, BROOKHAVEN NATIONAL LABORATORY VICINITY A3 

Attempts were mo.de during the first yen.r to men.sum the rate of 
movement. of the ground wnter directly by tracers. The work pro­
,•idecl nnswers which seemed to he vnlid, but it wns dropped becatlll9 
of the complexity of the theoretic11! 11nd prnctiool problems involved. 
Some l11borntory work with dye solutions wn.e 11ttempted later to il­
l ustrnle the pn.ttem of movement of contn.minated liquids, hut again 
problems involved in fn.ithfully representing natural conditions were 
not sn.tisf11ctorily solved, 

Tho investigntion wns mndo under the immediate mpervision of 
1\1. L. Brashears, Jr., nnd J.E. Upson, former district geologists. The 
orgn.nizn.tion nnd prep11rntion of the report were coordinated by C. V. 
Thois nnd J. E. Upson. 

PRBVIOUB lNVESTlOATIONB 

Previous work on the hydrology and geology of Long Island hae 
dealt either with Long Islimd ns n. whole or with the western part. In 
1003 the wnter-supply problems of Greater New York were studied in 
detnil by the Commission on Additionll! Waler Supplies and described 
in n. report by Durr, Hering, n.nd Freeman (1904). This report re­
ln.ted prim11rily to the occurrence 11nd availability of ground water in 
Nnssn.u County and western Suffolk County. In 1906, this study Wll8 

enln.rged lo investigate the possibility of developing 2110 mgd. (million 
gallons per dn.y) of wn.ter from Suffolk County by extending the 
Brooklyn 11queduct enstwn.rd along the south shore through Patchogue, 
Moriches, nnd Quogue. Ilrnnches and collecting works were to tap, 
nmong other sources, the Cn.rmnns River and the lower Peconic. A 
report. on this study wn.e mn.de by Spears (1908). Because of the 
genernl interest in the problem of w11ter supply st this time, and 1111 

the result of n cooperative agreement with the Commission on Addi­
f,ionn.l Wnter Supply, the U.S. Geologiool Survey made a study of 
hot.h the geology nnd the hydrology of nil Long Island in the yenn 
1002--05. The results of this investigntion were published under 
the n.uthorship of Veatch 11nd others (1006). Lnter, geologic 
investigations were m11de by Fuller (1914). 

In 1932, the U.S. Geologiool Survey returned to the study of Long 
Island under cooperative 11greement.s with the New York State Water 
Resources Commission (formerly Wn.ter Power and Control Commie­
sion) 11nd with N n.ssn.u County. Lnter, these agreements were extended ~ 
to include Suffolk County. 

Tho principal publicntions dooliug with central Suffolk County that~ 
have resulted from these coopern.tive inveetigntione are listed under ~ 
"References cited." · These reports are concerned mainly with the 
problem nrens of western Long Island, n.nd little hlle been published 

https://enstwn.rd
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for Suffolk County except for the reports on the mapping of the aqui­
fers by Suter, de L11gun11, and Perlmutter ( 19411), and tho mapping of '6-,,.. 

'{,the water table by Lusczynski ond Johnson (1052). Among tho inde­
pendent workers who hove contributed to the glacial geology of Long 

rnIsland are MacClintook and Richards (1036) ond Fleming (1935). 1"1-~... ;; 

., ~cf> ~ 
LOCATION OJI' ~EA 

r-,. 

~'I- •I 
Brookhaven National Laboratory is on the site of Camp Uptou, · \ \, 

\&
formerly an Army post during World Ware I and II. It is nearly in \ I•the geographical center of Long Island, nl>out 60 miles east of New z . .1York City. (See fig. 1) The Laboratory tract is an irregular poly­

0 I:-gon that is roughly rectnngular and about 2.5 miles on o side. " ll0 " eBrookhaven Nntional Lnbomtory lies in R strip across the island 
about 18 miles wide extending approximntely north-south between "' ~ :z: 0long 72°45' and 73° W. This nreo (lig.1) is referred to in this report 

Q ~ 
os the Upton area from the post office address of the Laboratory, and <· J 

'Z I,:
it is the area of principal concern in the hydrologic port of this report. l<I 0 

l 
... 8 "The geologic studies cover a somewhat wider 11re11 (fig. 1), ns it 

WM felt desirable to include some information from adjoining areas 
where wells had boon drilled deep enough to ren.ch beds of Cretnoeous i
nge. This larger area, extending from nbout long 78°07'80" W. on 'II 
the west to long 72°87'80" W. on the east, 11 distance of about 26 miles, ... !
is here cnlled centrnl Suffolk County. 

,. J 
WELL-NUJIBERING BYBTEM fNumbem of wells mentioned in the text nnd shown on illustrations 

of this report nre those assigned by the New York State Water Re­
sources Commission. Wells are numbered serinlly and are designnted I 
by lotter prefix according to the county in which they are: S for Suf­ Jfolk County and N for Nassau County. Records and loge of wells 'II 
referred to in this report nre either published in Bulletins GW 4, 9, .. 
nnd 81 of the New York Water Resources Commission or may be , I 
ex"mined at the Geological Survey office at 1505 Kellum Place, ~~~~ef!!!.~"~·:::__-,,qi 'II 

Minooln, N.Y. The location of wells referred to in this report nre I 
shown on pinto 1. !TOPOGRAPHY 

!
Brookhnven Nntionnl Lnboratory is on gently rolling ground in the • 

upper pnrt of the Peconic River vnlley, which is bordered by two lines 
of low hills. These extend beyond the limits of the valley east and / 

/ 
~ 

{ 
west nearly the full length of Long Island 11nd form its most promi­ • ~ nent topogmphio features. The northern line of hills, known llB the ...-
Harbor Hill moraine, lies along the north shore of Long Island; the 

9T811T-4l8--1 
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southern line of hills, tho Ronkonkoml\ mornine, trends nlong tho 10 miles long. The line of bluffs is broken by several small emboy~ 
center of Long Isl1Lnd n.nd passes just south of Hrookhnven Nn.l.ionn.1 ments such ns nt Mount Sinni Hnrbor nnd Wading River. These 
J,nborntory. ( Seo pl. 1.) embnyment.s hn.vo flnt swampy bottoms and are bordered on the eouth 

Just west of Ilrookhnven N1Ltional Laborntory, the two moraines by nn abrupt lino of hills. ·west of Port Jefferson the shoreline is 
nro connected by I\ nnrrow north-south ridge, which gives the neigh­ much Jess regular, becnuse it comprises e. succession of be.ye and necks. 
horing hnmlet of Ridge its nn.mo. J~nst of I.his ridge, n.ml enclosed hy I 

SUMMARY OF STRATIGRAPHYit. nnd" t.wo mornines. is tho llfonorvillo bn.sin ( pl. 1), on I.ho rel11t.ively I 

I 
hi,:!h west mn.rgin of which 11.1·0 the mn.in Lnborntory grounds. Tho 8ix principnl strntigrn.phic units, eome of which include eub­
hnsin forms tho upper drninn.ge tiren. of I.he Peconic River. It is pnrl.ly j divisions of minor importnnce, were recognized in the test drilling
enclosed on the ens!, south of Calverton by Bald Hill, n. sn.liont, of tho nt Brookhaven National Laboratory and have been identified in well 
Ronkokomn mornine, so U,n.t t.ho surface drninngo of tho Mn.norville logs n.nd n.t exposures in centrn.1 SufTolk County (tnblo 1}. Their 
lmsin is poor, nnd much of tho lnnd non.r Urn river is swnmpy. F,nst. of general relationships nre indicnted dingrnmmnticn.lly in figure 2, nnd 
Cnlvorlon, the vnlloy widens nnd forms Urn Riverhend bnsin (pl. 1). their lithology, ns determined in the two deep test wells at Brook­

,vest of I.he nort.h-sout.11 ridge is tho nnrrow, strnight vnlley of I.ho hn.ven Nn.tionnl Le.bomtory, is indicn.ted in figure 3, Plate 2 shows 
Carmnns Uiver, branches of which formerly drnined Artist Lake and the lit.hologic clmrncteristics of the uppermost units, pe.rticule.rly 
I\ pond at. Middle Islnnd. To the east, nlong the sout.h mnrgin of the those of Pleistocene age. Plate 1 sl1ows the location of wells UBed in 
Hnrbor Hill morn.inc nre two large kettle holes, Long Pond n.nd prepn.ring t.he report; the cross sections o.re shown in pinto 2. 
Deep Pond. At the bnse is the oldest of the strn.tigrn.phic units, the bedrock of 

Just west, of the Cn.rmn.ns River, n.nother ridge extends north from pre-Cretn.ceous nge, to which no formntione.J no.me hBB been e.tt.e.ched, 
Comm Hill nnd nenrly joins one of tho wide low spurs extending Above the bedrock is the Raritnn formntion of Cretaceous nge, which 
sout.h from th~ Hnrbor Hill momine. ·west oft.his ridge, between tho is n.s much as oOO feet thick. This formation hns two membem The 
t.wo mornines, is the Seldon bn.sin (pl. 1), n wide shallow basin that, lower, RR much ns 300 feet thick, en.lied the Lloyd en.nd member, is 
hns no surfnce-drninnge out.let.. composed of co111-se-gro.ined sand, gravel, o.nd some clny. The upper 

Sout.h of Urn Ronkonkomn morn.inc is IL compnrntively fln.t fenture­ member, as much ns 200 feet thick, is mostly clny and is called the 
less pltlin of irreguln.r widt.h. This R11rfoce slopes gent.Iy to t.lrn sout.h, cln.y mmnbor of tho Raritnn formation. Overlaying the Rariton for­
whero it morg,,s into n swn.mp n.nd I.hon pnsscs under Great South Bn.y mation is the Mn.gothy ( 9) formntion, o.lso of Cretaceous 11ge, Beneath 
ILnd llforiches Ilny. The shoreline is indented by mnny smn.11 estunrie.~ l3rookhnven Nntionnl Laborn.tory this formn.tion consists of shout 
lhnt. nre tho drowned mout.hs of tho smn.11 stren.ms tl11tt clrn.in fl,,, 000 feet of mostly clayey sn.nd, nnd it includes heels of clny snd of 
p11Lin. Th~ principlll irregularities of Urn plain sout.h of J3rooklmvcn sn.n,l nnd gmvol. 
Nn.1.ionn.l Lnhorn.tory are t.ho valleys of the Cnrmnns River, which Beneath most of tho laborntory tract, nnd in general beneath the 
hen<l n01'1.h of tlm m01·1Line, ILnd the much shorler Forgo Hh-or which soul.horn hlLlr of centrn.1 Suffolk County, the Magothy(V) formationl 
!,ends in tho Ronkonkomn morn.ine just sonth nnd southeast of I.ho is ovcrlnin unconformably by tho Ge.rdiners clny of Pleietooone ege. 
1,n.horatory. Wil.hin Brookhaven No.tionnl Laboratory o.nd for a few miles to the 

Jlol.wcen t.ho mouths of Urn Cn.rmn.ns nncl tho Forge Rivers, tho south south, test wells showed the Gnrdiners clay to be 10 to 20 feet thick 
shore bnys n.re divided by n. wicle t.onguo of land which extends nearly n.nd to be composed of clay containing sl\nd and gravel. Still fa.rt.her 
ncross to Fire Islnnd Beach. This tongue is occupied by tho summer south, n.long the oconn shore, the Mngothy( Y) formation is overle.in 
community of MMlic and by tho southern pnrt, of another community by lr.O feet or more of clay, silt, and clnyey sand, which in texture, 
cnllecl l\fostic Bench. To tho east is Moriches BILy; to the west is color, nnd composition is somewhat like the Gardiners clay, but which 1 
Gren.t Sout.h Iln.y. The bays n.re borclerecl on tho south by IL long resembles neit.lrnr the Magothy( Y) below nor the upper Pleistocene ~\ 
n1Lrrow line of bnrrier benches. deposits above. This mn.oorial is tentntively referred to BB the '-~ 

The north shore of central SufTolk County is bordered by 11 long Gn.rdinors clay, although it is possible tho.t detailed paleontologio "'-1:l 
line of steep blufTe overlooking Long Island Sound. These bluffa studies mn.y show thnt other units nre present in some ple.ces (Perl­
form n. series of slmllow n.rea, concn.ve northwRrd, en.ch of which is 8 to muUcr nnd Crnndell, 1050). 
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Recent depoaite D-40 Gravel, 11a11d, lilt, IQIDe clay, Permeable bed! contain f""'b" organic matter, and •hell and oalt water near aboreline. 
fragmenta. Clab:°"d lilt are local 

con g unite. 
J 

Morein• depoaite 0-160 Moraine depooite composed of Moraine deposite generally of 
.s and outwasb llll80rted boulders, gravel, llilt low permeability but perm&-

and cla?? compact In _Places. able sandy sones are com-l.. Outw._. com~ cbiefty of mon. Outw..b generally 
"C gravel and oand. Locally, bigbly JM!!Illeable and pro-.,Quaternary tbin loeoalike deposits of llilt ducUve. Water-teble condi-., and clay at and near aurface. Uons prevail olmoat every-.. .." • where... .s" ~ .s., " 0 Clay at Manorville ~ Silt and clay, laminated, gray lle!aUvely ~eable }<>cal 

;; 5:: and brown. • confining t. 
~.,5:: 
"- Unidentified unit 0-60 Fine to coarse sand, greenish; Contains water under water-"-::, 110me silt and clay. table conditions. Tapped by

few wells. 
,_ - - - Unconformity? - - -

Gardiners clay 0-150 Clay and silt, grayish-greenj Relatively impermeable. Con-
aome lenses of sand an fining unit in 110utbern part
gravel. of area. -------- --- - - - - Unconformity - - -

-- - -- ,_____,. ___ -··--- ----------P------·-

Magothy(?) formation 0-1, 000 Sand, fine to coarse, clayey, Low tc bigh permeability.
lenses of clay; coarse basal Tapped by few wells but has 
zone containiDg gravel. Lig-., several productive sones.nite is abundant. Light and Water is under artesian" 0 dark gray are predominant.. pressure . colors.Cretaceous ..0 

- - - - Unconformity - - -.. 
0 
~ - j 9).ay me~ber _ 150-200 9J.ay and silt, dark- and light-- _Re4tti!elY impermeable, ex-

~ gray; 1Wme 'red and white· 
~., ~~-~~ confmiDg unit.e some lenses of BaD.d. ' 
C. ~ 

t .&. Lloyd aaod member 130-300 Sand and gravel, gray; some Permeable sones are potential
.!'l" beda of oandy clay and clay sources of water. Notand silt..: tapped by \:,umping wells at.. 
;:: present. ater is under --------- --- 1- - - - Unconformity - - - artesian pressure.

Precambrian(?) Bedrock Granitic-gneiss, upper 30-50 feet ---------- Relatively impermeable. Notmoderately tc bigbly weatb- an aquifer.ered.-- .-

.... - ... 
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ll 

The sixth mRjor stmtigr11phic unit is co.lied the upper Pleistocene 
deposits, Rn informal term used to describe the glacial deposits which, 
in neRrly 1111 Long Isl11nd, overlie the Gardiner& clay or the 
Magothy ( I) formation. Most of these deposits consist of sand and 
gravel which, with local silt and clay, form the stratified outwash 
and morainal deposits of presumed Wisconsin age. Their maximum 
known thickness is a.bout 200 foot. The formo.tiono.l units into which 
Fuller (1914, p. 80-176) divided these deposits have not '-ii recog· 
nizod within tho are!\ of this report. However, eome distinctive sub­
divisions were recognized. For example, overlying the Gardiner& 
clRy in the southern ho.If of the report area is a greenish sand 25- to 
50-feet thick of uncertain origin, but apparently the oldest outw1111h 
mRtorial in this area. It has not boon n11med and, therefore, is called 
hero the unidentified unit. At Mo.norville, and probably beneath an surrounding area of several square miles, there is a varved clay in the 

~ 
)! 

middle of the upper Pleistocene deposits. In the lower part of the 
Poconic River vlllley, bene1Lth the south-shore beaches and in a buried 

. II= 

~ 
Vl\lley south of Mount Sinai H11rbor, the upper Pleistocene deposits 
include a complex series of alternating lo.yore of sand, silt, and clay, 
some fossiliferous, which may in p11rt represent the Gardinel'll clay. 

~ 

I 

Despit.e these variations, however, most of the upper Pleistocene 
!I deposits form II comparatively uniform blanket of sand and gravel.
,9.. Tho current differenti11tion of stratigraphic units on Long Island 
~ is tho result of gradu11l refinement of knowledge based largely on data 

from wells. Substanti11l contributions were m11de by Thompson, 
Wells, 11nd Blank ( 1937), 11nd more recently by Suter, de Laguna, 
and Perlmutter ( 1049). Most of the form11tions rooogni7.ed here•I occur neRrly everywhere. bene11th Long Isl11nd. 

BEDBOCX 

l The bedrock which underlies the unconsolid11ted deposits is known 
principally from well records. It includes h11rd, dense schist, gneiM, l l 11nd granite simil11r in ch11racter to th11t which underlies much of the 
mninland in nearby p11rts of New York and Connecticut. These rocks , , 
wore previously thought to be of Procambrio.n age, but now many

! geologists believe that some of them are metamorphosed early Paleo­
' 

zoic age sediments. Data from well records o.nd B111Dplee on Long 
IslRnd do not w11rrant any identification except of rock type. • ~ 

Two deep test wells (S6409 and S6434, pl. 1) penetrated bedrock \\ 
at II depth of nearly 1,600 feet beneath Brookh11ven National Labora- .~ 
tory. The bedrock was found to be a hard, banded, granitic gneiee. ~ 
Microscopic ex11min11tion showed it to be composed of about GO per-iii 
cent plagioclase ( oligoclase 11nd 11ndesine) feldspar, about GO percent 
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gu11rtz, 11bout 1 percent biotite, and a tmce of garnet. The pl11gio­
c!RSe feldspar in tho e11mplo from well 86434 conl&ined a little more 
sodium th11n th11t from 86409; otherwise, the two samples were 
identic11I. 

This bedrock contains no openings ctip11ble of holding 'or trans­
mitting 11ppreci11blo qu11ntities of water, thus it forms the b1188 of 
;ho w11tor,be11ring m11teri11I bene11th Brookh11ven N 11tional L11bomtory. 

In Connecticut, tho bedrock includes, in 11ddition to tho gnoies 11nd 
lllliist, 11 body of SRndstone, shRle, and di11b11so of TriMsio 11go whicl1 
:ould conceivably extend south from New Ifaven as far RB Long 
[eland. Seismic studies (Oliver Rnd Drnke, 19Gt, p. 1295) suggest 
:h11t it does not. No rocks of Tri11BBic 11ge have been found in nny 
.-ells drilled on Long Isl11nd. 

CONFIGURATION OF TIIB BllDROCK 8URFAOIII 

The shape of the upper eurf11co of the bedrock of Long Island is 
,est known beneath the west end of the island ( de Lagun11 Rnd 
Brnshears, 1948), Here the bedrock surface, 11s indicated by well rec­
>rds, hRs a maximum relief of about 100 foot, except where it is nenr 
·.ho surfRce and mRy hnve been modified by erosion in Pleistocene or 
Recent time, The 11pp11rent low relief Rnd locRI deep wenthering of 
,he bedrock in western Long Isl11nd RS shown by well logs ( de LRgUnll 
md Brashee.rs, 1048, p. 8) suggest that the eurfnce hRd ree.ched 11n 
1dv11nced stage of penep!Rne.tion. Indeed, the surface is considered 
:o be part of the Fall Zone peneplain (Von Engeln, 1942, p. 353). 
l'ho most recent mnp of tho bedrock eurf11Co underlying Long Isl11nd 
(Suter, nnd others, 1049, pis. 8, o,· and 10), shows the.t this surf11ce 
1lopes southeRSt e.bout 80 foot per mile bene11th most of Long Iele.nd. 
[t seems to elope more southerly at the enet end of Long Island. If 
:he eurfRce represents R peneplRin, the relief on the bedrock surfRce in 
:he Brookhaven area is not likely to be greater th11n GO to 100 feet. 

Jl'ORXATIONS OJI' LATB ORBTAOEOUS A<JE 
'• 

RARITAN FORMATION 

The Raritan formation rests directly on highly to slightly weath­
ired bedrock. The formation is probably entirely continental and 
WRS )aid down Rs II costRl-ple.in deposit by streams flowing oil' the 
.1plifted·Fe.ll Zone peneplain. The name Rarit11n wns applied to the 
r..ong Isl11nd deposits by Ve11tch and others (1906, p, 23) who cor­
related the formation with deposits of the s11me name in New ,Jersey. 
::>n Long Island the formation has two fairly distinct members; tho 
f,loyd snnd member below, nnd a clny member above. 

OEOLOOY, BROOKHAVEN NATIONAL LABORATORY VICINJ'l'1' ·Al3 

The formation probably occurs beneath nil central Suffolk County. 
Northward the Lloyd oond thins and probably pinches out benooth 
Long Island Sound, 11nd the cl11y member m11y do likewise. South­
ward tho forme.tion extends II considerable distance offshore, possibly 
as far as tho continental shelf (about 100 miles), where tho beds 
probably hnve lithologic characteristics different from th088 beneath .. 

' Long Island. · 
At m11ny wella tho position of tho cont11Ct with ovorlylng depoellll, 

nnd in fnct between tho mombere themselves, c11nnot he defined pl'9-
cisely. Nevertheless, the unite 11re distinctive in their general 
chnrncteristice. 

LLOYD BARD Ml!1DIEII or TRJ! JIAJUTA1' ro-■ A'l'IO• 

The Lloyd snnd member is a fairly unifonn and extensive unit 
consisting predominantly of BRnd nnd gravel with some cle.y. It ie 
known only from well logs. At the two deep test wells (86409 and 
S6434) at Brookh11ven National Lnborntory, it is eeparnted from the 
h11rcl crysl.nlline bedrock by 15 to 30 feet of tough, white, structureless 
clRy cont11ining BCRttered angular grains of quartz, which is OOllllid­
ored to be weathered bedrock. At tho some wells, the upper contact 
of the Lloyd oond member with tho overlying clay member is fairly 
definitely mnrked by a change in the lithology of the sediments. 

A~ shown by tho columnar section ( fig. 3) of well 86409, the Lloyd 
sand member is about 300 feet thick. It is largely composed of fine t.o 
coarse snnd containing silt ancl clny in tho interstices. It 11lso includes 
beds of clny or enndy clay 11nd coarser textured beda that contain 
gravel. Near the middle, the unit consists chiefly of Mnd and coaree 
gravel, which cont.nine some pebbles 11t 18Mt 2 inches in di11D1eter. The 
voids between the pebbles are for the most part filled with eand and 
some clny. 'fhe porosity of the unit is, therefore, 11ppreci11bly 111111

' 

1 
the.n that of n well-sorted ennd or gravel. A somewhat similar 119-

quence of mn.teri11l was found Rt well 86434. The dominantly sandy 
material which me.kes up the bulk of the unit here rests directly on 
highly weathered bedrock. -

The pebbles and the eand found in tho Lloyd member at Brook­
hRven National LRbomtory and elsewhere on Long Island are com­
posed n.lmost entirely of qu11rtz. This composition suggests that the 
material was derived from a region in which tho climate Wll8 wann ~ 
e.nd the rate of erosion elow, so that 1111 but the most resistant ma- ~ 
teriRI WM entirely decomposed. The clay is entirely or dominantly ~ 
kaolinite, 11 mineral indicative of complete wenthering. 

emuT-4111--3 
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The cores, tho drill cuttings, the rnto of drilling, nnd othor evidonco 
suggllllls thnt tho Lloyd found nt Drookhnvon Nntionnl Lnborntory 
is in many l'llSpects simih\r to that found in western Suffolk, Nnssnu, 
Queone, and Kings Counties where more tha11 n hundred wells hn.ve 
boon drilled into it. Irr both the Laboratory wells and inn well drilled 
at Port Jefferson, howover, the interst,itial clny seems to ho tougher 
nnd more tightly pncked thnn it is farther west. 

,. 
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B:ULAJ't'ATJOll' 

Numbere nrrnnged In order of el!ltlmatccl decrell81ng permeablllt, 
UnH""" ne,orlrllon o/ untt naorlpllOft of•""No. No, 

1 Snml, or enml nnd gravel, clean: O Clny, mixed with 11ome 111111d, and 
llttle or no silt or clny. containing: bed11 of clA71!J' n.nd 

2 Bnnd1 con rec, or Aond nnd gravel i 7 Cloy, tough: confalnln11 Utile ..ad, 
lnchulee Romo clny, 8 Bedrock weathenid, Orll!lnal roelt 

n Bnncl, nnn or medium; lnch1dN1 foxtnrn no lon1er Tl•lble, hat ma­
IIIOTII" cloy, ltlrlal hn• not beon trenaporlod 

4 Snml, conrRn, or ennd nnd gravel i or 1orted by water. 
mlxe«l with conelderoblo clay 0 Bedrock, weatllenid. Orlf![oal l,r­
nml contntnlng beds of clay. neoue texture Tlolble, buf moet 

r, Rnnd, One lo medium: mixed with mineral• except quarbl much al­
comdderoblo clny and containing tered cbemlcall1, 
hede of clny. 10 Bedrock, freab. Ma1 ohow oome 

•lnlnlng or dlocoloratton. 

In tho wost.em part of Long Islnnd, the Lloyd ranges in thiclme1111 
from nbont 350 foot on tho south shore to a fow tons of foot along the 
nort.h shore, where in 11 few plnoos it is absent. These nriatiom, in 
t.hickne.qs nppnrently represent the form in which the Lloyd w1111 

origiMlly 1lep0f!itoo. At Port ,TcfTerson the Lloyd 1111& 11 thicknlll!II of 
135 feet, which shows thnt it thins to tho north in central Sul?olk 
County nlso. Indeed, it is possible th11t beneath Long Island Sound, 
the Lloyd snnd pinches out nnd thnt the overlying clay member of the 
Rnrif.11n overlnps it and extends beyond it. (See fig. 2.) Thoe, RI­
though penetrated by only a few wells in the report area, the Lloyd 
probnbly is n continuous uuit of substantial thickness. 

OLAY JIEXBER OF THE BARITAJf l'OIIJIAffOII' 

Tho cln.v member, which overlies tho Lloyd annd, mnkee up tho 
lonlnneo of I.ho Rnritnn fol'mntion. At Jlrookluwen Nntionnl Lnborn-
(or.v, (.ho lop of I.ho clny membei· is 0'75 feet below soo level 11t well 
SG,10!1 1111<1 !140 feet below nt 80434. In both wells, its thickness wns 
les.s I hnn 200 feot. It is lnrgcly composed of t.ongh dnrk-grny or bl&ek 
li1,,'l1il.ic clny nml some rod nnd white clny nnd includes some anndy 
lnyors nn<l thin lenses of grnvel. It nlso cont11ins some light-gray silty 
11ml Rnndy clny. H is not clearly bedded, 118 the textures 11nd colors 
grndo int.o one nnother. Zones which cont11in well m11rked, narrow '.o 
bnn,ls of light silty clny nltornnto with dnrker cl11y which m11y repre- ~ 
sent 1111111ml vnrintions in mto of deposition, ns between 11 rainy nnd ~ 
•lry Ronson.

0 II I MILE 
Tho cloy member shows little if nny systematic variation in thick­

"""" on Long Ialnml. In most, of U10 cnrefully loggoo 'lnllla that~100■■ 8,-Co1omn11r 11ectlon11 and elll!etrht lol' ot dffp le11t well ■ 11t Br~o•hnnn Natlonfl1 
L11borator1. ponet.rnto it, lhe clny is nbout 200 feet thick, nnd at least some of the 
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grenter or lessor thicknesses reported mny be duo to difficult.y in plnc­
ing the contncts, for these depend only on cliff~rences in lithology. 
In pnrts of ICing Connty, n.nd in northern Queens nnd Nnssnn Coun­
tics, whore tho top of t.110 clny member is nt or nenr see. Jovel, tho mem­
her is much less than 200 feet thick nnd in plnces it mny be absent, 
This is probnbly due to locnl erosion, most of which probnbly took 
pince in hlle Tert.iRry or Pleistocene time. Where the clny member is 
found nt, 11:rrnt"r 1lnpf.11A, nR in centml SnfTolk Count,y, there iR no ovi­
ofonce of erosion, lmt the dnt.n are scnnt.y. Thompson, Wells, nml 
Blank (1937, p. 45r.) suggest that in Kings ~nd Queens Counties, 
ohnnnols were cnt into tho clny member nt t.he close of Rnritan time 
nncl then lilied with sane\ or other pormonblo mnterinl nt tho beginning 
of Mngotl,y( I) deposition. There is no evidence that euch deep 
erooion nml depooit,ion took plnco within I.he nren investignled; tho 
T,loy<I member in centml Suffolk Count.y is everywhere covered by tho 
clny member. 

Like the Lloyd member below nn,l tho Mngothy ( I) formntion 
nbove, the clny member hns not yioldo1I nny fossils except plnnt re­
mnins nnrl is probnhly nonmnrine. Tho scnttore,l pieces nnd grnine of 
lignit.o, the widely dist.ributod spores nnd pollen, the cnsts of twigs cmrl 
fonves, nnd the possible vnrving suggest deposition on n constnl plnin 
hy gonornlly sluggish hut sometimes flooded rivers, thnt drninod R 

deeply wenthered nreR of modernte relief. It is possible, but unlikely, 
thnt. somo of the rivers crosqing this plRin mnint.nined their channels 
in the snme place over long periods of time, becRuse nggrnding streRms 
c·ommonly \mil,\ up both I.heir banks nnd I.heir beds Rnd then shift 
some dislRnce lnternlly to lower ground. Accordingly, the conrser 
1rrninod mnterinls fonnd loc1tlly prolmbly nre lenses of limited extent 
hnlh hm·imntnlly Rntl vort.ic1t1ly. However, RI, plRces these mny net 
irn relntively permenhlo hut, clevious pRths for the movement of wnter. 

WATER-BEARIRO PROPERTIES 

The Lloyd s:mrl is one of t.l,e most, importnnt nquifers on Long Is­
lnnd IRrgdy becR11so it yields ndeqnnl~ supplies of good qnnlil,y Willer 
in arena, gt1nemlly benent.11 Um mRrgins of Long IslRnd, where sup­
plies from-overlying forml\f,ions Rte inRdequRto or nre contRminRted by 
or remlily subject to contnminntion by sell wRter. The Lloyd cnn eup­
Jlly wilt.er nnder the.so circumstRnces hecnnse it is overlnin by tho 
t'lllRlively impcrmenhle nml virt.uRlly continuous blanket of tho clay 
member. 

The problem of how fresh Willer move.• into Rnd out of the Lloyd 
!ms been c011Ri1lered hy mnny invest.ignt.ors. Such movement mny 
occur by menna of vnlloys cut through the clny member or by alo1v 
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} 

eeopnge of wnter through tho e]ny (Suter, and otherB, 19491 p. 16). 
As there ie little evidence of deep buried valleys in the clay member 
in centrnl Suffolk County, it is likely thnt most of tho movement of 
water into nnd out of the Lloyd ie by means of slow eoepnge through 
the overlying clny. Lusczyneki ( ornl comm1111ication) speculatell that 
if the chiy member hns an nverngo permeability of 0.2 to 0.3 gpd per 
square ft, then quite pOBSibly nil the Willer in the Lloyd reach011 the unit 
by percolntion through Um clRy memhor, Won1.nl (1D42, p, 18) IP"• 
the permeability of a clRy (sample No. 2278) thnt i1 1imilnr to the 
cl Ry member of the RRritan ns 0.2 gpd per ft, which suggests that there 
is no compelling need to nesume permenblo chnnnolways. In any event, 
movement of wRtor through the clny member of the Raritan either up 
or down doubtless is very slow in moat· plnces. , ' 

Although the water from tho Lloyd ie relatively high in iron con­
tent, the usefulness of tho Rquifer in centrRI Suffolk County ia more 
seriously compromised by the probability of poor yield, BS exemplified 
by the two Brookho.ven National Le:borntory wells. In the wlllltem 
pRrt of the islRnd, many wells tnpping the Lloyd scmd member have 11 

specific cRpncity between 10 and 20, which mMns that they yield 10 to 
20 gpm per ft of drnwdown. Test well 86400 nt Brookhaven National 
J,Rbomtory wns finished with 25 foot of ecreen o.nd had II specific 
c,ipncit,y of nbout 2. The other deep test well, S6434, was under­
reRmed nnd grnvel-pncked and finished with BO feet of ecreen, but it 
hnd R specific capo.city of only 2.5. The principal reason for these low 
yields seems to be the toughness of tho interstiti11I clay in the deposits, 
which mRde it difficult to wnsh the clny out thoroughly during the 
development. Much of the BRme type of tough interstitial clo.y wu 
found in the cores from test well 85001 Rt Port Jefferson. 

NAGOTIIY( f) FORMATION' 

The Mngot.l1y( i) fonnRlion in cent.rnl Suflolk County i11 a thick 
bo!ly of continontRl deposits composed of lenses of ennd, 1111ndy clay, 
clRy, nnd some gravel. It rests on tho R11ritnn'formntion and is in tum 
uncon formnbly overlnin by upper Pleistocene deposits. The greatoet 
f.hickn~ss, roveRled by drilling, is nbout, 1,000 feet. The present upper 
surfnce of U1e MRgothy ( I) on Long Island is nn erosional surfnee, and 
the originRI total thickness is not known. 

The typo'nreR of the M11got.hy formation is in Marylo.nd along the ~ 
Mngothy River, where it wns first described by Dart.on (1898, p. 407- 'ii 
410). W. 0. Croeby (1010) Rnd IRter HorRce R. Blank (written eom-~ 
municntion, 1035) suggested that the CretRceoue deposifAI overlyin~ 
t.1,e RnritRn format.ion on Long Ielo.nd were a greatly thickened u:• 
tension of f,ho Mngot.1,y formnl.ion of New Jersey. Later work (Perl-
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mul.ter nnd Cmndoll, 105Q, p. lOG0--1076) shows t.lrnt tho uppermost 
pnrt, of t.l,e Mngothy( I) formntion bonenth t.lm BOIJt.h shore of Suffolk 
County includr,9 mnl'ino beds possibly rqnivnlont in nge t.o tho Mon• 
mout.11 group of Now ,Jersey. In t.his report., ns in recent publicnt.ions 
by Survey nut hors, t.ho nnmo J\lngothy when npplied t.o tho upper prut 
oft.he Long Jslnnd Cretnceous, is followed by "quest.ion mnrk t.o ill!li• 
cnto tho doubt. E,mminnf.ion of pollen nn,l spores mny fond to bot.h 
n 1·01inhlo corrrlnt.ion of t.lm (1rot.ncro11R 1loposils on T..ong Jslnml wil.h 
t.hnse or Now ,JN·sey 11ml t.o the ostnblishnl<'nt. or n 11so£11l typo Reqmm1:o 
for Long Islnnd itself. 

Tho Magothy( 1) formnt,ion underlies most of Long Islnnd except 
for pnrts of Kings nnd Quoons Counties nm! northwestern N nssnu 
County whore it, wns removed by erosion. It m1ty ext.end hononth Long 
Islnnd Sounll, but, is probnbly truncnt.ed by erosion nnd ovorl1Lin by 
Pfoist~eno deposits. ( Soo fig. 2.) To Urn south, the Mngot,hy ( 1) 
formnt.ion, like tho Rnrifnn, ext.oncls out under t.ho sen, whol'O it nlso 
probnbly chnnl?M from n terrest,rinl to n mnrino deposit. 

The fonnnt.ion crops out. nt. only n fow plnces on Long Islnnd, most, 
of thorn in northem Nnssnu Connt.y, so t.1,nt. t.he formnt.ion is known 
chiefly from well records. At. tr.st wells 86409 nml SG4ll4, tho 
llfngot.1,y( 1) is nhont 885 nnd Sm foot. thick, respect.ivoly. (Seo r,g. a.) 
Well 85901 nt, Port. ,Jefferson, 12 milo.s nort.hwrst, of Brookl111ven Nn­
f.ionnl Lnborntory, pnssecl t.l1rough nenrly r.oo foot of tho Mngot.hy( 1) 
formntion, nnd well 8128 nhout, u miles sout.hwr.st. of t.110 Lnhorntory 
penetrntrcl nhont. i<lO feet of the Mngot.hy( I) nncl dicl not rcnch t.lro 
bottom of Urn formnf.ion. 

Tho Mngothy( !) nt Brookhnven Nntio1ml Lnbornt.ory hns nbont, 
I.he snmo chnrncterist.ics ns elsewhere on Lon11: Tslnnd. His composed 
of hrds of pom·ly sort rel <Jnnrtzose snnd mixr,1 with nrnl intm·hodde,1 
with silt. nnd cln.v, nnd loen.lly it. contn.ine pebhtes or snrnll lenses of 
11:rn,•rl. 8nndy cln.v "'"' clnyoy snnd mnko up most, of the lino hcds, 
hut. there 111·0 nlso srvernl thick bells of clny. In both of tho deep test. 
wells (S0109 nrnl Sfl4M), the bnsnl 100-150 feet of the llfagot.hy( !) 
rontnins n ,::rent.er proportion of conrse-gl'llinr.d mn.terin.l. This con­
sists p,utly of conrso snml nml gmvel tl111t. contnins pehhlrs ns mud, 
ns 2 or a inchrs in ,linmctm·. Tho voids nro lnr,::oly filled with silt, 
nncl soft. cln.y, however, 1tncl t.ho co1trse-grninecl becls nre sepn.rntcd by 
beds of snndy clny. A similnr con.roo-,::rnined zone cnn bo distin­
guished in most. relinblo n·ell logs in ot.her pnrt.s of Long Islnncl (,T. ,T. 
Gernght.y, written communicnt.ion, 1053). It. is hMI, dcscl'ihecl ns n 
zone, immedintely overlying the clny member of the Rnrit1tn, in which 
relatively coarse-grnined ponncnble mnterinl is commonTy found. 

The Mngothy( Y) formRt,ion t.ypicnlly contnins Rovernl clny lnyera, 
so1110 of them ns much ns r.o feet thick. Wh,•1·0 tho lllngothy( I) it8olr 
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is thick, tho nggregnte thickness of the clay bods is nearly 08 gre1Lt 08 
tl111t, of the cl11y member of tho Rnrit.nn. Even in the western part of 
tho Jsln.n<l, whore wells nre close together, it is difficnlt or impossible 
to tmco any of these clny bods from one well to the next; .hence, 
they nro probably lonticul11r 11ncl individually of emnll extent. Thus, 
they probnbly do not constitute ns effective n bnrrier to the movement 
of ground wntcr as the clay member of tho Rnritnn form1Ltion. 

WATIR-DIAIIIIIO l'JIOPilftTIII 

Although it consists in pRrt of beds of dense clay nnd layers of 
con1·so snnd and gravel, by fnr tho greater part of the Mngothy(V) 
formation is made up of snndy clay nnd c!1Lyey snnd. TI1us, nit.hough 
tho form11.tion ns II whole is prob11.bly less permeable than the Lloyd 
hocnnso of it.a t.hickno.ss it cnn tmnsmit nnd store large 1Lmounts of 
ground wnt.m·. Also, thoro m·o 110 effective bn.rriers to the movement 
of wnter through the foi·mn.t.ion except locnlly. Wells that are con­
structed and developed cnrefully genernlly yield Jo.rge ·quantities of 
wntor from nil but tho most clnyey pnrts of the formation. In other 
prut,9 of Long Islnnd, the beds of grnvel nt the bnse oft.he Mngothy( ¥) 
nnd tho lenses of snnd nml gravel of smnller extent that occur at 
vnrious zones within the formation nlso yield substllntinl quantities 
of wnt<ir, Tho Magothy ( I) is import.ant 08 nn nlt.em1Lt<J aquifer in 
I.he event tl111t, tho wnter in t.he overlying upper Pleistocene deposit.q 
bocome,q cont,11minnted. 

A well ne11r Brookhnvon Nnt.ion1Ll Laborntory thnt produces w1Lter 
from tho llfngot.hy (I) is Su002 nt Port Jeffereon. The aquifer tRpped 
by this woll is nppnrently not the bnsnl Magothy, but o. coo.rse-grnined 
zone 100 foot higher. Well S5901, only 0.2 mile from S5902, did 
not, penetrate productive water-hen.ring m11oorinl in the Mngothy( Y) 
nnd wns nb11ndoned. This is one of n. very few pl11ces in central Suffolk 
County where difficulty IIRS been encountered in obtaining wnter. At 
most other places, where ndequnt.e supplies of wnter nre not available 
from tho upper Pleistocene, nmple supplies hlLve been developed from 
tho llfogothy ( i) formntion. , 

Tho highly productive beds of tho Mngothy(i) nre by no means 
con lined to tho basnl zone, but there is no other zone in which IL reliable 
supply cnn be predicted. Rather it is IL c1Lse of drilling co.refully until 
mnteri11! of npproprinte grain size nnd permenbility is found. Both of ~ 
the deep wells nt Brookbnven N ntionnl Lnborntory penetrated consid- ~ 
ernblo mnt.orial in the Magothy(I) from which wnter might be ob- ...~ 
t1Lined. '\Veil S6434 was screened temporarily between 6116 and 676 ~ 
feet nnd tested by pumping. Even with only 20 feet of screen, no 
grn vel pn.ck, nnd litt,lo development the zone yielded water 11t a speciflo 
cn.pncit.y of 15 gpm per!tof dmwdown. 
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OONFl011RATION or TRI! KAOOTRY(I) 811RFAOB 

Between tho Lnte Cretaceous nnd tho end of' Tertiary time, tho 
Rnritnn and llfagothy( 1) formations were tilted gently to the south 
nnd considerably dissected by strenms. The shnpe of the Innd surfnce 
thus formed is importnnt for it is related to the thickness 1md distribu­
tion of the younger deposits resting on it. As these youngor deposits 
lmvo somewhnl, ditTeronl, hydmlogio pmpmtieR U11111 the Cretnceons 
brds, their t.hiclmess is I\ nu1U.e1· of considurnblo imporlBnce 1.o I.hie 
report. In p1uticular, extensive vnlleys now filled with permeBble do• 
posilB occur in the western part of Long !Rh1ml. •If similnr valleys are 
present in central SufTolk County, they might provide buried channel­
ways for the movement of ground wat.er. Although few wells pone• 
I.moo to the Cretnceous in contrnl SufTolk Counl,y, the general shnpe of 
r.ho sudaco may bo inforred from its configurnl.ion in tho ,vesoorn pnrt 
of the Islnnd, whe1·0 moro dnf.11 are availnlilc, and by •inference from 
lhe genernl geology, 

When U10 coastnl plain formed on the llfogothy( 1) deposits began 
t,, be eroded, I.he lower renches of Urn nncestrnl Hou911tonic nnd 
Connecticut Rivers probnbly wore tho first mnin strnams flowing south 
or southenst across tho nren which subscqnent.ly becnme Long Islnnd. 
As these streams trenched themselves, tributaries cnlled subsequent 
streams developed nlong the outcrops of the less resistl\nt bods nnd in 
particulnr nlong !.he cont.net of the Cretaceous deposits and the crys­
f nlli ne bed rock. As Urn mni n st rooms cut dooper, tho tributaries which 
followed this centnct migrnt.ed southward down the slope of the sur­
fnce of the more resistnnt bedrock and removed in the process n wider 
,md wide,· strip of the Cretnceous cover. Tho inner lowlnnd so formed 
is the sioo of Long Islnnd Sound, nnd the cucst1L ridge to the south of it 
forms tho core of Long Islnnd. Thus, in general, tho surface of the 
Cretaceous doposit..q of Long Islnnd in pro-Ploistoceno time probably 
ronsisfod of gentle south-dipping elopes (dipslopes), steep north• 
facing slopes (scnrp slopc.q) scnrrcd by short et.cop valleys, and 11, few 
main stream vnlleys, the original consequent strenms, which traversed 
ncross or detoured around tho cuesta ridges. 

Whether or not such n mnjor stream valley crossed central Suffolk 
County is not known. Vent.ch nnd others (1006, pl. 6A) suggest that 
tho nncest.rnl Housntonic River at first cross~~! the 11re11 not far west 
of the present site of Brookhnven Nationnl Lnboratory. Well records 
~uggest, that there is n buried valley extending at least II few miles 
south of Mount Sinai Hnrbor, but there is no evidence to, show thnt 
this valley extends across the island. Even if the Housnntonic River 
croesed the island, such II remnnnt of its vnlley might well be II short 
segment only ncross the higher pnrt, of tho postulated cuestn ridge. 
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Vent.ch (1906, pis. 68 and 60) believed that the &neient·H011111t.onio 
and Connecticut Rivers were eventually deflected weatwvd where the:, 
entered the inner lowland, 118 the result of steam piracy, and flcnnid 
across the west end of Long Island 118 the &ncient Sound River. 
Veatch thought that this river flowed to the west rather. than to the 
ell8t, pnrtly because the Delaware, Susquehanna, and Potomac Rivmi 
turn west where they cross the b11B1Ll Cretaceous beds, and partly be­
c1111se well rocords revealed eegmenta of buried valley■ In 11011thern 
Queens County and in.south-central Kings County. Veatch (1906, 
pl. 6D) suggested also that the 1111cestral HoUB&tonic and Co~eet.icut 
Rivers were deflected enst around the end of·Long Island dunng the 
Into Pleistocene time. . · 

Mnny of the well records in centrnl Suffolk County are g11neralized, 
and t,he correlations are somewhat questionable. However, within and 
11 short distance south of the Laborntory area, eeveral test welle were 
cored and the samples carefully studied. Interpretations u to the 
position of the Cretaceous BUrface at these wells are considered·to be 
reasona61y accurate. Data were particularly sought in the area south 
and southeast of Brookhaven Nntional Laboratory, for thill·ie the 
gllnernl direction of movement of the ground wnter from the Labora­
tory. These core identifications show that the Cretaceous eurfllOO is 91! 
feet below sea level at the southwest comer of· the laboratory tract 
( well SM00, pl. 2). From here the BUrface elopes down gently to 
t.he south and southe118t to 149 feet below sea level at well 864117 near 
Route 27, and it slopes down to about 140 feet below eea level at well 
S6460 (pl. 2). Still farther south, the. position of the upper 1111rf11CO 
of the Cretaceous beds is uncertain, but it may be 1111 much as 2110 to 
800 feet below sea level to the south 1LCCording to in!Airpretat.ion·of 
drillers' logs. Conceivably some of the clay correlnted u Giu,linen 
may be part of the Magothy( ¥) formation. . • , . • 

Beneath Brookhnven National Laboratory north of well SM091 the 
Cretaceous RUrfnce slopes to the north nnd is 161 feet below - 11ml 
at the northeast comer of Brookhaven National Laboratory (well 
S6458, pl. 2). Still fnrther north, few reliable well records are Hail• 
able, but the BUrface probably rises along the north shore in the 
vicinity of Shorehnm, perhaps even to nltitudes above sea level. West 
along the north shore, near Mount Sinai Hnrbor, is the valley already 
referred to, and still farther west, in Port Jefferson, well records and \. 
one exposure show clearly that the Cretaceous surface is ISO feet or ',-J 
more nbove sea level. A smnll buried ridge which appears to trend~ 
east-west benenth the southern boundary of Brookhaven National~ 
Lnborntory mny be part of n minor cuesta. · ~ 

Enst of Brookhaven N ationnl Lnborotory, beneath the T&lley of the 
modern Peconio River, there may be 11, buried valley of oonlid1rabl1 
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extent. Wells nt Mnnorville nn<l Riverhon<l renched the Mngot.hy( i) 
nt considernble depths below sen level. , 

The total relief on the surface of the Cretaceous deposits in centrnl 
Suffolk County is Rbout 400 feet. Except for po.rte of the north shore, 
which are outside of the area of immediate interest to Drookhnven 
NRtionRI Lnbomtory, the Cretitceous sudnce is very gently sloping, 
nnd the valleys nnd ridges referred to are but very minor undulations 
on n generally flat nnd nenrly level surface. 

DEPOSITS 011' PLEISTOCENE AGE 

During the Pleistocene epoch there were four major glacial stages. 
These were sepRrated by three relatively wRrm interglacial stnges. 
Long Island is about at the southern limit of the last mnjor advance of 
t.he ice, the Wisconsin stnge, nnd perlmps nen.r the limit of the ice 
front of t.he earlier gln.cial stages. 

In centml Suffolk County, the deposits of Pleistocene age com­
prise: the G11rdiners clay, believed to be a shallow mn.rine deposit of 
the Inst mn.jor interglacial stage; and a complex sequence of glRci11l 
nnd nonglncial deposit.a, probably 1111 of 'Wisconsin nge, grouped under 
t.110 nnme upper Pleistocene deposits. (See pl. 2.) The Jameco gravel 
found in western Long Islnnd and the Mnnnetto gravel identified nenr 
the NRSSau-SulTolk County boundary hnve not been recognized in 
central Suffolk County. 

OARDINERS CL&Y 

In about the southern half of central Suffolk County, the 
J\fogot.l1y ( i) formntion is overlain unconformn.bly by n. foeeiliferoue 
marine cloy that probably is the equivalent of the Gardiners clay ne 
,lefinotl nnd described by Fuller (1014, p. 92). The type locality of 
I.his fonnn.tion is on G1mli11ers Island nt the onst of Peconio Day. It 
is not pOS!lible to trace the deposits from the type locality to Long 
lslnnd proper; therefore, the name Gardiners clay in thie report is 
restricted to the fossiliferous clay beneath much of the southern part 
of the area thnt is between the upper Pleistocene deposits above and 
the Magothy(i) formation below. 

In moot of Long Island, except where it has locally been deformed 
by ice shove, the top of the Gardiners clRy is about 50 feet or more 
below present sea level. In central Suffolk County, it is everywhere 
about 100 feet below sea level or deeper. Tho nonmarine clays exposed 
at or nbout sea level n.long the north ehore of Long Island, described 
by Fuller BS Gn.rdine1'S clRy, are no longer believed to be part of that 
formation (Weiss, 1954, p. 148). 

As used in this report, t.he G11rdiners clay comprises three somewhRt 
different types of material that occur in three separate bodies and 
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Umt mny or mRy not be contiguous with one another. Theee bodi111 
Rl'll somewlu,t different lithologicn.lly and thus have somewhat different 
effP.cts on the movement of ground water. ' · 

One of these is II thin body of clny or clay and BBnd that extends, in 
the n.ron where it is best known, from about the northern bonier of 
Brookhaven National Laboratory 118 far south ea Route 'l!1 at·well 
80457 (pis. 1, 2). Similar deposits were penetrated by welle S128 
and S05 to the west. Most wells in the area do not penetrate the 
Crotn.coous beds, so the extent and continuity of the Ganline111 i1 not 
known. However, it appe11re to underlie II belt around 6 milee wide 
north and south, roughly north of Route 27, and extending east and 
west 11cross central Suffolk County. In thie belt, the Gardinere cl11y 
is n.bout 10 feet thick. The altitude of its upper surface is 101 feet 
below seal eve) at 80456 (pl. 2), 91 feet below at S 6459 (pl. 2), lllld 
130 feet below at S 6457 (pl. 1). Where penemted by thll98 wells, 
the formation is composed of tough dark-gray to green BBndy clay 
that contnins II few pebbles. The green color is in part due to a small 
nmount of glauconite and a small amount of green clay minemle. · 

A few pelecypod and gastmpod ehells were found in the Ganlinen, 
cln.y at, se,•eml of the wells in this area. At well S6409, a thin layer 
of dark brown peat underlies the clay. None of thie material wu 
particularly diagnostic; the poot being described by E. S. Barghoom 
(Harvard Univ., written communication, 1952) as yielding only 
conifer pollen grn.ins, Lycopodium spores, and other evidence of 
n.rboreo.l flora, which euggtlllte II climate similar to, or more probably, 
slightly colder th11n the present. 

Microfossils in the Gardiners wen, somewhat more indicative. Law­
rence Weiss, formerly of the Geological Survey, prepared • report 
( 1054) of the fomminifera obtained from cores lllld other 1111mplt11. 
The for11minifem, and to n. lesser degree the diatoms (K. E. Lohman, 
,vritten communication, 1950), suggest strongly that the thin northern 
pRrt of the formation in the vicinity of the laboratory was depouited in 
a shallow body of brackish water, not unlike the bays that fringe the 
southern shore of Long Iellllld today. The foseil forms 111'9 largmy 
identie11l with those living in the present bays. They do not NBemble 
the forms living in the Iese well protected and mol'9 saline water of 
Long Island Sound. Similar forme are o.lao found in protected wat.en 
to the north along the New England COBSt, which suggl!8l.a that the '-. 
GRrdiners clay was fonned during an interglacio.l period when the e.., 
climn.te was similar t,o or perhaps a little colder than now. This ~ 
conclusion agrees with the lees conclusive evidence furnished by the ~ 
peat. Also indicative of a somewhat colder climate is the altitude 
of the top of the clay, which suggests that 91111 level at the time of 
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leposition was 110 to 100 feet lower than at present. Thia could be 
,rue if the glaciers and polar icecaps of the time ware more extensive 
.lmn those of today. MacClintock and Richards (1936, p. 88Q-381) 
n1ggeat that the Gardiners clay is the equivalent of the Cape May 
tormation of New J eraey; and they indicated on a map the probable 
!losition of the shoreline in New Jersey, New York, and Connecticut 
ivhen the Cape May formation and the Gardiners clay were deposited. 
:>n this mBp1 the 98B level ia ehown BB higher thBn Rt preaent in New 
Jersey, but lower thBn at present in Long IalRnd Bnd Connecticut. 
l'his would euggeat thRt the lRnd hBd been euaequently tilted, or that 
(he two formRtions are not Bctually contemporanooue. · 

The BllCOnd body of the Gardiners clay, BB hero coneidered, comprises 
the thick clBy penertRtod by wells S5591, 88549, Rnd others (pl. 2), 
sout,h of Route 2'7. The upper surface of this clRy is nt Rbout 180 
feet below sen level, but the lower contact slopes seaward so thRt the 
unit 11ttRine its greRleet appRrent thickn1198 at well 881149 (pl. 2), where 
it consiete of a nearly continuous body of tough generally green clay. 
A simi111r sequence, not quite so thick, was penetrated in well 85501 
(pl. 2). Predominantly clay beds, as much as 80 feet thick, occur Rt 
depths of 130 foot below sea level at other southerly wells such as 8618'7 
RD<l 8152. Thus, these thick clRys may extend Rlong the entire shore 
from Blue Point to WesthRmpton Beach and possibly beyond. 

Clays of such thickness seem to be inconsistent with the apparent 
mode of deposition of the thin cloy to the north. Also, the basis for an 
nge detennination ia not flrrn. Hence, the thick clay may not be en• 
tirely of Gardiners age and may include beds of the Magothy( 9) 
formation. Similar thick clays have been found farther wBBt beneath 
Fire Island Beach, and Cretaceous foraminifera have been found in 
some of them (Perlmutter and Crandell, 191191 p. 1066-1067). How­
ever, the 'writer feels that lithologically the clay here discussed is not 
typical of the M11.gothy( 9), and believes that if it is not Gardiners it 
must wholly or portly belong to some intervening formation hitherto 
unidentified.· ' 

A t,hird body of deposits tentRtively correlated with the Gardiners 
cl1ty comprises certain fossiliferous sands and clays found in wells in 
the Riverhead area and south of Mount Sinai Harbor. Ail explained 
in foregoing pnragrnphs, it is likely that valleys were cut into the sur­
fnce of the Msgothy( 9) formation ·at both of th888 places during the 
Tertiary. These valleys may have been invaded by the· sea during 
deposition of the Gnrdiners clay. At well 811140 in Riverhead, Weiss 
( 1954) found microfossils similar to those present in the Gardiners 
cloy beneath Brookhaven National Laboratory and considered that 
the beds represent R shore facies of the Gardinera clay. These fossils 
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were present in two sand layers and in an intervening clay penetrated 
between depths of TO and 101 foot below - lmil. ' Shells 1111D wen 
reported in fine sand at 38 foot below sea. level 11t' about LIS mila1 eallt,. 
northeast, but no Bllmples were available for study. · The fod8ilifvo111 
sand 33 feet below sea level is preeurnably pre-Wisconain if it ill over­
lain by glaciRI outwash. 'However, Rt this comp11mtitely ehallow 
depth, the overlying material may be of n-it age.· · · · · , · ' · · 

In the Mount Sinai Harbor area, clay or B11nd and clay-containing 
shells hRve been found in several wells at depths below eea lnel 1111 
follows: 843, -60 to -!too feet; 8261SO, -10 feet; 89081,· -60 t.o 
-70 feet; and 8108 at about -100 foot. These are approximate fig­
ures, nnd as the area was overridden by later ice sheets, the clay may 
have been deformed by ice shove. The forarninifera from well S2650 
were briefly examined by N. M. Perlmutter who found them similar t.o 
those described by Weise from the Gardinel'II clay, The material is 
t,herefore, like the sand at Riverhead, probably interglacial, and poll-

eibly contemporaneous with the Gardiners clay. · · 

WA'nm-1111:AJIJll'G DOl'D'DJIII 

With respect to water-bearing properties, the chief _;tlffll is with 
the predominantly clayey parts of the Gardinera that lie beneath and 
south of Brookhaven National Laboratory. Beneath the laboratory 
and roughly north of Rout.e 27, the thin BUpposedly lagoonal portion 
of the Gardiners, as here distinguished, lies between the highly~ 
Rble upper Pleistocene deposite above and the model'lltely permeable 
Cretaceous formations below. ·The eflootivene111 of this part of the 
Gardiners clay as a barrier to ground-we,ter movernmt is an important 
factor in determining whether contamination reaohing the ground 
water in the glacial sands would be carried down to the lower aqui­
fers. The beds of tough clay are probably relatively impermeable, but 
they do not appear to occur in eufliciently thick and oontinu01lll Btnta 
to form II fully effective barrier to ground-water movmient. If the 
Gnrdiners clay was indeed formed in II bay 1111ch 1111 those which now 
fringe the south shore of the Island, and if the 88& level l'OIIII from -1(0 
feet to -90 foot during deposition, the formation would thm probably 
consist of overlapping lenses of clay with zones of coal'll&r grained silt 
and sand around the margins and lOCBl silty or eandy zonee throughout. 
Indeed, the loge of wells 864117 and 8641S9 indicate that BDch sandy 
zones exist. Aocordingly, this part of the Gardinera clay is app&l'811tl:t 
not II oontinuoue and complete barrier to ground-wat.ermcmment OV11r 
the whole 111'8111 Rlthough the tough clay zones probobly are effecti 
barriers locaJly. ~ 
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Cert.ain hydrologic dRta, discussed more fully by de Laguna ( written 
communication, 11162) bear out this conclusion. '];he hydrRulic head 
differnntial across the clay in the arnR south of the Lnbomtory, RB 
mensun,d at wells S6456, S6450, and 86460 is on the order of hnlf I\ 

foot. The clRy therefore must be sufficiently impermeable to rest.riot 
somewhat tho movement of Wl\ter, which here is from upper to lower 
st.ram. However, tho snndy zones in the clRy, which ns fnr as is known 
mRy occur 1mywhore, would offer relntivoly lit.tie restriction to tlrn 
movement of wnter, which could then pRss downwRrd wherever tho 
hydraulic gradient is favorable. Thus, tnking the unit RS a whole, 
WRter cnn pass through the Gardiners clny, although at 11, slow rate, 
in smRll amounts nnd probably nt most places onTy by circuitous routes. 

The t.hicker bods of clny and sand and clay beneRth the south shore 
of Utn islRnd, which were referred to the Gar,liners clay, Rre doubt.less 
nppreci1tbly more effect,ive Ill! a barrier to the movement of ground 
WRter tlmn the thin beds of clRy farther north. This is due not, only 
to their grenter thickness but also to the inferred greater continuit.y of 
the clays, although tho log of well 81502 (pl. 2) suggests thRt there 
nre sandy zones even in this material. However, the significance of 
these chnmcteristics is less tlmn in the clay to the north, becl\use the 
sout.hern clRy beds lie within the Rl'lll\ where ground water is moving 
upward rather thRn downward. The thick clay in the vicinity of well 
85501 nnd southw1ml greatly retards tho actual movement of water 
from the deeper formations. In fact, it may force relatively lnrge 
nmounts of water to disclmrgo upward in more nort.hern areas, per­
hRps t.l1rough more permeable deposits such as those penetrated by 
"'811 81592. 

The scnttered fossiliferous sands and clays in the Riverhead and 
~fount Sinai Ifarbor nreRs Rre impossible to evn.lunte l1ydrologicn.lly 
n~ their structure and distribution Rre not known. It would Rppcn.r, 
however, that they Rre· but n. part of a geologically complex filling of 
the buried valleys in these Rrens, and that the de!Rils of the hydrology 
of these nreas is likely to Im similarly complex. These Rroas nre re­
mote from tho Laboratory rmd their hydrology is of correspondingly 
~mn.11 importnnre to the bnsic problems of this report.· . 

UPPER PLRI8TOCENEI DEP081'1'8 

Tho term upper Pleisto~ene deposits ivn.s used by the writer in 1048 
( de LnguDR, 1948, p. 16) to include n.11 the Pleistocene deposits on 
Long Isln.nd nbove the Gn.rdlners cln.y. Fuller (1014, p. 106--1'1'6) 
•livides thia mnterinl into three formn.tions: the JRcob sand, thought 
to grnde downwnrd into the Gnrdiners cln.y; the Mnnhnsset formn.­
tion, I.hick glncinl <lopoaif,R prosmnnbly of Illinoinn ngo; Rnd n. f.11in, 
Pnrncinl vrnorr ron•iclero,l to he Wi,aconRin ,Jrift. S11hRoc1um1t work 
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Rnggests thRt tho Jacob s11nd is not II sepnrnte formation, and that the 
Mnnhnsset formation is nctually largely, if not entirely, of WiBOOllSin 
nge. ·1

1 

The Jacob snnd, as described by Fuller (1014, p. 106), consists of 
very fine sand, silt, 11,nd rock flour, which an, plRBtic when wet, but 
which contnin litt.le true clny. The color is very light gray, or yellow 
or huff, Fuller gives no thickness for the unit. According to Fuller, 
tho ,Tncob snnd iR exposed nt sovoml plnces in wave-cut bluffs at or 
neRr sea level along the north shore of Long IslRnd and at the type 
_nren. Rt ,Jncobs Point, 15 miles northeast of Brookhaven National 
LRbornt.ory. At plRce.s, the Jacob snnd grades downward into a 
brown silty clay which Fuller believed to be the Gardiners clay, but 
t,his cl1ty contRins no fossils nnd is no longer believed to be Gardiners. 
Also, Fuller's suggestion (1014, p. 1011--100 and fig. 77) that the non­
fossiliferous ,Jacob sand 11t the type locality 11nd elsewhere along tho 
north shore is equivnlent to fine-grained fossiliferous BRnd which over­
lies the GRrdiners clay on Gardiners Island probably is incorrect. Thie 
fossiliferous snnd probably should be considered p11rt of the Gardineni 
cln.y (MncCiintock and Richards, 1036). In its type area the Jacob 
s1md does not appear to be 11, true stratigraphic unit, but rather to 
comprise beds and lenses, each of rather limited extent, of fine sand, 
silt, nnd rock flour probably deposited in quiet water ponded along 
the ice front. Deposits comparable to the Jacob sand 11,re not rec­
ognized in well Jogs beneath the .central or southern part of Long 
lslnnd. · · · · · · 

The type locality of the Manhlll!Bet formRtion of Fuller ie in Mnn­
hRBset in northern NBBBau County, where thick deposits of glacial 
sRnd and gravel contnin a thin intercalated bed of clayey till. The 
lower grRvel Fuller cRlled tho Hempstead gravel member, the till wne 
cRlled the Montauk till member (after the type locality at Montnuk 
Point), nnd the gto,ve!' 11,bove the till was called the Herod gravel 
member, nlthough the correlation of this particular gravel with the 
s1tnd Rnd gravel 11,t Herod Point' in central Suffolk County ie nleo 
uncertRin. Fuller believed thiit only the top few ·feet of till which 
ovorlieli tho Manh1LBSet formation at tho type locality wu depoeited 
by tho Wisconsin ice shoot. This belief WRB based on RD 'interpn,t&- · · 
t.ion of the physiography with which subsequent workers hnve not 
been in agreement. Welle (1935,.p. 121-122) nnd Fleming (111311, ~ 
p. 222) stnte that they could find no evidence of weathering or erosion 1 
to indicn.te that there was an Interglacial period nt e,ny time subsequent~ 
to ~h.e deposition of the GRrdiners cle,y, The writer ngrees·with this ...~ 
opm1on, , · ~ 

Fleming (lOlln, p. 216--238) proposon a thl'lle,fold subdivlelon of the 
poRt-GRr<lin~m glncial matorinl into Herod, llfontauk, 11nd Lateet, 1111 

https://indicn.te


i\28 BTUDIEB OF BITES FOR NUCLEAR ENERGY FACILfflEB 

lie believes tho.t three sepo.ml-0 o.dvo.ncea of tho \Visconsin ice were 
represenrod. The writer found no evidence in central Suffolk County, 
however, of thffil ice sheets. The glo.cio.l deposits observed in the 
Brookhaven Nationo.l Labomt.ory area appeo.r t.o be the product of 
two ico o.dvo.ncea similar in characror and probo.bly both of Wisconsin 
o.ge. 

The Ronkonkomn Bnd Ho.rbor Hill momines RS mo.pped by Fuller 
(1914, pl. 1) Bre o.ccopted with slight modifico.tion; o.nd the bulk of 
the upper Pleistocene deposits are considered to be outwBBh from tho 
so.me glBciers that formed the moraines. The clµet points of disagree­
ment with Fuller nre: (1) the M11nhRSBet formo.tion, RS defined by 
Fuller, is not considered to occur within the o.rea nnd dooe not underlie 
the two outwnsh deposits 11.t sho.llow depth RS he believed; (2) the 
outw88h is believed t,o be substantially thicker than Fuller thought; 
o.nd (8) the thin till (supposedly ground momine of the Ronkonkom11 
o.dVBnce), which Fuller maps as underlying centml Suffolk County nnd 
considerable territory to the north and west, is not believed to be 
present. Thie last unit is here roplBCOd by Ronkonkoma and Harbor 
Hill outwBBh 88 discuBSed in the following po.ragrnphe. 

On the other hand, some unite 11ro hero recognized in the upper 
Pleistocene that Fuller had little or no chance of observing. The first 
of these, called the unidentified unit (WeiBB, 1954, p. 148), occurs o.t 
the base of the upper Pleistocene deposits. The second unit is clo.y, 
some of it varved, which is best known from cores from II teat well 
at Manorville. Lastly are some thin eurficie:l fine-grained deposits, 
not typical outwash, that occur in the upper part of the Hnrbor Hill 
outw88h in the heo.dwo.ters of tho Peconic River in or near the eastern 
pRrt of Brookhaven NRtional Laboratory. 

Thus in summary, the upper Pleistocene deposits in the viointy of 
Brookhaven National Labomtory comprise the Harbor Hill Bild Ron­
konkoma moraine deposits and outwBBh, which are indistinguishable 
on the bBSis of texture and composition alone, but which occupy some­
who.t different physiogrnphio positions; and three minor units, differ­
entiated on the bBBie of their composition: the unidentified unit, the 
clny at Manorville, o.nd fine-grained eurficial deposits of limited but 
uncerto.in extent. 

Vll'IDU fUl.&D "1II'r 

South of Brookhaven National Laboratory, nnd for 11n unknown 
distance east and west, the Go.rdiners clay is overlain by 211 t,o 110 feet 
of BBnd or clay and SBnd characterized by II greenish color which is 
referred t.o BS the unidentified unit.. Beneath the southern half of the 
labomtory tract, nnd south to Route 27, this material forme the bRSBI 
po.rt of the upper Pleistocene deposits. Its relo.tion to the other units 
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in this nreo. is shown in pinto 2. 8imilnr greenish depo11it.ll are re­
ported in wells 88 far west 88 Patchogue (well 871119) and 118 far 
OBBt BB West Hampt.on Beo.ch (wells S9978 and 81112). It probably 
e:ttonde beyond these 11re115, The northern limit of the 11Dit hu boon 
loco.led only at Brookhaven National Laborat.ory whom test drilling 
indicates tho.t this unit extends north of well 86409 (pl. 2). To the 
Routh, tho unit can bo tmced nearly 118 fo.r 118 well 815911 (pl. 2), but 
beyond thiR point tho greenieh deposits cannot be dietingniehed in well 
logs from similar material that may be part of the Go.rdinen clny or 
older deposits. The data from other welle along the south ehore of 
the Island. are not adequate t,o define the unit. 

The unidentified unit, in the vicinity of "Brookhaven National 
Labomtory, where it is moat cleo.rly defined, is composed of fine- to 
medium-groined white nnd gray sand, and G t,o 10 percent of inter­
stitial green clo.y, The sand grains consist mostly of quartz, but 
some other minerals also o.re pl'llBent, principally feldspar, amphibole, 
and garnet. The green clay Wll8 identified by Clarence RMI (writt6n 
communicntion, 1949) BS nontronite, but probably them are other 
clo.y minerals present. Some broken· grains of reworked glauconito 
are o.lso present; and the nontronite may well have been formed by 
the weathering of glauconito. Elsewhere, the 11Dit apparently contains 
considemble clny or sandy clay. · 

Samples of BBnd were collected for mechanical analysis from well 
S6456. The texture of the BBmple of greenish BBnd ie not dietinctmi. 
The nmounte and proportions of fine and medium Bllnd are similar t,o 
thoso in some of the upper Pleistocene outwBBh; the cont.ent of coaree 
and very coarse matorinl is small. Mineralogically the greenillh sand 
differs from the ov11rlying outw11Sh mainly in the apparent abaence of 
biotito and the pl'llBenoo of glauconite. It appears to have a mom 
varied mineral content than the Go.rdiners clay. · 

Tho origin of the unit is uncertnin, but it ie here coneidered to 1ie· 
po.rt of the upper Pleistocene deposits because of its general minll1'111-
ogio and Iithologio similarity to the sands of thoee depooits. The 
glauconite may well have been derived from the shallow·marine de­
posits in Long Island Sound, then dry, by the first adVllilce of the 
ioo IICrOSB this ares, and it need not havo come from the area of the 
Atlantic Ocean to the south. 

~°"W ATE&-B'Ulltl'l'O PROPZRTJDI 

The 11Didentifi~ 11Dit, although very similar in text'lll'll to much of~ 
the outwBEh, contains lees COBree BBnd, and probably on the avemga a 
little more claJ'., _The_ difference is difficult to estimate quantitatively. 
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However, it nmy he inferred Umt the movement of the ground wnhir 
in U1e unidentilied unit, is Romowhnt slower tlum it,js in I.ho overlying 
mnterial. Even n smnll difference mny bo of some importnnce. As 
shown in a later section, n body of contnminnted liquid of even slightly 
grenter density thnn the normal ground wnter will tend to sink to the 
bottom of tho nquifer. Also, the adsorptive nnd ion-exchange cn­
pncity of the nont.ronite nnd glnuconito in the unit is npprecillbly 
higher t.hnn thnt of the overlying outwneh. It iR concluded, t,horefore, 
thnt following a spill or lenk, riny contnminnted water which sinks 
into the unidentified unit nt, the bottom of the _upper Pleistocene, will 
move less rapidly nnd ho subject to more ndsorption thnn it would be 
in the overlying mnterinl. 

MORAIBE DEPOSITS AR'D Otr.TWABH 

The mornino deposits nnd out.wnsh compriRe four eeparnte uiiit.s: 
the Ronkonkoma moraine, outwl\9h and other meltwater deposits 
from Um Ronkonkoma ice, the Hnrbor Hill morn.ine, nnd outwnsh 
from the Hnrbor Hill ice. These units are distinguishable topo­
gmphicnlly, but not lithologically with present information. 

Tho Ronkonkoma momine is I\ line of irregulnr hills that lies im­
me,lin.tely south of Hrookhn.ven Nntional Lnborn.tory (pl. 1). It ex­
tends enetward pnst South Mnnor, where it forms the south side of the 
llfanorville Hnsin, nnd still fn.rther en.st through Bnld Hill. It nlso 
extends westwnrd, pn.rn.lleling the Cnrmnns River vn.lley at Ynphnnk, 
nml then crosses that vn.lley and includes Comm Hill nnd others to 
the west., 

The Ronkonkomn. outwnsh underlies nnd forms tho sloping but 
fairly smooth terrain south of Brookhn.ven Nntion!Ll Ln.born.tory, n.nd 
nlso the irregular hills on nnd n.mong which tho mnin Ln.boratory trnct 
is situated. These hills are considered to be kn.mes formed during the 
lnte stages of melting of the Ronkonkoma glRCier. 

The i-Iarbor Hill mornine ( pl. 1) lies nlong the north shore of Long 
Island and is of little direct concern in connection with the ground­
,mler problems of the Laboratory. Outwnsh from the Harbor Hill 
ice, however, extends southward to within about 1½ miles of the 
north b01mdl\ry of Hrookhl\ven Nationnl Lnbomt.ory, and to tho elLBt 
it extends south of the Peconic River l\nd underlies most of the Manor• 
ville Basin. It is belie~ed thl\t meltwater from the Hl\rbor Hill ice 
flowed down U,e site of the Cl\rml\ns Rivor, through t,he gap in the 
Ronkonkoma momine, nml into tho nl\rrow tongue that broadened at 
the south to form " fanlike feature; the broad, flnt area where the 
communities of lllnstic nnd Mn.stic Ben.ch 11re now located (pl. 1), 

Wit.hin the Lnhornt.ory lrnct, except for !.110 thin, surficinl clRy l\nd 
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silt described below, n.11 these morn.hml and outwnsh deposits 111'11 
lithologicl\lly inoopl\rnble l\nd form virtually II single water-bearing 
unit. As n unit, these deposits rest upon the unidentified unit and, 
whel'e thl\t unit is missing or unrecognizable, upon the Gardiner& clay. 
At places, where the Gardiner& is missing, it rests on the Magothy( ¥) 
formnt.ion. In the laboratory area, it is from 100 to more than 200 
feet thick. Its thickness, l\ltitude, relationships to underlying fonna• 
tionR, aml general lithologio ch11raclorietics are shown by the cl"0811 
sections in plate 2. ' · · · ' 

The moraine and outwlLBh deposits are II crudely stratified body of 
clean sand and gravel which contains very little clay or silt, and onJy 
locn.lly a few boulders. The sand grains are mostly quartz with 1111111U 
11mounts of alkali feldspar, mien, amphibole, and other minerals. 
As indicl\ted by 11, few exposures, the sand is well but eot1reely bedded, 
lndividunl beds are difficult to define, as variations in texture are 
grndationlLI. · · 

Cores from some of the test holes revelLI thin layel'II of silt or clay, 
which at most are 1 to 2 inches thick. Thicker lenses of clay are abeent, 
in the immediate vicinity of the Laboratory, but they are exposed 
locnlly along the north shore, especially ILt Wildwood State Plll'k 
and Rocky Point ( pl. 1). These lenses of silt and clay were probably 
deposited in small lakes formed between the retreating' flLOO of the 
Hnrbor Hill ice sheet and the Harbor· Hill moraine. They are not 
more than 20 to 30 foot thick, and the majority are lees than 10 foot 
thick. They !Lppear to be at most a few hundred ylll'ds long. All 
theso beds of silt and clay are near sen level, 1Lnd they al'8 evidently 
tho mnt.orin.1 identified as the Jncob sand and the Gardinere clay by 
Fuller (1014). 

No systematic variations in texture were actually observed in the 
glncinl outwnsh or moraine deposits, and indeed to detect any would 
probnbly require a statistical study of a considerable number of large 
samples. The data available, however, suggest that the· Ronkonkom11 
outwnsh becomes liner grained south of the Ronkonkoma moraine, and 
that the lower part of the outwash is somewhat finer than the upper 
pl\rt, No such generalization appears to hold for the material north 
of the Ronkonkoma moraine. 

WATICII-IIKAB11'0 PROPl!mUII ~ 
Because of their similarity in structure and texture,· the moraine ~ 

and outwnsh deposits are considered a hydro logic unit. In the Laborn,.,'-;, 
tory area, the 'IV8ter table lies within wh1Lt is probably the Ronkonkoma "-l 

outwnsh, so that this deposit is of primnry concern. The clean, coaree 
Ann<! nnd grnvol is very porous nnd highly permeable. It makes • 
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1oro11s soil, so thBt R high proportion of tho rBinfn.11 infiltralAIII where 
t fn.lls; there is virtually no eurf11ce runoff. Been.use of their high 
>orosity, the deposits store IRrge quantities of w11ter. BooRUJl8 of 
heir high permen.bility, the deposits yield l11rge quantities of water 
o wells and 11re the source of nearly a.II tho ground water pumped in 
:entrnl Suffolk County. 

So fn.r. e.e is known there a.re no effective bBrriere to the movement 
,f Willer Rnywhere in the unit. However, becn.11Ae the deposits Bre 
entic11le.r, there mBy be eubstantie.l variation in permeability over 
1hort distances. The permen.bility of the deposits j!!outh of the Ron­
ronkome. moraine me.y decreBee slightly with depth llnd with dietnnce 
otheeouth. 

Some of these· minor ve.rie.tions in w11ter-beBring che.racterietice 
night become signific11nt in connection with possible movement of a. 
onte.mine.nt. As the moraine deposits 11nd outwash were deposited by 
moor flowing in general from north t.o south, it ie reasone.ble to 
uppose the.t individue.l lenses of ee.nd e.nd gre.vel a.re themselves 
fong11ted in this direction. Thus, there me.y be three.de of relatively 
1ermeable me.terie.l a.long which we.I.er might move a. little more 
·11pidly under proper hydraulio conditions. Aleo, there me.y be either 
ine- or co11ree-grained deposits loce.Iized benee.th e.nd a.long the VRlleys 
,f I.he principe.l etren.ms, such e.e the Carmane or Forge Rivera. 

Fine.Uy, e.e discussed by de Le.gune. (written communication, 1962) 
here ie app11rently 11, subet.antial difference between perme11bilitiee in 
he horizontal 11nd vertical directions. · 

OLAT A'J:' JrAlfOBVU.LE 

A test well (Sl0,384) drilled by a. private contractor nee.r Manor­
·ille (pl. 1) penetrated a. bed of tough clay which woe underlain and 
,verlain by outw11sh ee.nd and gravel, between 2 nnd 83 feet below sen 
evel. The lower part of this clay has typical glo.cial varving, which 
ndicatee the.t it was deposited in a l11ke left in the Manorville bMin 
luring the ice retree.t. Similar cle.y wns found in well S6422 from 4 
o 62 feet below see. level. East, in the Riverhe11d bnsin, several wells 
,enetmted what nre probBbly equivBlent beds of cle.y U to 30 feet 
ielow Bel\ level. Three of these reached the bottom of the clay at 'T4, 
:1, and 130 feet below see. level. It ie tentatively suggested that the 
·arved clBy e.t welJ Sl0,384 ie possible intergl11cial, at least intereub­
t.age, and mny. eepBrnte Ronkonkoml\ from lforbor Hill outwnsh. 
Vhether the clBye penetr11ted by the other welJe to the east and to the 
~est Bre of ~he sRme unit is not known. There Rre, however, clay and 
tit of GBrdmers nge Rt about these depths in the e11stem part of the 
Uverh011d b11ein, and in well loge it would be impossible to distinguish 
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between them 11nd the cle.y 11t M11norville. Wells for :which there are 
reliable loge are not eo located RB t.o permit II determination of the COD• 

tinuity 11nd extent of this clay. However, if the cle.y ie poet,-Ronkon­
I 

I kome., the tempor11ry Jake. in which it formed presumably would have 
boon limited to the north of the Ronkonkoma moraine, and the clay 

· itself should occur correspondingly. It WRB not found in-the I.Abon.­
tory area, nor to the south of Btookhe.ven Ne.tione.1 Laboratory. West 
of the L11boratory, in the upper valley of the Carm1111S •River, there 
11re few data, e.nd non·e,to indicate the preecnce of 11. comp11rable clay, 
'· The clay at Me.norville, if latere.lly extensive, probe.bly exerts a COD• 

eiderable influence on the movement of the ground W11ter in the upper 
Pleistocene deposits in the area. where it oocure. The water table ill 
some 85 feet above eealevel ilt Mimomlle, so·th11t there ie about 811 feet 
of enturated ennd. e.nd ,gravel. a.hove the.cle.y. The. ~ay _at well 
Sl0,884 ie a.bout 31 feet thick, ·e.nd it is underl11in' by 'about 6 feet of 
e11nd and gre.vel. Movement of we.tor between the. up~ ·and lower 
strata. is certainly considerably impeded by the clay, ~d preenm11bly 
·artesian conditions prove.ii in .the lower strata, 11lth~' W11f.er.!0V11I 
m011surements are· not' ave.ilable to indicate the head· difl'erenCll.. It 
!s' e.leo poBBi~le tha~ ·in some po.~ of t~e ~anorvillil basin the .w11t.er 

1 
m the deposits beneath the cl11y .flo\')!11 eolith9118tward to;ward an~ BT9!1~ 
tually to the south shore, wheree.e the ·~ater in the. depoei_te above 
tbe clay discharges into the Pooonic River., The clay appears 't,o termi­
nate, however, well to the 9118t of the Labore.t.ory, eo that it does not 
influence directly_ the movement of ground waler in the areu of pot.en. 
tin] cont11mine.tion, but.it may well be e.n importe.nt factor in.the hy­
drology of the central e.ndlower Peconio River valley; · · 

81JllnCJUL BILT .allD ar.&T 

In the enst third of the Le.boratory ar011, test drilling and ahallow 
exce.vations'hnve revealed in places thin depoeite of silt and clay, The 
materiRI ie discontinuous and unevenly distributed. It is at most Gor 
10 foot thick, and is genera.Uy found at or very near the ·eurface; and 
not dooper than 20 to 30 foot.· It e.ppee.re t.o be more wideepread in 
the slightly lower land along the Pooonio River and minor headwat.er 
tribut1tries than in 'higher ground. It may have been finlt depoeited 
by the wind RB Ioess, shortly e.fter the retl'Ollt of the ice sheet.a and 
bofore a vegetative cover had developed; and eubnequently moved by .'\. 
running w11ter 11nd redeposited on lower land. Some of it m&y ha.ft ~ 
origiMted BB waterle.in' me.terial, e.nd some may be IJDl'Q1forbd IOOIIII. c-..~ 
The extent of the deposits is determined in po.rt by hydrologio -data. -=-~ 

These deposits 11re sufficiently fine grnined eo that th07 appreciably ~ 
impede I.ho movement of shallow ground water. They hold water at 
or near tho lnnd eurfnce, and thus locnlly form aw11mpy 11nuorpond1, 
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Also, they impede tho downwnrd movement of wntor enough so t.lmt 
at times when the level in the main underlying water body declines, 
they eupport perched or semiperched water bodies. Simil11rly, when 
the level in the main underlying water body rises, these fine-grnined 
deposits confine tho wnter under slight 11rtesinn proosure. These re­
lationshi))ll are are111ly complex beCBuoo the deposits Rre diBCOntinuoue 
and occur close to Ute water t11ble. The deposit,9 11ffect the movement 
of shnllow wnter into nnd out of the Peconic River nnd RBBocint,ed 
ponds, swamps, and drainage ditches in II rather complex w11y, 11nd 
thus they he,ve e, bearing on the pOBBible movement of contamin11ted 
w11ters in nnd outside the e11stern pnrt of the Lnborntory area. 

DEPOBITB OJ!' BE0ENT AGE 

Deposits of Recent, age comprise gr11vel 11nd snnd on beaches, or­
gnnio matter, silt and clay in tidal sw11mps, gravel, and sand and 
silt. in stream ch11nnels. These deposits are thin 11nd discontinuous, 
nnd they occur chiefly 11long the shores of the present Long Island 
Sound, the open oce11n, b11ys behind barrier bench and various bnrs, 
nnd nlong the channels oft.he few larger streams. They e,re not suffi­
ciently extensive to m11ke it import11nt to difTerenti11te them from 
underlying deposits (11lmost everywhere the upper Pleistocene de­
posits) upon which they rest unconformably. 

They 11re generally neither thick enough nor extensive enough to 
comprise any apprecinble ground-water reservoirs. Nearly all these 
deposits are remote from Ute L11boratory nnd there is no immediate 
problem in regnrd to their possible contaminntion. 
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INTRODUCTION 

WA.TEI. NEEDS OF SllFFOU: COUNI'Y 
Water pumped from aquifers underlying Suffolk County 

(indtx map) is tht sole source of water used for public 
supply, agriculture, and industry. The county's population 
grew from leu than 200,000 in 1940 to 1.1 million in 1970. 
Most of the growth occurred after 19S0. Ground-water 
pu.mpage increased from 40 mgd (million gallons per day) in 
19S0 to I 55 mgd in 1970 (New York State Department of 
Environmental Conservation, written comnum, June I, 
1971). The projected ground-water use for an anticipated 
population of 2 million in the county by 1990 is 300 mgd 
(New York State Conservation Department, 1970, 
p. 26-27). 

INDEX MAP SHOWING LOCATION (SHADED) 
OF SUFFOLK COUNTY 

--SOOP£The large and growing demand for ground water in Suffolk 
County has created a need for a detailed knowledge of the 
geometry and the hydrologic characteristics of the ground­
water reservoir. Mapping of subsurface geology and hydraulic: 
heads in the aquifers are important p~quisites to obtaining 
this infonnation. Maps of the subsurface geologic units of 
Long Island w~ first shown in a report by Suter and othcn 
(1949, pis. VIII to XXI). But those maps were highly geru:nl­
i:z:ed, because there were few data on deep boring, and wells 
in the county when the report was prepared. Since 1949, 
additional data from many deep boring, and wells in the 
county have been collected. 

Jn 1968, as part of a continuing cooperative program of 
water--rcsources studies with the Suffolk County Water 
Authority and Suffolk County Department of Environmmtal 
Control, the U.S. Geological SWYey began an updating of the 
bydrogeologic and hydrologic maps of all the county. Tbe 
basic data in Jensen and Soren ( 197J), the fust product of 
the program. arc the basis for the hydrologic maps in this 
report. 

HYDROLOGIC INVESTIGATIONS 
ATLAS HA-SOI (SHEET I OF 21 

•aNOWU!DGXEHrS 
The authon appreciate the cooperation of well-drilling 

companies, their employees, and the many officials of public 
and private water companies who furnished geoloii-c and 
hydrologic data for use in this report. 

GEOLOGIC AND HYDROGEOLOGIC UNITS 
. Pleistocene glacial drift generally mantles the county's 

surface. Pleistocene deposits overlie unconsolidated deposits 
of Late Cretaceous age. The Cretaceous strata lie on a 
peneplain that was developed on Precambrian(?) crystalline 
rocks. 

Major landforms include ridges, valleys, and plains. These 
landforms are roughly oriented in belts parallel to the 
county's leDgth. The northern and the central parts arc tra­
~d by irregU)ar sandy and gravelly ridges of terminal 
moraine. The crest of the northern ridge ranges in height 
from I DO to 300 feet above sea level and the crest of the 
central ridge from ISO to 400 feet. The highest altitudes in 
the inter-ridge area range from 100 to 200 feet. Irregular 
plains and rolling hills, fonned from sandy and gravelly 
ground moraine and outwash deposits of sand and gravel lie 
in the area between the ridges. An outwash plain slopes at a 
near-uniform gradient from the southern base of the central 
ridge, which is about 100 feet above sea level, southward to 
Great South Bay and the ocean. Along the north shore, steep 
bluffs as high as 100 feet and generally narrow sandy and 
gravelly beaches face Long Island Sound. The barrier-bar 
system at the southernmost side of the county is com.posed 
of sandy beach and dune deposits. The highest altitudes of 
the banier bars generally range from IO to 45 feet. 

The ground-water reservoir system of Suffolk County is 
composed of hydrogeologic units that include lenses and 
layCIS of clay. silt, clayey and silty sand, sand, and gravel. A 
hydrogeologic unit consists of a geologic unit or a group of 
contiguous geologic units classified by hydraulic cl:umlctcr­
istics. These units include aquifets. which are principal water 
sources, and confining layers, which separate the aquifers. 
The aquifers are, from the land surface downward, the upper 
glacial aquifer, the Magothy aquifer, and the Uoyd aquifer. 
The major areal confuting layers aR, in descending order, the 
Gardiners Clay, the Monmouth green.sand, and the Raritan 
clay. The base of the ground-water reservoir is the aystalline 
bedrock. Characteristics of the geologic and the hydro­
geologic units are summarized in the table, and the following 
data of hydrologic significance arc shown on the maps: base 
of ground-water reservoir, altitudes of aquifers, altitudes and 
limits of confining layers, and distribution of swficial 
deposits. The hydrogeologic sections show the vertica] rela­
tions of the units to each other. 

The sharp angular shapes of some of the contows reflect 
the fact that in places the contoun are drawn on stratigraphic 
tops of the hydrogeologic units and in places the contours arc 
dn.wn on erosional surfaces. The sharp angles result from the 
juncture of a stratigraphic top and an eroded surface. 
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GROUND-WATER SYSTEM 

KECJIA.aGE AND ffSCRUGF OF FaESR caouND WA.TD. 

Precipitation is the sole source of fresh-water recharge in 
the county. An:ra,e annual precipitation is about 45 inches; 
it genera11y ranges from 40 inches at the easlcin end of the 
county to SO inches in the middle and is nearly evenly dis­
tributed over the year (Miller and Frederick, 1969, plate I). 
About half the precipitation seeps into the ground and perco­
lates dowmward to the waler table to become ground watet; 
nearly haJf the pm:Jpitation is returned to the atmosphere by 
evaporation and plant transpiration; and a small amount of 
the precipitation, about S percent, enten streams by direct 
runoff (Cohen and others, 1968, p. 36-40, and Cohen and 
others, 1970, p. II and 14). 

Ground water moves to discharge seaward mainJy by su~ 
surface outflow to salty ground water that is hydraulically 
connected with the sea and by seepage into streams that 
discharge into tidewater. 

More than SO streams discharge fresh water into the bar 
dering bays, Long Island Sound, and the ocean. Most of the 
surface dhide for the streams that drain the county lies in the 
northern half and extends from Melville, on the west, east­
ward through the Centereach area to the vicinity of 
the Brookhaven National Laboratory. From the area of the 
BrookhaYCn National Laboratory, the divide bifurcates into 
branches that approximately traven.e the central lengths of 
the county's north and south forks. Streams. Dow to tide­
water north and south of the divides, except for the Pcconic 
River, which flows eastward to tidewater Crom the branching 
of the divides.. 

The total annual streamflow discharging into tidewater 
from about 1945 to )971 averaged 390 cfs (cubic (eet per 
second), or. 253 mgd, distributed as follows (D.E. Vaupel, 
written commun., January 1969, and A.G. Spinello, oral 
commun., August 1971): most of the discharge, 280 cfs., 
from the southern part of the county into Great South Bay 
and, to a lesser extent, into the ocean; 60 cfs into Peconic 
Bay and other bays, between the north and south forks; and 
50 cfs from the northern part of the county into long Island 
Sound. Ground-water seepage constitutes about 95 percent 
of stream outflow. 

MAN-MADE CONDmONS 
The effects of man's development on the ground water of 

Suffolk County has primarily been the diversion of part of it 
by wells and a return of the used, and generally chemically 
altered, ground water to the soil and ground-water reservoir. 
Used ground water is currently returned to the ground-water 
resen,oir principally throllpl cesspools. Some waste water 
from industrial processes returns to the ground through seep­
age pits; and ground water pumped for air conditioning and 
industrial cooling is returned, with higher temperatures, 
through rechazgc wells to the ground-water reservoir. Ground 
water pumped for crop irrigation and lawn sprinkling mostly 
represents a net loss from the system by evapotranspiration. 
Artificial filling of marshy shore areas has. probably reduced 
evapotranspiration. 

In 1970, ~ ground-water pumpage in Suffolk County 
was 155 mgd (New York State Department of Environmental 
Consen,ation, written commun., June I, 1971). An unknown 
amount of the pumpage was consumed by evapotranspira­
tion, and virtually all the remainder (probably more than 75 
percent) was returned to the ground through local "'aste­
disposal facilities. 

MOVEMENT OF GROUND WATER 
Ground water moves from three major drainage mbareas 

toward discharge al or near the shore. These 1ubareas are (I) 
the main land area of the county from the Nassau County 
boundary to a point near the Brookhaven National La~ 
oratory, (2) the north fork, from the Brookhaven National 
Laboratory to Orient Point. and (3) the south fork, from the 
Brookhaven National Laboratory to Montauk Point. The 
ground-water divides of these subareas fonn a "¥""-shaped 
pattern that approximately coincides with the major surface­
water drainage divides. The anns of the Y radiate from the 
general area of the Brookhaven National Laboratory through 
the centers of the north and the south forks. Ground 
water moves northward toward Long Island Sound and 
southward toward Great South Bay and the ocean; lesser 
amounts, in the Brookhaven Nati0nal Labcr.1tory and River­
hePd areas ~late eastward toward Peconic Bay. Ground­
water drainage from the north-fork area moves northward to 
Long Island Sound and southward into Peconic and 
Gardiners Bays and Block Island ~un~; ~ the southfork 

QUAUIY OF TUE GROUND WAlER 
Tbe concentrations or chemical constituents in the ground 

water in most of Suffolk County are pncrally below the 
ttcommendcd maximum limits of the U.S. Public Health 
Service (1962, p. 7). However, some local water~uality 
problems exist, both natural and man-made. 

ACDllTY 
The pH of ground water ranges from 5.5 to 7.2 but is 

genezally Jess than 7.0. The water commonly is sufficiently 
acidic to be corrosive. The Public Health Service has set no 
standards on acidity of drinking water other than that it 
should not be excessively corrosive to the lllpply system 
(1962, p. 7). Accordingly, water from many public-supply 
systems is treated with alkaline compounds to reduce aciditv 
before distribution. 

DCSSOLVED la.ON 
According to the U.S. Public Health Service (1962, p. 7), 

dissolved iron concentrations. in drinking and culinary water 
should not exceed 0.3 mg/I (milligram per liter). Excessive 
iron i,mpairs. the taste of water and of food and beverages. 
prepared with the water; it also stains laundry and stains and 
clogs plumbing fixtures. High iron concentrations, locally 
more than I mg/I, are common in water from the Magothy 
and the Uoyd aquifers. As a result, many public-water 
suppJi.ers remove excesm'C iron. 

CD.Out>£ 
Along the seaward margins of the county, the fresh ground 

water is underlain and bordered by salty ground water that is 
hydraulically connected to the ocean, the bays, or Long 
Island Sound. Zones of mixed water, called zones of diffus­
ion, separate the fresh and the salty ground water. The thick­
ness of these zones probably ranges from e few feet in -the 
upper glad.al aquifer to as much as 500 feet in the Magothy 
aquifer (Lusczynski and Swarzenski, 1966, p. 23). The 
chloride content of the ground water in the zone of diffusion 
ranges from Jes, than IO mg/I to that of see water-about 
18,000 mg/I. 

Contamination of the fresh ground water \lfith salty 
ground water associated with the upward and landward 
movement of the zones of diffusion has not resulted in the 
abandonment of many wells in Suffolk County. However, the 
long-term potentiaJ threat of increased contamination of this 
type is of concern to numerous agencies and individuals in 
the counly. 1\. detailed discuS5.ion or Utis potential problem is 
beyond the scope of this report; however, considerable 
insight to the problem can be obtained from reports by 
Crandell (1962, p. 17-19, and 1963, p. G28-G31), 
Perlmutter and DeLuca (1963, p. D31-834), Lusczynski and 
Swanenski (1966, p. F66-F69), Holzmacher, McLcndon, 
and Murrell (1970, p. 247-271), Collins and Gelhar (1970, 
p. 144-150), and Soren (1971b, p. A3I-A34). 

DETEJtGENT C'ONS11TUENTS (MBAS) 
More than 95 percent of the ground water used for 

domestic supply in Suffolk County is returned to the ground 
through cesspools, septic tanks, and similar structures. As a 
result, the ground water and the ground-water-fed streams 
locally contain measurable amounts of certain substances of 
sewage Origin, including foaming agents derived from 
synlhelic detergents, commonly referred to as MBAS or 
methylene blue active substance. MBAS has been noted 
mainly in water from the upper glacial aquirer (Perlmutter 
and Guerrera, 1970, p. 814) and in the streams (Cohen, 
Vaupel, and McClymonds, 1971). Apparently, little or no 
MBAS had been found in water in the Maeothy and lhe 
Lloyd ■ qulrers. Where MBAS has been lound In lhe waler, 
the content is commonly Im than 0.S mg/I, the maximum 
limit in public-supply water recommended by the U.S. Public 
H,allh Serilce (1962, p, 24), However, locally," much as 5 
mg/I has been found in the ground water; and in some areas 
the MBAS content of the water seems to be increasing. As a 
result, the Suffolk County Legislature recently ( 1971) passed 
a law banning the sale of certain detergents in lht county. In 
addition, plans have been deweloped for the construction or 
widespread sanitary-sewer systems that will discharge treated 
waste water into the sea. 

NllliTE 
The amount of nitrite In the pound waler of Suffolk 

County is or concern or water manqen and health officials. 
According-to the U.S. Public Health Service (1962, p. 7) 
more than 45 m,/1 nitrate (IO mg/I NO]-N) in water supplies 
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Movement of water in the aquifers of Suffolk County is 
more rapid hOIUOntally than vertically. 11m partly reOects 
the low vertical hydraulic conductivity of the near-horizontal 
interbedded clay and silt lenses and beds. The estimated aver­
age rates of hariiontal movement in the upper glacial, the 
Magothy, and the Uoyd aquifers att 0.5. 0.2, and 0.1 foot 
per day, ~lively, in areas remote from pumping 'Riis, 
and hundreds of feet per day near the screens of pumping 
wells (Soren, 197 la, p. 16). Vertical rates of movement ue 
described in the foUowing section. 

BYDCUUUC: ~ON OP AQUIFElt.S 
The aqujfen: or Long Island are hydraulically inter-­

connected. Layers of clay and silt within an aquifer, or 
..clayey and si.lty units between aquifers, conrme the ground 

water; but these units do not completely prevent the ?Crtical 
movement of water through them. 

On the ncng,e, the vertical hydraulic conductivity of and 
rates of vertical Dow through the upper glacial equirer are 
greater than those of aD other hyd:rogeologjc units in Suffolk 
County. The vertical movement of water through the 
Megothy aquifer is impeded by intercalated lenses and beds 
of clay and silt; but, locdty, verticaJ movement through the 
aquifer is facilitated by the lateral discontinuity of clay and 
silt beds. Vertical movement of water through clay and silt 
beds of the Magothy aquifer is very slow. 1he Raritan clay 
effectively confines water in the underlying 'IJoyd aquifer 
because the Raritan clay is thick, ls arealJy persistent, and is 
Or very low hydraulic conductivity. Movement through the 
bedrock is negligible. 

The contact between the upper glacia1 and the Magothy 
aquifers is not a smooth plane. Glacial deposits ml buried 
valleys that were cut in the Magothy aquifer, and these 
deposits are in lateral contact with truncated beds in the 
Magothy aquifer. In the buried valleys, water enters the 
Magothy aquifer at depths of hundreds of feet directly from 
the upper glacial aquifer. Near Huntington, a buried valley 
cuts completely through the Magothy aquifer and extends 
into the Raritan clay; in the Ronkonkoma basin. the 
Magolhy aquifer seems to be nearly completely cut through; 
end along the north shore, where loca11y all the pre­
Pleistocene deposits were completely eroded, the upper 
glacial aquifer is in contact with the fuU thickness of the 
Magothy aquifer. (See map showing altitude of top of 
Magolhy aquifer and hydrogeologic sections, sheet 1.) 

Where the upper gla.cial aquifer lies directly on sandy beds 
of the Magothy aquifer, good vertical hydraulic continuity 
exists between the two aquifers, Head losses between the 
water table in the upper glacial aquifer and the base of the 
Magothy aquifer in the area of the main ground-water divide 
in western Suffolk County (a nrtical distance of as mudl as 
900 feel) in 1968 generally were Jess than 2 feet (Soren, 
1971a, p. 17-19). Furthennore, in areas of Long Island 
where ground-water withdrawals from both the upper glacial 
and the Magothy aquifers are large, the cones of depression in 
their water-level surfaces caused by pumping are si~ar in 
areal extent and configuration (Soren, 1971b, p. IS; and 
Kimmel, 1971, p. B227-B228). These observations confinn 
the high degree of hydraulic continuity between the two 
aquifers in many parts of the county. 

In the south shore area, the Gardiners Clay and the 
Monmouth greensand effectively confine water in the 
Magothy aquifer; and the high degree of confinement helps 
to prevent the downward movement of salty ground water 
into the Magothy aquifer. Wells that tap the Magothy aquifer 
on the barrier ban yield fresh water end commonly Dow at 
land surface. 

Recharge to the Uoyd aquifer results from downward 
movement of water from the Magothy aquifer and from the 
upper glacial aquifer through the Raritan clay. The main 
recharge area of the Lloyd aquifer seems to be in the 
Ronkonkom.a area. Head Jo~s across a thickness of 150 to 
180 feet of Raritan clay in the county generaUy ranged from 
6 to 42 feet in 1968 (Soren, 197 la, p. 17). 

GROUND-WATER LEVELS 

THE WA.TU. TABLE 
The weter table on Long Island was first mapped in 1903 

(Veatch end olhen, 1906, pl. 12), Al that lime ill highest 
point in Suffolk County was 100 feet above sea level, near 
Melville On the main ground-water divide near the Nassau 
County border, and was 70 feet above sea level at another 
high point on the divide in the Lake Ronkonkome-Selden 
area. Subsequent maps show that water-table altitudes have 
continued to be highest in these two areas but had declined 
to 80 and 65 feet respectively in both 1943 and 1951 
(Jacob, 1945, pl. I; and Luscz.ynskl and Johnson, 1951, 
pls. 1-2); l"CCO\'ered to 90 and 70 feet by 1958 (Lubke, 
1964, pl. 5); and had reached new lows of 70 and 65 feet by 
1968 (Soren, 1971a, p. 20). This latest significant decline 
probably resulted mainly from a regional drought from 1962 
lo 1966 (Cohen, Franke, and McClymonds, 1969, p. I). 

The water-table map shows the nltitude of the _water table 
in early 197). At that time, in the Melrille area it was about 
5 feet higher than in 1968, and in the Lake Ronkonkoma­
Selden area it was about S feet lower. The water table still 
has not recovered from the apparent effects of the 1962-66 
drought in areas of significant pumping, partly because of 

\..ounnes was JeSS man I mg/1 llCSS man u . .l mg/I NUrNJ. 
Numerous -.ens in KinJS County (G.E. Kimmel, written 

common-. August 1971), Queem County (Soren, 1971b, 
p. A30-A31), Nassau County (Perlmutter and Koch, 1972), J/'-;:,
and Suffolk County (Harr, 1971) yield water containing TJ...:,. 
more than 0.2 ms/I NO3~N. Moreover, at least SO wells ooa.__..__ 
Long Island yield water containins mDre' than 10 mg/I 
NO3-N. . 

The amount of water having mDre' than 0.2 mg/I NO.,-N, 
its nte of inaease, and the depth at whlch it ii found seem 
to increase westward on long Island a a whole, as well as in 
Suffolk County. 1beae ml:tlons probably largely Rflect the 
westward in~ in population density, the westward 
increa,e in the qe or the communities, and the associated 
d~ of contamination of the ground water related to man's 
activities. 

In Suffolk County, the two m~or sources of nitrate nitn> 
gen in the ground water are (1) disposal of waste water into 
the oound and (2) agricultural activities, especia1ly those 
involrins the use of fertilizers. A planned countywide sani­
tary-sewer system is intended to reduce sewage as a source of 
nitrate nitrogen in the ground water or Suffolk County. 

GROUND-WATER PUMPAGE 
. Pum.P28C from Suffolk County"s aquifers imnased from 

about 40mgd in 1950 to about 155 mgd in 1970, to supply a 
population that has been increasing rapklly since the end or 
World War n. The sreatest increases in population and 
ground-water pumpa,e have been in the western part of the 
county. Before about 1960,wells tapping the upper glacial 
aquifer supplied nearly all the water used in Suffolk County. 
Since then,pumpage from the Magothy aquifer has increased, 
and in 1970,the wells tapping the Magothy aquifer supplied 
about one-third the water used. (See map showing areal distri­
bution of major pumpage by aquifer 1970.) 

(CIANGES OF GROUND WATER IN STORAGE 
An area of about 140 square miles in west-central Suffolk 

County is underlain by about 4.S trillion gallons of fresh 
water (Soren, 1971a, p. 20). By extrapolation, the total fresh 
ground water beneath all the county is probably 4 to S times 
this volume. 

Withdrawals of ground water haYe caused the water table 
in some parts of the county lo decline as much as 25 feet 
from earliest known levels in 1903 (map showing net change 
in the pogfion of the water table) and hBYe probably caused 
a small regional but generally undetected landward advana: 
of salty ground water. The decline of the water table 
re0ects a loss of 60 to 80 billion gallons of fresh water frolTI 
the ground-water reservoir between 1903 and 1971. Howevt;:r, 
this loss of ground water from storage is Jess than I percent 
of the total ground water in storage in Suffolk County. 
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ABIITIIACI' 

The Brookhnven Natonal l...,,.,ratory I• In eentnl l!affolll Coant,, Loni 
lolnnd, New York, The are• •tndled •nrronnd• and ID<!lad"" tho Laboratory ant! 
Is referred to herein RI the Upton nntn. It extendt1 11croM tlle lwl11nd In • band 
allont 18 mn.. wide from the Atlnntlc Ocenn io l,onK l•lnnd Bound betwriii 
longitude• 72°4~• nnd 78'00', Ito cllmete lo charecterlzed h1 mild wtnten and 
r€1lntlvrly cool 1mmmen. Preclpltntlon aVeragea about 45 lnche11 • 7nr fftlllJ 
1ll•lrlbnted throughout the year. The ooll and the tmml!dlotelJ' undorlyln1 oedl• 
mentA nrt genernlly Aancly end hlghly permenhlP. Wnter pe,nrtratet1 lh•m readlly 
end eiteept In period• or lntenee precipitation there I• very little di~ Offr• 
lnnd runoff to etreamB. 

Permenble Pleistocene depo•lts, 100-200 feet thick, conotltnto the uppormoet 
nqulrer, It receive• recherge from precipitation (the only oource of f...h water 
on the lslnnd) end dlochnrgeo mnlnl:r Into otream•, the ocean, and lbe 11111nd 
and to R Mme leeAer extent Into lower oquU'Pffl, The lower aqolten, N1"eral 
hundr•d feet In total thlcknees, trnnomlt water under nrt..lan pretllllre from 
the high eentrnl port or the l•lnnd townrd Ito edK... where It lo dl..harpd Into 
•trenm• or Into bodleo or ••It wnter. 8tream0ow I• oupported lbrou1b011t lbe 
Jeer ,-ery Jargely by ground-wnter dlRChnrge. 

Within thl• brood pnttern the detnll• or the movement ond bebnTlor'of -h• 
ore determined by the geology, the topo11repby, and tho oenoonal and loe■l 
dlotrlbullon or preclpltstlon, Teots at the Laborntor:r olte lndlcall!d tbat under 
favorable conditions water mey niove from the land 1mrf11ca to the water table 
et a rnte or nbout 80 reet per day. Under less favorable condition• It ma:r mo.., 
1 root n dey or I•••· 

The topogrnphy or the wnter tll,ble eonrorm• only pneroll:r to that of lbe 
lnnd eurfnce. Oround-wnter c11vlde8 betw('en the "mnll 111tream11 In the ana 
dlller elgulnenntly rrom topogrophl• divide• nod explain apparent dlfferenc,ea 
In the rotes or dloehnrge per oquare mile. At the l,nborato17 olte moat of lbe 
gronnd-wnter movement la ooothward townrd _the Atlenll,: Ocean, but part of~ 
It le enEttwnrd to Peconlc Boy. Ground-water movement In II part of tbe Labo-_~ 
rntory nrea lo either to t11e 0011th or to the •••I, 1lependln11 upon tb• otap of' 
the wnler tnble, and I• controlle«I by the pr..enee or relatlvel,- lmpermnJJI• -.'.\ 
bed11 nenr the 11urface. 
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r. t.o 10 fret. nhovo ml'!ln hiirh t.i,lo. T,onir Jslnncl wns nlso visitrcl hy t,,rn 
lmrricnnrs in l!Jr.4. lTnrnnfinrd irrmmd wnte.r in low-lyinir nrens nenr 
the shore issnltrd hy sen wnt"r hlown inlnnd clnrinir hurricnnes. 

Tho mnximnm dept.I, of freezinir in the soil zone is tr. inclws; the 
nverniro is nmr.h less. Tircnnse the soil is not frozen dnrinir most. of the i 

1 
winfor sr.nson, rechnriro to f.ho wntrr t nhle is possihlo clnrin[( the winter, 1," 

1t11cl hrcnu,;e rrn.pot.rn.nspirntion is low, most, of tho irro11111l-wnter re-
chnrl(O clors, in fort., tnke plncr clnrinir the col,ler months, from Drrem­
ber t.o Mny. 

PRECIPITATION 
' . 

Prooipitnt.ion, tho only source of frrsh wnter for tho strenms 11ncl 
ground wntr.r in t.110 Upton nre11, is usrcl hero ns t.he stnrt,inl( point of 
the hyclroloir'c cyrle. Tho nvernire prrr.ipitntion rnnires from nhout. 42 
i11ches in t.J1e western pnrt, to nhont. 40 inr.hrs in tho enstorn pnrt of 
Lonir Jslnn,1. In nn n,•erniro ,·rnr, nhont, 120 clnys hn,•e O.ol inch or 
more of prrripitntion. T,onir Ialnnrl is snppliecl wit.h moisture from tho 
Gnlf of Mrxiro nml from tlm ,\tlnntir. Orrnn through tho net ion of 
wil_uls of c,,·clonir. storms. Tho grnrrnl rnrrrnt of Urn provnilinir we.st­
rrlws plnys only n smnll pnrt. in prmlnr.inir prncipitntion in Lonir 
Islnn,~. Nnturnl mrintions in precipilntion nre lnrgcly clue to physio: 
J(rn.pluc nncl storm-pnttern f1tctor,a. 

The Upton nren of Loni( Tslnncl hn,i lit.I.le relief nnd Urns mont.hly, 
nncl r.•prrinlly yrnrl,v, prrcipitntion clors not clifTer much from one 
lornlity lo nnothrr wit.hin Uie nren. Snrh clifTr.ronrrs ns clo orr.nr nrr. clue 
htr1trly to lor.nl summer stonns or to difTerencrs in tho lO<'n.1 1lr.tnils 
of the rnin l(Ol(e or its exposnrr. llnt, t.honirh irroirrnphie vn.rint.inns 
nre not. lnrirr, n rnrofnl shuly of rmnmnlnth·r. re<:orcls shows some 
vn.ri1tt.ion in !'ninfnll wilhin tlm llpton nn-a. 

RF.CORD!' ,\V,Ul,ATil,F, 

Precipit.ntion rerorcls for eight. stntions wit.hin n rn-milo rnclins of 
f.110 rrnt<'r of tho Jlrookhn.von Nntinnnl J,nhorntm·y nm nsrrl in this 
ro1~rt. Thrro nf thrso stnlinns nro on tho Lnhorntor.~ 1t<·n11111ls; no t.wo 
stnt,ons nro more lhnn 20 milrs npnrt. (fig.!), The l<'n1-oth nf rr<"nl'll nt, 
1-lm encl of 1nr,a rnnr.rs from r, r11111plrtr. yrnr,a (nt, hrn irngrs within 
t.110 Lnhol'nlory nrrn) to nenl'ly tm rmnplete yrnrs nt. i,1•tn11lirt (tnhlrs 
I nncl 2): Tho rnrlirst. rrrorcls nre for !Rfl-1-82 nt. the ,·illn1-"' of llrook­
hn,·rn.1 he rrcorcl nt. Srtnnkrt. lll'I!'"" in IRRr.. 

Tl_,o rninfnll_ r;co~cls nnrl tho Ynlnrs for nyernire, mini111n111, nncl 
1~n~111~11m pror.1p1tnt.ion proved snlisfnrtory for corrrlntinA' prrcipil1t­
t;on '.'"'.th s_nrfnr.e-wnter stnir:s nml flows nnd with gromul-wnter lovols. 
I ~ec1p1tnt.1on dntn. for periods of less thRn n month nrn ,lisrnssed 
hrirfl,1·, lll'rnnso 1-ho,v hn.,·o sonm hrnrinA' on tho prohlr111s or p:rnnn,1-
wntrr rontnminnt.ion (do Lnp:nnn, 1000), 

NATIONAi, LADOIIATOllY VICINITi vv 
llYPIIOl,001', nnoOKIIAVF.N 

pu T " 0 

EXPLANATION 

♦ 1164-n 
l'ndpt.Uo,t.tatlon 

r,,,f#' j_,,,.IH,...,,..,_,,, 

Fmun,i t,-1.oentlon or wh1~y nrea and precipitation 11t ■tlon1. 

Tho precipit.ntion dntu for the 1864-71 peri?d, listed for t~e village 
of Jlrookluwen, wore nct.unlly collecto1l at llfor1ches Rbo~t. r, nnles to the 
onst.. From 1871 to 1882 t.110 dntn. •.-ere collected 11t the v11lnge of ~rook­
llllven, nhont 7 milr.s south of the pre.~ent L11bornt;ory ni:en. Tlns. rec­
ord stnrleil under tho sponRol'!lhip of the Sm1thsom11n Institute 
(l.l\blcs I nml 2) before tho estnhlishmcnt of f.110 U.S. ·weather Durenu, 
sho,v thnl, tho 11verngo nnnunl precipitation from 18tl4 to, 1882 wan 
40.20 inchr.R. This procipit.nt.ion record indndes t.1,e mn~1mu~ 11nd 
minimum yo11rly rninfolls for tho Upton nren, n h!gh of y1.a8 mchos 
in 18011 (n yenr of II hurricnno) nncl n low of 27.65 mches m 1881. The 
2-:venr n,·erngo for 1808-011 wns 05.51 inches; the 3-ye11r I\Verage for 
1Rll7-tl!l wnR 02.05 inches; n111l Uie r.-ye11r 11vernge from lBOr,-69 w1111 
511.01. Thcso nre nil records n111l 11ro considerably in excess of any 

recent, dntn. • h 
The.so dntn, especi11l1y those for IBOr,-on, n.re accepted wit 90me 

reserrntion hecnuso U,oy nro much ~renter thnn those reconled_ R~ ot~1er 
st.ntionR nlong U,e northen..~torn senbonr,1. For example, prec1p1tRtlon 
in Urn r.ity o( New York, nbont, r.7 miles to f.11e west, averaged 48.45 
inches 111,;·inA' t.hiR period, or nbout 11.10 inches le.'lB thn.n that nt ~rook­
hn,·rn. Tho pre!lent-dny 11vemge nt Now York City is only 2-4 mches 
less thnn t.lrnl, for the l\rookllllven nren. Furthermore, the ~vem~ pro­
cipitnt.inn rrportod fm· tROu-O!l 11t l\rnolth11ven w11s o.ar. mch l11gher 
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The avernge nnmml infilt.rntion pins overlnnd runotT for Um 12 
yearn wns 22:r.!) inchc.q, Thia \'nhm mny ,nlso be com1mte<I from the 
1werni,, menn monthly temperntnrea nnd nvernge precipitnt.ion for 
ench of Urn cnlendnr months, from which one mny cnlcnlnte n1·crn,,-, 
monthly e,·npot,rnnspirnt.ion. From these 12 monthly nverni,,s, nn 
nvernge yenrly rnte of infilt.rntion pins ornrlnnd runotT or 22.or. inehes 
may ho rnlcnlnte<l; it. is o.r.:i inch less thnn Um nverng,, nrmnnl rnlne 
fonnd by rompnt.ing hy irnlivi,lnnl 1110111,hs (tnhlo r.), n <lilT<•ren<'t' or 
less thnn 5 percent,. 

AUMMARY 01' COMPtrrF.d RF.CRARO! 

During Um 12 wntor yen.I'!! from Oet.oher 11l41 to Soptemher 1!)53, 
the precipit.nt.ion R\'Crnltl'.d 43.64 inclms, ovnpot.rn1rnpirnf.ion nvrrnged 
21-22 inches, nnd Ure residtml (most.ly rechnri,ru lo gro111Hl wnler) 
nvernged nhout, 22 inches. During U1is pt'rio<l, tho residnnl vnrie,1 np­
precinhly from month to mont.h nncl from yrnr to yenr. 11, wns m·er '1 
inches on !l ditTrrent, months nm! wns 1,ero for n.hont. 2-!l mont.hs in nn 
l\\'ernge yrnr. The nnnnnl rnto of inmt.rntion (pins ovrrlnn<l rnni,tT) 
wns ns much ns :Jl.!m inches in rnr.1-r.2, 2n.:i:i inches in ln4i-4R, 2r..n:i 
inches in tnr.2-r.:i, nnd ns littfo ns 11.70 inehes in 1!146-4'1. 

Over n. 50- to 100-yen.r period, precipitnt.ion in the Upton nl'en vnr­
ies from n. minimnm of perhnps less t.Jrnn ao inches per yenr ton. nmxi­
mum or perhn.ps more t.hnn (lO inelws per yenr. The n.verngo nmmnl 
evnpol.rnnspirntion, o,•er n. similnr period, will rn.n~ from n mi11i11111m 
of 15 inehes per yenr where t.lm soil is very snndy ton. mnxlmmn of ~O 
inches Jll'I' yrnr, nnd perhnps more, in swnmpy nrea.q, Replenishment, t.o 
11round wnte.r in t.110 Upton nren mny, ther"l'Jore, be ns low 11s 10 inches 
in som~ nrrn~ in dry yrnr!; nml ns mnrh RR :tr, inchm; in ofhrr nt·rnR in 
'"et. yenrR. l,r)('nlly, rrr.lrnr1-,.rt': fn ~1·0111ul wntf'r mny cwr.11 ,·111·.,· from 
prnct.icnlly nothing in some swnrnpy loenlil ies, when precipit 111 inn is ,. 
extrrnwl)· lnw, lo M mnrh ns 4r, inr.hes in snndy locnlitirs, when 
preripitntion is oxt.remoly high. 

GROUND WATER IN UPPER PLEISTOCENE DEPOSITS 

occtrnnr.Nr,r. 

The 200 fer!. of npper Pleistocene deposits in the Upton nrrn ,·nnsist_q 
of snn<l nm! l?l'R'"el, some silt. nml cln,r lnyers, ntul nlso some I.ill in the 
two morn inn I nrens. "'nler first enters t.l1rn11gh the soil mnr. Tlw znne 
of nerntion, nhont a0-60 feet, in nwl'nl!" clrpth, serves both ns n siznhle 
muler~ronnd re~(.lr\'oir nnd nlso n~ tlm ro1Hl11it for wnter 1110,·inJ! <lnwn­
wnrcl to the 7,0IIP or sntnrnl.ion. J,oenll,· \\'ilhin Ure zone or nerntion 11\'0 

hoclirs of prrrhrcl nnd srmip11rc-Jor,J ,~·nfc•r, hrlcl np hy ln,re1·s or rc,ln­
tiwly impermenhle mnterinl, one cneh in tho nort.J,ern, norlhwrsfrrn, 
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and ei,shJrn sections of the Ln.born.tory trn.ct,, and one east of the Lnb­
orn.tory I.met, beyond tho peconic River. A few smnll n.reoo of this kind 
occur in tho extreme wost-central section of the Upton aren. The major 
nrelts underln.in by reln.tivoly impermeable lnyors above the zone of 
snturntion n.ro shown on plates 1-4. 

Tho zone of snturntion in the upper Pleistocene deposits avemges 
Rbout 140-lr.O £cot, in t.hickness. This 1.one Rorvl1!l both ns an immense 
storngo reservoir nm! itlso ns tho principnl conduit for w11ter moving 
from points of reohnrge to points of disclmrge. 

TIIF. WATF.R TAHU: 

MAPS or THE WATER TABLE 

The wnler ti,ble in the Upton nren is defined by the position of the 
stntio wnter love! in wells ending in llhe zone of sntumtion in the.upper 
Pleistocene n.nd Recent deposits. Pintea 1 and 2 show the position of the 
w-n.ter tnhlo on August, 20-31, 1051, nllCI ,July 28-30, 19r,2, The water­
level cont,rnrs nre bnsod on readings in nbout 120 welln, 50 of them 
inside 1'110 Lnhorntory anm, nncl nlso on the altitudes of the wnter Bllr­
fnco in sh'enms, ditches, ponds, Rnd ln.kes at n.hout 311 nclditional point.q. 
Only " fow of t·ho wells nre plol.ted on ·Jrlntes 1 nnd 2. Plates 3 and 4 
show the position of the water table on October 1-31 1952, Bnd 
April 2r., rnr.a, nnd nlso the locntions of all the observntion wells 
wit1hin the Ln.horntory area. 

NETWORK OP' OBBERVATION WELUI 

A t,nlilo giving complete infonnnt.ion on the loo11tion, owner, uoo, 
deptO,, method of construction, size of casing, screen setting, 11ltitude 
of mensuring point, and height nbove J.and surface for nil wells used 
in this stucly is on file with the U.S. Goological Survey and State and 
J,nhornt,,ry n11t.h,,~ities. Tho well numbers, assigned by the New York 

• Stnte Wnter Power and Control Commission in chronological order, 
hnvo no pnrticuln.r geogrn.phirol significnnoo. The letter S preceding 
tho number signifies Suffolk County. The oode numbers of the points 
used in <lelem,ining s11rfnce-wahlr stnges were nssigned by !Jhe Survey 
stn.ff nt Tlrnokhnven Nn.tionn.l Lnborntory. Letters C and P prec:eding 
tho number nm for measuring points on or near the Cannane and 
Poronic Hh·ers, respectively. Somo points on the larger lakes or ponds 
n.re identified only hy their name.q, The t.ables on file also give infonna­
tion on t1he lorntion of nil measuring points other than wells, and also 
!,heir descriptions, nltitudes, n.nd the altitude of the accompanying 
bench mn rim. 

Third-order nccurncy (or better) wRS maintnined in tt,e leveling 
used to ,Jc..termine Urn nll.it.mlr.s of tho mensuring points nt wells, 
of tho snrfnce-wnter ohscrvntion station~, nm\ of hendh marks; th11t is, 
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t.he error ofclosure of the level circuit., in foe!, clid not. exooed the length 
of circuit., in miles, ,livicle.cl by 0.5. Fol' short runs I.ho 1tl1ownhlo e.rror of 
closure, in feel, did not. exceed the numliel' of set.ups rlivide<I l,y 0.008, 
All le,·ols nre referred to tho 1920 menn sen-lm·el dnt,nm or t.1,o ll.8. 
Const nncl Goo<let.ic Sur,·ey. Observed wnh•r lcnls 0111 ncrurnle within 
nl, lens!. 0.1 foot. 

111!:I,ATION or WATP:R TAHU:: TO RTIAJ.I.OW, PARTT,T CONFININn l,ATP.RA 

In some arons (see pis. 1-4) of low perrnenhilify, lmds of silt. or clny 
occur in tho zone of nernlion. In t.he~o pl'ens, where shnllow wnfet· iR 
perched or scmipr.rche.cl, t.he wnter t.nhle is dcl1ned by wnler lc,·e.ls in 
wells screened below t.his mnterinl. The mnxin111rn depth of this re­
tarding zone below l1tncl surfnco is nhout, ~O feet.; only nt. well RDJ2~ 
enst of the Lnbornlory wns the bolt.om of tho less permenhle rnnlerinl 
found to be del'per, nt. nbout. r.o feet below lnnd surfnce'. Tho wnter 
surfnre, mnpped in plntes 1-4 will be referrecl lo ns I.he wnler tnble, 
even though tho wnter is confined to some deJ?ree pnrt. or the time in 
locnlilic.q where less permenble mntel'inl oecms nt shnllow depths. 

In the Peconic Ri\'er vnlley enst. or the Lnhorntory, from nhout. 
l\fanorl'illo to Rh·crlnncl, nn intrrsubs!nJ?e. (do T..nl(tllln, JOH~, p. ~2) 
occ11rs nt nbout middepth in tho glncinl sntHls. In this lornlity tho 
wnter-tnblo mnp is bnsed on levels in wells ending nho,·o this r.lny. 

IHONIFIOANT FEATURF,8 OF Tnr. WATV.R TAHU: 

The shape of the water table reflects I.ho local.ion of nrens of re­
charge, nrens of disch!trge, nnd of t.hc ground-wnter divi<les. (Seo 
pis. 1-4; fig. 34A.) The wnter table in tho Upton nre1t SIIJ?J?CSts the 
cross section of a bullet., flRl,tened Rt t.ho t,ip 1tnd pointinJ? enstwnrd; 
the sout.h side ie somcwlmt irregulnr. The depressions nrul t.ronghs in 
the cont.our pattern nre ground-wRtor clischnrJ?o nrens, 

In the Upton oren, the mnin gronncl-wnter divides lies nbout. 3-r. 
miles so11th of Long Jslnnd Sound nnd roughly p1tmllel to it. Enst of 
the enstern boundnry of the J...nborutory trnct a second ground-wntcr 
dil'ide nppenrs, which defines tho southern bo11ndnry or the nren con­
t.ribut.ing gro11nd wnter to tho Peconir.. The north hrnnch of tho divide 
extends beyoncl tho Upton nrca into the North Fork of SnfTolk 
County, nnd the souU1 brnnch extends into the South Fork. There 
nre not. enough water-level dnt1t l.o de.fine the south brnnch nccurntely. 

North of the divide, ground wnler moves northwnrd lo Long hlnncl 
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Peconic Bny. Details of the movement. v1try with t.110 stnge and slope 
of tho w1t!er table. 

The highest pnrt of I.he wnter tnble in I.he Upton nrea is the west­
cent.rnl section where it. is nbo11t, r,r, feel, nbove sea level; the lowest is 
Rlong the Ahoreline, where it sl.nnds 1tl, 1tbo11t, merm Rea level. A few 
mill\q ,rnqt, of the Upton area (fig. 34A), the water table ie about 60 
feet nbovo son level (LusczynAki nnd Johnson, lOril), Tho elope of 
Urn wot.er tnble rnngM from more thnn 10 feet, per mile t.o less than 2 
feet per mile; in the L!tl10mt.ory tmct, the slope avernges about 5 feet 
per mile. 

DP.:PTR TO WATER TAHU: 

The depth to tho water table in the Upton aren mngee from less 
thnn 0.1 foot, 1tlong tho shorelines to more tlmn 200 feet under the 
higher hills on !.he nort.h ehore nnd averngcs about ll0-60 feet. Nort.h 
of the J?rOlmcl-water divide, nnd Rlong t.lte sout.h br11nch of the di­
vide, I.he 1tvernge depth t.o the waler t.nble is rLbout,80 feet; between 
the divides 1tnd to the south it is nbout, 40 feet.. Figure 8 gives five 
nort.h-sonth profiles (pis. 1, 2) showing the wnter-tnble altitudes 118 

of .July 28-30, rnr,2, when the wntor t.nhle WI\S l!lightly below the IIV­

erngo Ainge for 1041-53. As the sections show, from the north ehoro 
the lnncl ~urfnce rises nbn1ptly nbout 150 feet. or more to R line of 
hills, pnrt of the Jfarbor Hill mornino. Hero tho depths to w11ter are 
from 75 to 1r,o feet nnd locnlly even 200 feet.. ,Just south of the Labo­
rntory 1tren, t.11e w1tler tnhle is Riso relRtively deop beneath another line 
of e.nst-west hills known ns the Ronkonkomn moraine. Profiles show• 
ing the npproximRt.o altitudes of the_ )Rnd surface rLnd the WIL~r tnble 
ore shown in fignro 8. In I.he low land bet.ween the two morames the 
WR!er t.nble is nt. somowhnt shallower depths, and because thie wide 
VRlley slopes gently enstwnrd, in the eastern part of the Lnborntory 
RroR nncl in t.he llfnnorville nrea tho WRfor !1tble is even elmllower, 
wit.hin 5-IO feet of I.lie lnnd surface. Tho Pcconic River originat.es in 
this vnlley nnd nows enstwnrd bet.ween the two moraines. The hend­
wnters of !.Ire Cnrmnns River also lie in this intermornine belt .. South 
of the Ronlwnko1111t mornino, Ute lnnd slopes gent.ly toward the south, 
nnd I.ho cfopt.h to wnter decrenscs sonthwnrd, so t.hl\t the lnnd eurfnce 
rLnd tho wnter t.nbleconverge .. 

Fignre O shows tho dept.h from the lRnd surface to the wnt.er tnble 
in (,he J,nhornlory trnct. The depths vRry from less thRn 10 feet along 
st.renms in the enstern nnd nort.lrcm pnrfe of I.he LRborntory, to more °' Sound. South of t.he divide, the ground wnter moves southwnrcl lo t.hnn 80 feet in n belt extending from the center of the Lnborntory 

Grent South Bny and Moriches Bny, either directly or by wny of trnct., nenr tho renctor, to t.lrn hospitnl in I.ho southwest. comer, Th,e ~ 
streoms. In gencml, tho ground wnter from tho nren be.hveen t.he t.wo nvornJ?e clept h to Urn wnter tnble is nbout 4r, feet. Land-eurfnce nlt1- --..J 
branches of tho divide moves out enst.wnrd to t.ho l'econic Rivur nncl t11des for this dept.11-to-wntor mnp were !Rken from the 10-foot con-
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0,0 -- I 0 Suoii v1tlnrs n1,ponr rcMOnahle for 1.ho gl11d11I outwnsh ennd in the 
!!!" I J Upt.on nrcn. Ilot,h t.ho port16it,y nnd Um drgroo of liquid entumtion·-
z I _,,. 

Or11I II vervl !~!.!!~ z or tho glncinl annd in the Upton nrcn vnry betiwoon wicle limits under Q 0.2 - 0.8 0 
~ >--- -- -- '¾,<----·- ·- - --- - . ·- nnturnl hydrologio conditions. Locnlly, under certain artificial condi­__,, ~ 
~ --- < 
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EFFECTIVE GRAIN SIZE 10111), IN MILLIMETERS (LOGARITHMIC SCAI.El 

Flfltl'RP: UI.-Rrlnflon nr •fTrl"t:h·" Rr11ln &Ir.I' fn nw•rnRr llrR'rNi r,f llquh1 110 t 11 rntlpn In Jlnr,11 
~[ uncn,n11nlhlnfrtl fnrmnllnn11 (frnm nri.t nl111rtl·nt1nn11 nrtrr Tf'nnRhl, HMO), IUnsronnJ 

""" rr11N'•flnt 11rohnhlr rn,1R'" or 11rn,:111rnl ,·nrln11nn11 , 

!" lhnl, _ 0 f n. ~nllll romposcd cntii-rly of 11:rnins of tho ctTcct.ivo Rizo. 
fho 11111form1fy rorffirirnf, nlso ,1<,finr1l h,v llnzrn, is tho mlio of 
fl.,/!!,., m· tho r~fin o_f lhnt. 11:rnin Rizo d,osrn so thnt. 00 prrcr.nt: of 
th~ ,"""'Jlle ".J w~1J!hl. 1s '.'' I\ smnllr.r J!l'nin si1.e., t.o the etTccth·e sir.e. 
R I~m etTl-,.t i,·o s11.e of nme snrnplrs from the upper 1:15 feet of well 
,6!,,G (tnble_6) ne:11· Urn center or I-he Lnl-,mtory nroo l\\'N"nged 0.134 
''.1111; t-he m11fm1111ty cor.flicienf. w11s 4.7. RnrnplM from 1.ht't'(l wells 
86456, S6!5R, nnd 84660, se.l('("hsl hy visnn 1inspert inn ns t.ypirnl glncial 
outwn=h sn~l(l, wen'I soml"whn.t, cont~r grnint>d, hnYing elTet:tivc sizes 
of 0.2a, 0.1,, n1u\ ll.30 nnn nml nnifm,11itv eneOicients or 20 24 \I R 1"" ·. " • . , , • 'nn,i . l~lt C, 1 ., ~how_~ u_rnt, fm· n ~1.llHl l111\·i11g 1111 ,,m,(•th·e Ai?.(' of 0.20 111111, 

I. lO pen rnlnJ!~ nf hqmd snt uml 11111 rnni:1•s s,•nsotin lly from 0,28 lo 0.38. 

TAnu: 0.-Rffrrtfoc 11izr and un,'formit11 r:or.J1icir11t of ,aniplr.8 of ,mnti, ttill, and 
______ day from writ lr;nt,lifl 

nrrth, In frrt ht-low F.ffrcllvn 111lr.l', U11Uormlly Nlf'fficlrnt,
lnml ~mrnrr, mlllln,"trr M wrcrut 1111,n to 10 

JlrrN'llt ,l,r 

0-10 0, 23 2. 3
10-20 . 35 15. 4 
20-30 . 10 2. 0 
30-40 . 18 2, U 
40-50 . OHS 4,;J

83 . 0!16 4. II 
104 . l!; 3. 0 
118 . 085 5. 3 
134 • IO 2, 0 
169 ' 14 2, :1 
168 , 20 2. (I 
177 , 0112 2. (I
21B . l:t a. 2 

tions, Um percent sn!turntion has nppronched 100. 
Vootch (Ventch and others, 1006) mndo mnny laboratory determi­

nation• of !,ho porosit.y of t.110 upper Pleist.ocenc of Long Island, and 
t.lio n,pproxinrnle nvomgo of t,heoo, 0.3-1, is trnr.d here, Spooifto yield 
o.nd spccinc rcfcnl,ion wore clot.ermined from field 'lesl.8; no attempt -WIii! 

made to determine thllS<l mlues in t,he Jn,bomtory from enmples. The 
spoc,iftc yield of t,he oubwn.sh snnd in the l.Al'borntory o.nia was deter­
mined, from 11 7-clny pumping test, to be 0.24. The specific yield, found 
by filling nnd clmining the pore spnce in II lysimeter built by de 
Lngunn in I95:1, was 0.26. This lysim<Jter, instnllecl in tho 90uthcnstem 
plltt of I-ho J,nhorntory lll'OO whom tho nvernge dnpt.h to the water 
tnhlo i• ta fr.el, from llltUl anrfnce, i• n vort.iCRI mr.tal cylinder 12 foot 
deep nml n frrt, in cli,unr.tor nnd open nt. !,he top. It w1111 tie!, nbout 1 
fC11t ·helow lnn1l Rt1rfnrA1 so th11t, t.1111 hot.tom wBB Ofeet in the zone of 
Ral,nmf,ion. In excnvttl,ing 1111d hnckntling, cnre w11s taken to keep the 
mntorinl in n,pproximnt.oly it11 originttl !<C(Jttr.neAI nnd to compact it 118 

nearly ns posRihle to its originnl degroo of compBCtion. However, the 
value of 0.24 from the pumping test is preferred beoause a muoli larger 
volume of sediments wn.s involved. 

A porosit.y of 0.33 and II speoific yield of 0.24 gives a epeci6c re­
lent.ion of 0.~3-0.24, or 0.00. On the nssumpt.ion th11t 0.28, the low 
vnluo in t.ho rnnge of li<111id satumtion in figum 16, is approximately 
Um ft-net.ion of t.ho voicl space filled by specific re~tion, then specific 
retont.ion iR computed to bo 0.28 X 0.33, or 0.002, whioh ie in good 
ngrrmnent,, 

Tho now-lino pntl"nt (fill:- 10) in the vicinity of the well pumped 
during nn n1111ifor loot. in J>ocmnbe1· 11)50 in the Laboratory 111'811 sug• 
!(t".lt• t.lmt t.ho vertical pe,~nonhilit.y of the outwnsh snnd in the zone of 
snt.nrnt.ion i• nhout II fourt:lt th11t of the horioontal pennenbility, or 
nhout, ~r,o 11:p<l per f1']tmre foot.. Results of 1111 infiltration test, dieculll!lld 
in Um following Rr.r.tion, imricnte t.h11t, the vorticnl permenbility may 
bo nR low ns 'Tri gpd per sq1111re foot, or about one-eighteenth of the 
horizont"'l pNinenbility . 

RATE or MOVEMZNT 11'1' THE LABORATORY ABU 

If tho snnd is S11turated with water, if the verticnl permen.bility ie 
n~o izp<l 11~r "'llllLm foot., nml if t,ho pom!lity ie ono-t.hird, then wnter 
will 1110,•o ,lownwnnl in I.ho r.ono of nornt.ion nt. n ratoof 140 foot II d111, 
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DIRECTION AND RATE or MOVF.MF.NT OF GROUND WATF.R UNDER NATURAL CONDITION! 

Plates 1 nm! 2 show water-t.nble cont.ours for August, 29-31, rnr,1, 
when t.l1e water tnblo was nbout n. hnlf n. foot below nvernge, nml for 
July 28-30, 1052, when the water table was 12 foot n.bove Rvernge. 
The direction of grouml-wnter flow mRy be tnken ns normnl to these 
contours becnuso the formnt.ion is almost, isot.ropic, The rnte of flow 
mn.y be npproximn.tely <let.ermine,! hy either of t,wo ind~pendent 
mot.hods, one of which is bn,qed on considornt.ion or f.110 q1rnntit,ies of 
wnter involved, nnd the other on the relnt.ion between t.rnnsmissibility 
n.nd the ground-wn.ter grndient. · 

The tmnsmissibilit.y of the upper Pleistocene nquifer is very close 
to200,000 gpd nt unit grndieut. The wnter-tnble grndie.nt is about 6. feet 
to the mile, so t.lmt in the Lnborntory nreR ench 1-foot widl,h of the 
aquifer is carrying nbout, 200 gpd, or 26.7 cubic feet per dny, which 
ropresm1ts n. grouml-wl\t.er velocity of nbout. 0.u3u foot, Jier ,fay, or 
nbout one-thircl the velocity derive,! from considemtion of t,ho volume 
of recharge. Thus, in the belt lrntw!'en f.110 Lnbomtory nnd t.he wnter­
t.ahle dh·ide, I\ lnrge proport.ion of t.lrn ground-wnter rcchn.rgc, perhn.ps 
two-thirds of the tot.nl, nppnrent.ly moves into the deeper Cr~t.nceous 
nquifers, nm! only the smnller pnrt. movl\q lnternlly through the upper 
Pleistocene nquifer. 

A more detailed study of the direction Rnd rn.te of mo,•ement of the 
grouml wnter in t.110 upper l'leistoceno mny be bnsed on t.he mn.p 
shown in figure 29. Tho solid flow lines in this figure llre ·hnsed on 
the wnter-tnble mn.p !or August 29-al, 1051, Rml I.he dnshecl now 
lines on the mRp for July 28-30, 1052. In general, these lines follow 
much the snrne pnttern, but, the slight chnnges in tl10 contours of lines 
C-D nml C'-D' produced R mn.rked dilTerence in the ultimn.te destina­
tion of t.110 willer. 

Tho llverngo llnmml reclrnrge t.o the wnter tRblo is nhout 22 inches. 
A strip of lnnd 1 foot wido extending from the wllt.er-t.llblo divido for 
R distance of 1 milo in tho direct.ion of ground-willer flow would con­
tribute nnmmlly n volumo of Rhout !J,700 cubic feet. Tho wnter would 
now from tho lower end of tho st.rip t.hrough the sntumted pn.rt of 
t-ho nquifer, nbout 150 feet, thick, which hns R porosit.y of Rhout 0.33. 
Tho rnte of movement is the snmo ns if 9,700 cubic feet, of Willer n 
ye1Lr flowed through nn opening 50 feel, high n.ncl 1 foot wide, or n.bout 
105 feet per yenr or 0.u3u foot, per dny. According to U1is met.hod or 
RU<Llysis, the rnte of movement nt nny point is directly proport,ional to 
the now-line distllnco from t.110 wnter-t1Lble divide; Urns, under the 
center of the Lnhorntory trnct., 2.5 miles from the divide, t.l1e rate 
or movement, of Urn ground wntl'r would ho nhout 1.0 foot, per <lny. 
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	1. EX!COTIVE SUMMARY 
	1. EX!COTIVE SUMMARY 

	The Quiogue landfill (New York I.D. No. 152061, EPA No. NY 0980762462) is an inactive landfill located along South Country Road in the Town of Southampton, in Suffolk County (Figures 1-1 and 1-2, and Photos 1-1 through 1-8) . The landfill is owned by the Town of Southampton. The Town operated the 12-acre site as a municipal landfill from 1968 until 1978. During the 10 years of operation, cesspool wastes and household trash were deposited at t his site. The site has no liner. A 4-ft thick cap of loam was app
	Jet fuel spills totaling 90,000 gal have occurred at a tank farm on Suffolk County Airport property, 500 ft north of the landfill. Extensive ground-water 
	investigations directed at the Suffolk County Airport and immediate vicinity, 
	including the Quiogue landfill, have documented contamination from jet fuel spills at the airport but have not established that hazardous materials are migrating from the Quiogue landfill. 
	EA has researched all pertinent agency files, interviewed the site owner's representative, conducted a site inspection, and has found no documented hazardous waste or contamination at this site. Therefore, it is not appropriate to provide a Bazard Ranking Score (or documentation) for this si te. In order to prepare a final HRS score for this site, analytical data regarding 
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	the quality of the ground water and ■ ediment will be necessary, thus requiring performance of a Phase II investigation. The proposed Phase II study would 
	include geopby ■ ical ■ urveys, the installation of five test boring1/ob1ervation well,, and the collection and analysis of ground-water samplea. The estiaated 
	total cost to complete a Phase II investigation of the Quiogue Landfill site is $84,550. 
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	Figure 1-2. Site sketch. Ouiogue Landfill, 22 January 1986, (Not to scale) 
	Figure 1-2. Site sketch. Ouiogue Landfill, 22 January 1986, (Not to scale) 
	Mr. Anthony ·c·and~lla March 20, 1987 
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	New York State Depa ni ro mental Conservation 
	New York State Depa ni ro mental Conservation 
	TO: A. Candella FROM: C. ....,1"'1 I I ')~ oc S'.)L A~SUBJECT: (:~_mments on Quogue Landfill Phase.,fD,Reptmtr-Site No. 152061 
	1 

	DATE: 
	DATE: 
	January 15, 1987 
	1. The "monitoring wells" labeled on Figure 1-2 may be methane vents (see photolog descriptions). A positive determination shoul d be made as to whether or not methane was a problem


	-tr(\ 
	-tr(\ 
	-tr(\ 
	l 

	at this site as it may effect drilling . 
	2. Page 4-3. -The presence or absence of the Gardners Clayis not addressed in this report. This clay unit has played
	, 

	C: a role as an aquitard at other south shore landfil sites
	ft) 

	"<::.:./ 
	y and may have simil ar importance here . 
	3. Page 6-1 Section 6.3.l -It is unfortunate that much useful information about the existing monitoring wells in the 
	. )-,
	4 

	..k area has been lost due to l ack of documentation, however, ,,,.. many of these wells may still be in existence. Survivingwells in the area surrounding the site should be inventoried and surveyed to a common bench mark, water levels may then be taken to draw up a site specific water table map . ... 
	\l. 
	,: 
	,) 
	~ (_~ 
	.,/7 

	4. Page 6-3 Section 6. 3.4 -Through the use of existing data 
	potential monitoring well sites should be identified and plotted on a diagram.
	,/ 
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	5. Page 6-3 Section 6. 3.4 -EA has not identified the J foundation upon which their recommendation to limit 
	L:' 

	the investigation to five wells is based . This makes L' the 5 well limit appear arbitrary.
	[ J!, A 

	~f 
	6 . Page 6-3 Section 6. 3.4 -Geophysical logging of the bore holes such as gama logging will provide information that can be combined with data from the seive analysis and 
	1/ 
	-\ 

	boring logs to increase our knowledge of the litho stratigraphy of the site. 
	7. 
	7. 
	7. 
	Page 6-4 -A st aging area should be constructed for the storage of "down hole" equipment after cleaning. A poly­sheet is not considered a sufficient staging area. 

	8. 
	8. 
	Page 6-4 -The explanation of the protocol for testing soil samples with ohotoinoization meters is insufficient. 
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	A. Candella January 15, 1987 
	9. 
	9. 
	9. 
	Page 6-4 -More information should be provided on seive analysis of split spoon samples. How r.iany sar.iples will be analyzed, and from what wells will they be taken? 

	10. 
	10. 
	Page 6-4 -In the description of well construction, itis stated that a 10 foot screen will be used. Consideration should be given to installing 20 foot screens, 15 feet into the water table. Wells constructed in this manner will allow for fluetuation in the water table and be able to intercept any floating second phase. 

	11. 
	11. 
	Page 6-4 -The work plan should specify that the auger should be sized to permit a tremie pipe to be inserted along side the casing. B.H.S.C. guidance requires that the gravel pack, bentonite seal, and grout be placed with a tremie, this should be written into the work plan. 

	12. 
	12. 
	Page 6-4 -Aquifer parameters should be determined regardless of the yeild of the well. 

	13. 
	13. 
	Page 6-5 e and f -NYSDEC does not suspend disposal regulations for its own projects, materials must be disposed of properly. 


	~ 14. Page 6-5 -It is the contractors responsibility to Cfi/T.. obtain permits and permissions for all activities ~~ ~ associated with the investigation. NYSDEC is under no 
	(7 ,, f11Jobligation to assist in these matters and the \d-'~1~/,V Departments intersection should not be assumed orO ViJ requested lightly. 
	1

	15. Page 6-5 Section 6.3.5 -In addition to the analysis / Y ~ proposed it may be advantageous to analyze for --;',,,u..__#_,,~,~-";f--".~
	bicarbonate, sulfate and ammonia to confirm the down-,/cJ n /4-4--t:~ <-/ 
	gradient samples are indeed from areas enriched with --.,,._ I 
	landfill leachate. c:?crl~-J 
	16. Page 6-6 -There is a possibility that leachate from ~GL.~; this site is flowing as pulsations of high ?ens~t~ fluids ~r:::·/
	as has been postulated for other landfills rn similar . · , if settings (Kimmel &Braids 1980). In light of this _~/~n-fl I),_ situ.ation a second round of sampling after a period of -) 1./f'-"'(-'] ~/
	,____.,-I 
	high recharge may provide some very interesting data. fl_,;,-
	-

	17. General -Because of its proximity to the site and the ;,,;?/ _{e refuse protruding from its surface, the mounded area to f--:. f:...-t->/4-· , ✓ ,4 the west of the site should be considered as part of , /, ~ .::7 
	the investigation. •·, / fl)"---'../4',-,c,c-· ' 
	CM:jf 
	cc: R. Becherer 
	J-z;; 12L/!~1
	J-z;; 12L/!~1
	M. Sosnow 
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	(47•1~-ll (lO/e3) NEW YORK STATE DEPARi>~Ni Of ENVIROtl"'-ENTAL cor;sERVATION DIVISION Of SOLID ANO HAZARDOUS WASTE INACTIVE HAZARDOUS WASTE DISPOSAL SITE REPORT 
	r 

	PRIORITY CODE: SITE CODE: _1;.;;.s_20;;.;6;.;:;l ______ 
	NAME OF SITE: -~Q,:;,u;:;.:io::.i:s~u:_;e...;La=n~d~f ,:;;il~l=---------------REGION: _r ____ SiREIT ADDRESS: Sout h Countr y Road 
	~CITY: ~s~o~u~t~ha~m~p~t~o~n________ COU~'TY: ~S~u~f~fo~l~k,;___________ 
	NAME OF :;,;'Wl'l:;.:;;_~o.:.f...:;.;:~ ;.;.;;;;.;.P.;.ton __________
	CURRENT OWNER OF SIT£: _:,TO Sou.:.;tham ;;;;.:;:,... _ 
	ADDRESS OF CURRENT OWNER OF SITE: Hampton Road, Southampton, New York 11 968 
	TYPE OF SITE: OPEN DUMP tj STRUCTURE tj LAGOON t:j LANOFILL tx:j TREATMENT PONO t:j 
	ESTIMATED SIZE: _...;1_2__ ACRES 
	SITE DESCRIPTION: 
	SITE DESCRIPTION: 
	The site is an inactive muni cipal landfill. It is approximately 12 acres in 
	size. It received household waste and cesspool sludge fr om 1968 through 1978. 
	After 1978 the site was capped with a reported 4 ft of sandy loam. The site 
	has no liner. Allegations have been made that pesticide and PCB waste have 
	been buried at the site, however these allegations are unsubstantiated. 
	HAZARDOUS WASTE DISPOSED: CONFIRMED t:j SUSPECTED D TYPE AND QUANTITY OF HAZARDOUS WASTES DISPOSED: 

	TYPE QUANTITY {P9~~:•~~~~) 
	TYPE QUANTITY {P9~~:•~~~~) 
	None documented 
	None doc11rnented 
	PAGE 
	r 
	TIME ,cRIOD SIT[ WAS USED FOR MZARDOUS WASTE DISPOSAL: 
	-----------· 19_ 19_
	to---------· 
	to---------· 
	OWNER(S) OIJ{ING PERIOD CE USE: Town of Soutnampton 
	SITE OPERATOR DURING PERIOD OF USE: ..T....o .... wn......,o;;;..f..;;;s~ou_t;.;,,;,h ;;;am.e..;.to;.;,n;.._________ 
	ADDRESS OF SITE OPERATOR: Jackson Avenue Hampton Bays New York 11968 AMAl. YTICAL DATA AVAILABLE: AIR tj SURFACE WATER tj CROlMOWATER tx::J SOIL tj SEDittEHT t::j NC,:E tj 
	CO~'TRAVENTJcr; OF STAAOAROS: CROUNDWATER t:j ~IflKJNG WATER t:j SlRFAC£ WATER l:j AIR l:j 
	SOIL TYPE: _.;;.sa=n_.<l....,a_n_d__.g_r...,ay"""e..,1_________________ 
	LEGAL ACTION: 
	LEGAL ACTION: 
	LEGAL ACTION: 
	TYPE: 
	_______ 
	STATE tj 
	FEDERAL tj 

	STATUS: 
	STATUS: 
	IN PROGRESS t::j 
	COMPLEiED 
	tj 

	RHiEDIAL ACTIOf:: 
	RHiEDIAL ACTIOf:: 
	PROPOSED t:j IN PROGRESS t::j 
	UNDER DES I GN tj COf'iPl ETED t:::J 

	NATLRE OF 
	NATLRE OF 
	ACTION : 


	ASSESSMENT OF ENVIRONMENTAL PROBLEMS: 
	None documented 
	ASSESSMENT OF HEALTH PROBLEMS: 
	None documented 
	PERSON($) C~PLETING nus FORM: FOR NEW JOP.K STATE DEPARTMENT OF NEW Y0r.K STAT£ DEPARTMENT OF HEALTH 
	ENV RONMENTAL COtiSERVATION NAME EA Science and Technology NAME TITLE___________ TITLE ___________ 
	NAttE
	NAME----------
	NAME----------
	-

	TITLE.___________ TITLE ___________ 
	DATE: ___________
	DATE: 8 Apr il 1986 
	PAGE 
	Figure
	Figure
	' 
	PHOTO LOG 
	PHOTO LOG 
	PHOTO LOG 
	-QUIOGUE LANDFILL 

	Photo 
	Photo 
	PeAcrintion 

	1-1 
	1-1 
	An area in the southeast corner of the site which was fenced in. The photo was taken facing southwest. Empty drums and three gal­vanized steel pipes protruding from the ground were found in this enclosure. 

	1-2 
	1-2 
	A close-up view of the pipes found in the enclosed area. They appear to lead to an underground tank. The odor of diesel fuel evident. 
	was 

	1-3 
	1-3 
	A view from the southwest corner of the site looking north. The site is bordered by a sand mining operation to the west, and by the LIRR to the north. The site is capped with sandy loam, and has been graded flat. 

	1-4 
	1-4 
	A 2-in. PVC well casing at the southwest corner well casing was found to be 10 ft deep and dry. 
	of the site. 
	The 

	1-5 
	1-5 
	A view of the entire site from the southwest corner The fuel tank farm north of the LIRR is visible. 
	facing north. 

	1-6 
	1-6 
	A well located along the southern border of the site. of petroleum was evident. 
	A strong odor 

	1-7 
	1-7 
	A view of the southern border of the site from the southwest corner where an auto scrap yard is located. 

	1-8 
	1-8 
	The only secured well on the site. It had a 4-in. PVC casing and a locked metal cap. It was located along the southern border of the site. 


	2. PURPOSE 
	The Quiogue Landfill site was listed on the New York State Registry of Inactive Hazardous Waste Sites because of allegations that drums of DDT and electrical components containing PCBs may have been buried there. 
	The goal of the Phase I investigation of this site was to: (1) obtain 
	available records on the site history from state, federal, county, and local 
	agencies; (2) obtain information on site topography, geology, local surface water and ground-water use, previous contamination assessments, and local 
	demographics; (3) interview site owners, operators, and other groups or 
	individuals knowledgeable of site operations; (4) conduct a site inspection to 
	observe current conditions; and (5) prepare a Phase I report. The Phase I report includes an assessment of the available information and a recommended work plan for Phase II studies. 
	2-1 
	3. SCOPE OF WORK 
	The Phase I investigation of the Quiogue Landfill site involved s site inspection by EA Science and Technology, as well as record searches and interviews. The following agencies or individuals were contacted: 
	Contact 
	Hr. Thomas Lovalle Town of Southhampton Highway Department 20 Jackson Avenue Hampton Bays, New York 11946 (516) 728-3600 
	Ms. Laine Vignona Environmental Protection Bureau New York State Department of Law #2 World Trade Center Room 4527 New York, New York 10047 (212) 488-3805 
	Hr. Dan Raviv Dan Raviv Associates, Inc. 5 Central Avenue West Orange, New Jersey 07052 
	Hr. Anthony Candela, P.E. New York State Department of 
	Environmental Conservation Division of Solid Waste SONY Campus -Buliding 40 Stonybrook, New York 11790 (516) 751-7900 
	Ms. Elaine Bennett Concerned Citizens Group 120 Nor th Road Hampton Bays, New York 11946 (516) 283-7673 
	Information Received 
	Information Received 
	Site interview 
	Selected files/interview 
	Hydrogeological information 
	Site file 
	Waste characateristics 
	3-1 
	Contact 
	Mr. James Pim. P.E, Suffolk County Department of Health Services Hazardous Materials Management 15 Horseblock Road Farmingville. New York 11738 (516) 451-4634 
	Mr, Steve Carey/Mr, Dennis Moran Suffolk County Department of Health Services Bureau of Water Resources 225 Rabro Drive East Hauppauge, New York 11788 ( 516) 348-2893 
	Mr. Dan Fricke Suffolk County Cooperative 
	Extension Association 264 Griffing Avenue Riverhead, New York 11901 (516) 727-7850 
	Mr, William Schickler/Mr, Robert Bowen Suffolk County Water Authority Sunrise Highway and Pond Road Oakdale, New York 11769 ( 516) 589-5200 
	Mr, Doug Pica New York State Department of 
	Environmental Conservation Division of Water SONY Campus -Building 40 Stony Brook, New York 11794 (516) 751-7900 
	Mr, Allan S. Connell District Conservationist U,S, Department of Agriculture Soil Conservation Survey 127 East Main Street Riverhead, New York 11091 
	Mr, Ken Jones Chief Fire Marshal Town of Southampton 116 Hampton Road Southampton, New York 11968 (516)" 283-6020 
	Information Received 
	Interview and site file 
	Ground-water use; public water supplies and ground­water monitoring information 
	Ground-water and surface water use for irrigation 
	Public water supply and 
	distribution 
	Ground-water use for irrigation 
	Ground-water use for irrigation 
	Information regarding the threat of fire and/or explosion at the site 
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	Contact 
	Mr. Kevin Walter, P.E. New York State Department of 
	Environmental Conservation Division of Hazardous Waste Enforcement 50 Wolf Road Albany, New York 12233-0001 (518) 457-5637 
	Mr. John Iannotti, P.E. New York State Department of 
	Environmental Conservation Bureau of Remedial Action 50 Wolf Rciad Albany, New York 12233-0001 ( 518) 457-5637 
	Mr. Earl Barcomb, P.E. New York State Department of 
	Environmental Conservation Landfill Operations Vatrano Road Albany, New York 12205 ( 518) 457-2051 
	Mr. Bon Tramontano/Mr. Charlie Hudson Bureau of Toxic Substance Assessment New York State Department of Health Tower Building 84 Bolland Avenue Albany, New York 12237 (518) 473-8427 
	Mr. James Covey, P.E. New York State Department of Health Nelson A. Rockefeller Empire State Plaza Corning Tower Building Albany, New York 12237 (518) 473:-4637 
	Mr. Rocky Paggione, Atty./ Mr. Louis A. Evans, Atty. New York State Department of 
	Environmental Conservation Division of Environmental Enforcement 202 Mamaroneck Avenue White Plains, New York 10601-5381 ( 914) 761-6660 
	Information Received No file/information 
	No file/information 
	Site file 
	Site file 
	Community Water Supply Atlas 
	No file/information 
	3-3 
	Cont:1st Infomation Received 
	Mr. Marsden Chen. P.E. New York State Department of 
	Environmental Conservation Bureau of Site Control 50 llolf Road Albany, New York 12233-0001 (518) 457-0639 
	Mr. John II. Ozard Senior llildlife Biologist New York State Department of 
	Environmental Conservation Wildlife Resources Center Significant Habitat Unit Delmar, New York 12054 (518) 439-7486 
	Mr. Perry Katz 
	u.s. Environmental Protection Agency Region II Room 757 26 Federal Plaza New York, New York 10278 (212) 264-4595 
	Mr. Martin Trent Senior Sanitarian Suffolk County Department 
	of Health Services Bureau of Drinking Water 225 Rabro Drive Hauppage, New York 11788 ( 576) 348-2895 
	Site file 
	Significant habitats 
	General/regional information 
	Information regarding ground-water investigations 
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	4. SITE ASSESSMENT -QUIOGUE LANDFILL 
	4.1 SITE HISTORY 
	The Quiogue Landfill is an inactive municipal landfill located along South County Road in the Town of Southampton in Suffolk County, New York. The Town of Southampton owns the 12-acre site, which they operated as a landfill from 1968 until 1978. The site originated as a sand mine pit and has no liner. The site was capped with 4 ft of loam when it was closed. There are no records or documentation of the type or amount of wastes that were received at the landfill, although household garbage and septage wastes
	\that industrial.wastes, waste oils and chemicals, pesticide wastes, and/or old transformers were buried at the site (Appendixes 1,1-2 through 1,1-4), however, \hese rumors and allegations are unsubstantiated, 
	jet fuel and oil storage tank farm, part of the Suffolk County Airport, is \ ated approximately 500 ft north (evidently upgradient) of the landfill ...l \,gure 1-1, and EA Site Inspection). The tank farm was the site of an 
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	L!!) 000-gal JP-4 fuel spill in 1966, and a 10,000-gal spill of JP-4 (jet fuel) 974 (Appendix 1.1-5). As a result of those fuel spills, the ground water e area was contaminated (Appendix 1,1-1, 1.1-2, and 1.1-5). The New York Department of Transportation (NYSDOT), Suffolk County Department of h Services (SCDHS), Suffolk County Water Authority (SCWA), and New York 
	ard have installed numerous monitoring wells (generally to the first encountered) at varying times and have performed sampling and analysis 
	Q 
	Q 
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	4. SITE ASSESSMENT -QDIOGDE LANDFILL 
	4.1 SITE HISTORY 
	The Quiogue Landfill is an inactive municipal landfill located along South County Road in the Town of Southampton in Suffolk County, New York. The Town of Southampton owns the 12-acre site, which they operated as a landfill from 1968 until 1978. The site originated as a sand mine pit and has no liner. The site was capped with 4 ft of loam when it was closed. There are no records or documentation of the type or amount of wastes that were received at the landfill, although household garbage and septage wastes
	there (Appendixes 1.1-1 and 1.1-2). There are rumors and allegations that 
	industrial wastes, waste oils and chemicals, pesticide wastes, and/or old 
	transformers were buried at the site (Appendixes 1.1-2 through 1.1-4), however, 
	these rumors and allegations are unsubstantiated. 
	A jet fuel and oil storage tank farm, part of the Suffolk County Airport, is 
	located approximately 500 ft north (evidently upgradient) of the landfill 
	(Figure 1-1, and EA Site Inspection). The tank farm was the site of an 80,000-gal JP-4 fuel spill in 1966, and a 10,000-gal spill of JP-4 (jet fuel) 
	in 1974 (Appendix 1.1-5). As a result of those fuel spills, the ground water 
	in the area was contaminated (Appendix 1.1-1, 1.1-2, and 1.1-5). The New York 
	State Department of Transportation (NYSDOT), Suffolk County Department of Health Services (SCDHS), Suffolk County Water Authority (SCWA), and New York 
	Air Guard have installed numerous monitoring wells (generally to the first water encountered) at varying times and have performed sampling and analysis 
	4-1 
	generally for JP-4 jet fuel and its constituents to evaluate the area south 
	(downgradient) of the Suffolk County Airport tank storage area. The im,est­
	igations do not establish that hazardous materials are migrating from the 
	landfill. 
	SCDHS conducted another investigation of private residential wells located immediately south and downgradient of the landfill in 1982. Tapwater from more than 30 homes in the vicinity was analyzed for water quality parameters including conductivity, pH, metals and volatile organics. SCDHS's position regarding the analytical data obtained is that it did not specifically implicate the Quiogue Landfill (Appendix 1.1-6). In addition, SCDRS reports that their well field on nearby Meeting House Road (0.3 mi south
	4.2 SITE TOPOGRAPHY 
	The Quiogue Landfill is located centrally on Long Island in Suffolk County at 
	an elevation of approximately 40 ft above mean sea level (Appendix 1.2-1). 
	Regional slope is 1-2 percent to the south, east, and west. Site slope is 
	generally less than 1 percent toward the center from all sides. The site is bordered on the north by the Long Island Railroad and the Suffolk County 
	Airport. Beyond the railroad is a large tank farm on Suffolk County Airport 
	property where jet fuels and oils are stored. To the east is a densely wooded area, to the south is an automobile junkyard, and to the west is an active sand and gravel mining operation. The Quiogue Wildlife Refuge is located approxi­mately 1 mi east of the site. Nearest surface water is the Aspatuck Creek, 
	located 0.3 mi west of the aite. The nearest residence is 0.l mi west of the site along Peter's Lane. The nearest commercial establishment is the junkyard which borders the site to the aouth. The nearest private well is 0.2 mi sautheast of the site on South Country Road (Appendix 1.2-1). 
	4.3 SITE HYDROGEOLOGY 
	The site is directly underlain by Pleistocene Age glacial deposits. This deposit is then in turn underlain by Cretaceous Age Magothy Formation, the Clay Member and Lloyd Sand Member of the Raritan Formation, and finally by Precambrian Age gneiss and schist bedrock (Appendixes 1.3-1 and 1.3-2). The ground surface elevation at the site averages approximately 20 ft above MSL. The Pleistocene deposits are estimated to be 100 ft in thickness (Appendix 1.1-5) and largely comprised of sand and gravel. Based upon A
	Water pumped from aquifers underlying Suffolk County is the sole source of water for public supply, agriculture, and industry (Appendix 1.3-3). The glacial and Magothy aquifers act as a single hydrologic unit (Appendix 1.3-3). Apparently, only the glacial aquifer portion has been developed for water 
	supply within 3 mi of the site, however, both the glacial and Magothy aquifers 
	are designated as the aquifer of concern. 
	Recharge to the upper glacial aquifer is derived entirely from precipitation. The average annual precipitation in the area is 45 in. of which approximately 22 in. is estimated to infiltrate to the water table (Appendix 1.3-4). The remainder of the precipitation is returned to the atmosphere by evaporation and 
	,~ 
	transpiration. except for a 11mall amount of runoff to stream. Recharge to the 
	Magothy aquifer is derived entirely from the downward movement of water from 
	the overlying glacial aquifer. 
	Site specific permeability data are not available. However. infiltration tests performed in the upper Pleistocene glacial deposits in the vicinity of the Brookhaven National Laboratory (Warren et al. 1968) indicate that water may move from the land surface to the water table at rates of up to 30 ft/day (Appendix 1.3-4). Warren et al. (1968) also reports an average porosity value of 0.33 and vertical permeabilities ranging from 75-350 gpd/ft2 for the saturated portion of the upper Pleistocene glacial deposit
	Based upon Figures 3 and 5 of Appendix 1.1-5 and the March 1985 ground-water 
	table contour map (SCDBS). the depth to ground water is estimated to be 
	approximately 30-35 ft below ground surface, and the regional ground-water 
	natural (unaffected by pmnping) flow direction appears to be toward the 
	southeast. Within 3 mi of the site, the aquifer of concern has been reportedly developed by two Suffolk County Water Authority well field.s and nmnerous 
	private wells. Appendix 1.3-5 provides a list of the municipal wells located within 3 mi of the site. The developed area within 3 mi of the site is served by the Suffolk County Water Authority and numerous private wells. 
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	4.4 SITE CORTAMIRATION 
	4.4 SITE CORTAMIRATION 
	Waste Types and Quantities 
	No records exist of the types or amounts of material deposited at the Quiogue Landfill. The site accepted municipal trash and cesspool waste from 1968 through 1978 (Appendix 1.1-1). Allegations have been made that drums con­taining DDT and transformers containing PCBs were buried at the site, however, these allegations are unsubstantiated (Appendixes 1,1-2, 1.1-3, and 1.1-4), Tbe ground water in the vicinity is known to be contaminated with jet fuel from spills at the Suffolk County Airport tank farm (Appen
	Ground Water 
	i 
	Although 
	Although 
	Although 
	numerous monitoring wells have been installed into the first water 

	encountered in the 
	encountered in the 
	area 
	south of 
	the Suffolk County Airport fuel 
	tank 
	storage 

	area 
	area 
	(including the Quiogue Landfill area), generally the methods 
	of well in­

	stallation and 
	stallation and 
	sampling 
	are 
	undocumented 
	(Appendix 1.1-5). 
	Also, 
	these studies 

	were 
	were 
	designed 
	to 
	investigate ground-water contamination by JP-4 jet fuel 
	and 

	its constituents from 
	its constituents from 
	the airport tank 
	storage area, 
	not potential contaminants 
	~ 

	from 
	from 
	the Quiogue Landfill. 
	However, 
	there is 
	a 
	RYSDOT monitoring well (No. 17) 
	~~~\J' 

	located at the upgradient edge of 
	located at the upgradient edge of 
	the landfill site and 
	one 
	(No. 19) 
	located at 
	~ 

	the downgradient edge of 
	the downgradient edge of 
	the site. 
	Both of 
	these wells were 
	sampled during 
	':,},1 


	March 1982. Chlorobenzene was the only quantified volatile organic compound 
	~ 
	detected in the sample from downgradient well No. 19 (16 ppb). Although chlorobenzene was not detected in the sample from upgradient well No. 17 (<10 ppb), the detected downgradient concentration of 16 ppb is less than three 
	times the upgradient detection limit of 10 ppb and thus is not considered by 
	HRS to be a significant increase above ambient conditions and cannot be used to 
	confirm a release to ground water from the Quiogue Landfill. 
	Surface Hater 
	No data available. 
	No data available. 
	Ail: During EA's site inspection on 22 January 1986, total volatiles were measured using a photoionization detector (BNU). No readings above background were recorded except a head-space reading of 2 ppm above background above an unsecured monitoring well located along the south-central site boundary, No other air quality data are available (Chapter 3). 
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	QDlOGDE LANDFILL TOWN OF SOUTHAMPTON, SUFFOLK COUNTY 
	The Quiogue landfill is an inactive landfill located along South Country Road in the Town of Southampton, in Suffolk County. The landfill is owned by the Town of Southampton. The Town operated the 12-acre site as a municipal landfill from 1968 until 1978. During the 10 years of operation, cesspool wastes and household trash were deposited at this site. The landfill is unlined. A 4-ft thick cap of loam was applied after the site was closed. No records were kept of the quantities of waste. Allegations have be
	Jet fuel spills totaling 90,000 gal have occurred at a tank farm on Suffolk 
	County Airport property, 500 ft north of the landfill. Extensive ground-water 
	investigations directed at the Suffolk County Airport and immediate vicinity, 
	including the Quiogue landfill, have documented contamination from jet fuel 
	spills at the airport but have not established that hazardous materials are migrating from the Quiogue landfill. 
	EA has researched all pertinent agency files, interviewed the site owner's representative, conducted a site inspection, and has found no documented hazardous waste or contamination at this site. 
	j 
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	Site Coordinates: 
	Latitude: 40° 47' 47" Longitude: 72° 37' 52" 
	QUIOGUE LANDFILL 
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	EASTPORT & QUOGUE QUADS. 
	Scale 1:24,000 
	Quiogue Landfill
	Facility name:_.....::,__..:.:::=..::_:=====---------------------
	Localion: Town of Southampton, Suffolk County II
	EPARegion: __________________________ 
	Parson(s)inc:hargeo!lhelacillly: Highway Department, Town pf Soutbaroptoi, 20 Jackson Avenue Hampton Bays, New York 11946 Name 01 Reviewer: EA Science and Techno) ogy Date: _7_A_,p~r_1.~·lc_cl~9~8~6~General description of lhe facility: (For exampLa: landfill, surface impoundrnent. piJe. container: types of hazardous substances: location of the faciUty; contamination route of major concern; typeS of infonnation needed tor rating: agency actton. etc.) The site is an inactive municipa] landfill It is approxima
	-

	1968 through 1978. After 1978 the site was capped with 4 ft of 
	sandy loam. The site has no liner. Allegations have been made that pesticide and PCB wastes have been buried at the site, bowe,rer the allegations are unsubstantiated. EA has researched all pertinent agencv files, interviewed the site owner'? representative, conducted. 
	Scores: 5M C 
	5i=E = 
	Soc= 
	Soc= 
	FIGURE 1 HRS COVER SHEET 
	FIGURE 1 HRS COVER SHEET 
	a site inspection, and has found no documented hazardous waste or 
	contamination at this site. Therefore, it is not appropriate to provide a Hazard Ranking Score (or documentation) for this site. In order to prepare a final HRS score for this site, analytical data regarding the quality 
	of the ground water and sediment will be necessary, thus requiring performance of a Phase II investigation. 
	DOCUIIUT&nO!i lll!CORDS FOR BAZAD UBIS SYSTEII 
	INSTRQCTIONS: The purpose of these records is to provide a convenient way to prepare an auditable record of the data and documentation used to apply the Hazard Ranking System to a given facility. As briefly as possible, summarize the information you used to assign the score for each factor (e.g., ,''Waste quantity 4,230 drums plus 800 cubic yards of sludges"). The source of
	c 
	information should be provided for each entry and should be a bibliographic­type reference that will make the document used for a given data point easier to find. Include the location of the document and consider appending a copy of the relevant page(s) for ease in review. 
	FACILITY NAME, Ouiogue Landfill 
	LOCATION: Town of Southampton, Suffolk County 
	DATE SCORED: .s.8'-t!Aai!oJi.rA.i.i..1~l!a..;9ZJ8l.161..-________________________ 
	PERSON SCORING: EA Science and TechnoJogy 
	PRIMARY SOORCES(S) OF INFORMATION (e.g., EPA region, state, FIT, etc.) 
	Suffolk County Department of Health Services TDWn of Southampton Highway Department 
	FACTORS NOT SCORED OOE TO INSUFFICIENT INFORMATION: 
	COMMENTS OR QUALIFICATIONS: 
	EA has researched all pertinent agency files, interviewed the site owner's representative, conducted a site inspection, and has found no documented hazardous waste or contamination at this site. Therefore, it is not appropriate to provide a Hazard Ranking Score (or documentation) for this 
	site. 
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	AQancy Washll"lgton. DC 20460 
	Quiogue Landfill 
	.&EPA Potential Hazardous Waste Site 



	Preliminary Assessment 
	Preliminary Assessment 
	. ,,. .. 
	. . . :-..-: . ..... 
	LIDENTIFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	01 STATEI02 SITE NUMBER
	PRELIMINARY ASSESSMENT 
	NY D980762462
	&EPA 
	&EPA 
	PART 1• SITE INFORMATION AND ASSESSMENT 
	II. SITE NAME AND LOCATION 
	01 SITENAMEtL._,_air,,n,on.r,10,~-cl-J 
	Ouio~•e Landfill 
	03CtTY 
	Ouio°"'~e 09 COORDlNATES LONGIT\JDE 
	LATITUDE 

	.4!1£ 1i.9..!. 1cL!'..... ::J..x!._ 3.1.!.. -52. .!!._ 
	I 

	1001RECTIONSTOSITEr~"°"'--pubtlcll.rJ 
	1001RECTIONSTOSITEr~"°"'--pubtlcll.rJ 

	Montauk Highway to South Country Road. scrap yard. 
	Ill. RESPONSIBLE PARTIES 
	01 OWNERr,~ 
	Town of Southampton 
	03ClTY 
	Southampton 
	07 OPERATOR ~.t1oo-..aa:1t.,_1,omoW1terJ J..0Wll OJ. .:,QU._uampLOil 
	Department of Highways 
	O9CITY 
	Hampton Bays 
	13 TYPE OF OWNERSHIP,~-J 0 A.. PRIVATE □ 8. FEDERAL.: 
	□ F.OTHER, 
	,_.,, 
	140WNERIOPERATORNOTIFlCATIONONFlLE~•-Cldr1 
	, ,
	0 A. RCRA3001 DATE RECEJVED: 0 
	WOHTl-1 DAY YEAR 
	IV. CHARACTERIZATION OF POTENTIAL HAZARD 
	(A~i,q,,_..J 
	-
	02 STREET, ROUTE NO., ORSPECIACLOCATION lDENTIFIER 
	" rnnn•---n--~ 04STATE 05ZtPCODE OS COUNTY 06COHG
	1°7COua,
	CODE 11 n~» 
	11,. """ 
	'"' 
	Left turn onto a dirt road east of a 
	02 STREET tai.-u.~.__,,_., 
	Hampton Road 
	04 STATE OS ZIP CODE 06 TELEPHONE NUMBER 
	NY 11968 5161728-3600 
	OB STREET t~n.~.,._r,atJ 
	20 Jackson Avenue 
	l0STATE 11 ZIPCOOE 12 TEL..EPHONE NUMBER 
	NY 11946 t516, 728-3600 DC.STATE OD.COUNTY XJ E. MUNICIPAL 
	□ G.UNKNOWN 
	,
	B. UNCONTROLLED WASTE SITE fCERCl.A IOl ~, DATE RECErvED: □ C.NONE
	' 
	MONTH DAY YEAR 
	01 ON SITE tNSPECTION JO YES OAlE ONO 
	01 ON SITE tNSPECTION JO YES OAlE ONO 
	01 ON SITE tNSPECTION JO YES OAlE ONO 
	1 i.22, 86 MOPflH DAY YEAFI 
	8Yfa-t;1rl/lr,,.1a.,:,1,J 0 A.EPA 0 B. EPA CONTRACTOR 0 E. LOCAL HEALTH OFFICIAL 0 F.OTHER: 
	0 C.STAlE 
	IX 0. OTHER CON"!RACTOR_, 

	TR
	CONTRACTOR NAMEIS)c 
	EA S~ieoce and 
	I~chnology 

	02SrTESTATUSt~-, 
	02SrTESTATUSt~-, 
	03 YEARS OF OPERATION 


	□ A.ACTIVE }tJ 8. INACTIVE 0 C.UNKNOWN ]968 I ]918 0 UNKNOWN 
	8EG1NN!NG YEAR ENDING YEAA 04 DESCRlPTION Of SUBSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED 
	Municipal refuse and septage. Alleged barrels of DDT and old transformers containing PCBs. Rumored that industrial wastes and waste oils from a nearby former Air Force base, were deposited in the landfill. 
	05 DESCRIPTION OF POTENTIAL HAZARD TO ENVlRONMENT ANO!OR POPULATION 
	Potential ground-water contamination. 
	V. PRIORITY ASSESSMENT 
	01 PRIOFUTYFORZNSPECTION{Chflck_.,,.a,.....,•dlKhO'.~r•htrZ•WNl•~__,hd.,·0.1crswc,,,o/Hu..-~,.,,a~ 
	0 A.HIGH 0 8.MEOIUM DC.LOW □ D.NONE 
	~fWOlll94ptf/fff/JllfJ ~onr,,,....,_.~, flfotl#flt9•aetu,~. ~-~~lomrJ 
	VI. INFORMATION AVAILABLE FROM 
	01 CONTACT 02 OF {Ap•ncr·o,9-,•r-J 03 TELEPHONE NUMBER 
	. " < ·" T.; EA Science and TechnolO'" 914 692-6706 
	. -
	1

	04 PERSON RESPONSISLE FOR ASSESSMENT 05 AGENCY 06 ORGANIZATION 07 TELEPHONE NUMBER 08 DATE 
	3 g6 86
	1

	MONTH DAY YEAR 
	Larry Wilson EA 
	19141692-6706 

	EPA FORM 2070·12 (7·81) 
	L IDENTIFICATION 
	POTENTIAL HAZARDOUS WASTE SITE 
	PRELIMINARY ASSESSMENT ·m·'"I'1i3~~,z62

	&EPA 
	&EPA 
	PART 2 •WASTE INFORMATION 
	.
	II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS 
	02WASTEOUANTITY ATSITE 03 WASTE CHARACTERISTICS 1C11.c•a111Yr~/ 
	01 PHYSICAL.STATES IC-.•_,_,,, 
	~... -,i,.,-p.-nf/ :::: A. T0XJC =E.SOLUBlE C 1.HIGHLYVOL.ATILE 
	,.,_..oJ ...... 

	ii-A.SOLID C E.SUJRRY 
	8. COR~SNE :l F.INFECTlOUS 0 J. EXPLOSIVE 
	=

	G B. POWDER. FINES C F_LJQUID TONS 
	C; C. RADIOACTIVE C G. FLAMMABlE D K. REACTIVE
	IJ(C.SLUOGE CG.GAS 
	C D. PERSlSTENT 0 H. IGNITABLE JE L INCOMPATISL.E
	CUBlCYARDS I1'ak.i0:wt1
	M. NOT APPLICABLE 
	-

	0 0.OTHEA NO.OF DRUMS 
	Ill. WASTE TYPE 
	CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNfT OF MEASuRE 03COMMENTS 
	SLU SLUDGE -I -•--.a.
	-
	"n 
	-
	-

	OLW OILY WASTE Alle«ed PCBs SOL SOLVENTS PSD PESTiaDES Unknown Alleged DDT 
	Unknown 

	OTHER ORGANIC CHEMICALS ICC lNORGANIC CHEMICALS ACO ACIDS BAS BASES 
	occ 

	MES HEAVY M::.IALS 
	IV. HAZARDOUS SUBSTANCES rs.. Appe,,a,• ,.,,_,,,.,ou_,,.u.cCAS N.mber11 06 MEASURE OF 
	01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE,'DISPOSAl. METHOD 05 CONCENTRATION CONCENTRATION 
	.. . 
	V. (S..~torCA.SNumbetl} 
	FEEDSTOCKS 

	CATEGORY 01 FEEDSTOCK NAME 02 CA$ NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 
	FOS Not: applicable FOS FOS FDS FOS FOS FOS FOS 
	VI. SOURCES OF INFORMATION ,ca.~c,.,•-=•1.•.g.. ■a1• ,..,. ,em,o1• ......,__ ,.PMJ. I 
	EA sit:e inspection, 22 January 1986. Thomas Lavalle, Town of Southampt:on Highway Depart:ment, personal communication, 22 January 1986. Suffolk Count:y Department of Healt:h Services files. 
	EPA.FORM207D·l2 (7-81) 
	-· ll'A,_ .l070-11
	OlbdEnapa.,.ns 

	.,,,,,,.,
	.:&••=a.••••=
	Waallli.glOio.DC20l80 
	,.,,., 

	Qui nene Landf1 J J 
	&EPA Potential Hazardous Waste Site 
	Site Inspection Report 
	.. 
	L IDENTIFICATION
	L IDENTIFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	01 STATE 02Sl'1E
	-


	SITE INSPECTION REPORT 
	SITE INSPECTION REPORT 
	' NY D980762462


	&EPA 
	&EPA 
	PART 1 • SITE LOCATION AND INSPECTION INFORMATION 
	PART 1 • SITE LOCATION AND INSPECTION INFORMATION 
	IL Sin NAME AND LOCATION 
	01SITENAMEr~--•---o1-., 02 SmEET, flOU'TE NO.• 0A ~LOCATION tDENTIFIER 
	Quiogue Landfill South Country Road 
	03QTY OOCOUNTY
	06 STATE I05 'ZJPCOOE 
	f07m• •108 CONG

	IXlCE DIST
	Southampton NY 11968 Suffolk 
	00 C00RCINATES 10TYPEOF .
	~-,
	□ A. PRIVATE □ B. FEDERAL-□ C. STATE □ D. COUNTY JI! E. MUNICIPAL
	40° '4~9 " 1120~2
	. ." □ F.OTHER □ G.UNKNOWN 
	m. INSPECTION INFORMATION 
	01 DATE OF iNSPECl10N 02SllcSTATUS 03 YEARS Of 0PERA110M 
	□ ACTI\IE 1268 1978 _UNKNOWN 
	1122, 86 
	I 

	□ INACTIVE
	IIONTH OAY 't'EN1 BEGINNING YEAR ENDING YEAR 04 AGENCY PERFOFIMNGNSPECTION ~-Ntc,p,r/ 
	□ A.EPA □ B. EPA CONTRACTOR □ C. MUNICll'AL □ D. MUNICFAL CONlRACTOR 
	,-....o111rm1
	EA Sc1.'rn/5~Jand
	□ ,,.,,,.o1.,,,, ,_,,,, 
	E. STATE !ii F. STATE CONTRACTOR 
	TecID-G.o~ 

	05 CHEF INSPECTOR oemu 07 ORGANIZATION 08 TB.EPHONE NO. 
	9141692-6706
	A. Lapins Geologist EA 
	09 OTHER INSPECTORS 10TITL£ 1 1 ORGANIZATION 12TELEPHONENO. 
	.L. Wilson Environmental Scientist EA 914)692-6706 
	( J 
	( J 
	I J 
	I ) 13 STE REPRESENTATIVES NTEMEWEO 16 TELEPHONE NO
	15ADDRE.SS 

	lf~way
	lf~way
	Mr. Thomas Lovalle 616)728-3600
	Sunervisor Town of Southamoton 20 Jackson Avenue I J Hampton Bays, NY 11946 I J 
	I J 
	( J 
	I J 
	17 ACCESSGAWEDBY 1aTIME OF INSPECTION 1Cl WEATHER CONDITIONS 
	,,_,_, 
	%l PERMISSION 1400 Clear, 15° C, no snow cover 
	□ WARRANT 
	IV. INFORMATION AVAILABLE FROM 
	01 CONTACT 02 OF l'.,IIOIIIC),'0 .......... 1 03 TELEPHONE NO. 
	R. Ligotino EA Science and Technology 914 692-6706 
	1

	Ool ~RESP0NSl&.E F0A SITE IN.SPECTION FORM D!iA/JE.HCY 06 OAGANIZATlON 07TEl.£PHONENO. OeOATE 
	04 08186
	1

	L. Wilson EA (914) 692-6706 
	MC)N'T),I UAV ~ 
	EPA FORM 2070-13 {7-81J 
	LIDENTIFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	01 Sl'ATE.102 SITE NLIMl!IER
	SITE INSPECTION REPORT 
	~,v n01u17i;?1,,:;?



	&EPA
	&EPA
	-

	PART 2 • WASTE INFORMATION 
	IL WASTE STATES, QUANTITIES, AND CHARACTERISTICS 
	01 PHYSCAl.STATES 1C11K:D-•-1AP1J1 02 WASTE 0UNmTY AT SITE 03 WASTE ~TICStCINd'•,__,,
	,..._..o1_.._............. 
	DA. toXJIC C E. SOI...UBLE C I. HIGHLY YOLATlLE
	IXA..SOUD ::LSI.URRY 
	.Je.~ OF.WEC110US OJ.EXPLOSM
	0 I!. POWDER, FINES ::: F.l,DJID TONS 
	0 C. RAEIOACTTVE 0 G. FL,WMABL.E 0 l'l.REACTNE
	OC.SWDGE CG. GAS 
	OC.SWDGE CG. GAS 
	unknol!rn OD.PERSISTENT OH.KHTABu: □ L WCOWPATIBLEBM. NOT APPUCAB1..E
	a-;vAROS 
	-


	0 D.01MER NO. rs 0RUIIS 
	DL WASTE TYPE Household garbage and cesspool wastes documented 
	CATEGORY s.esTANCE NAME Ol GROSS AMOUNT 02·uNrr OF MEASuRE 03COMMENTS SLU SLUDGE OlW OILYWA.STE 
	SOL SOLVENTS 
	PSO PESTICIDES 
	OCC· OTHER ORGANIC CHEMICALS IOC N0AGANIC CHEMICALS 
	ACO ACIDS BAS BASES MES HEAVY IIETAL.5 IV.HAZARDOUSSUBSTANCES,s..~1or~,,__,..c•_,CAS,.._., unknown 
	06 MEASURE OF
	01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE.'01SPOSA1. METHOD 05 CONCENTRATION 
	01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE.'01SPOSA1. METHOD 05 CONCENTRATION 
	CONCENTRATiON 

	V. FEEDSTOCKSrs..A«-1orClS~; Not applicable 
	CATEGORY 01 FEEDSTOCK NAME IJ2CASkUMe-~ CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 
	FDS FOS 
	FDS FOS 
	FOS FOS FOS FOS VLSOURCESOFINFORIIATION ra,~--•·"··-'•n.a ~....,._ _, 
	Appendixes 1.1-1,-1.1-2, l.l-3, and l.l-4. 
	EPA FORM 2070·1317-81) 
	L IDENTIFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	o, STATE.I 02 SITE N..N!!IER
	SITE INSPECTION REPORT 
	NY D980762462
	&EPA 
	&EPA 
	PART 3 • DESCRIPTION OF HAZARDOUS CONDmONS AND INCIDENTS 
	L HAZARDOUS COICIIT10NS AND INCIDENTS 01 0 A. GROUNDWATER CONTAMl<ATION 03 POPIJLATlONPOTBflW.LYAFl'ECTEO: 
	01 0 B. SURFACE WATER CONTAMINATION 03 POPULATION POTENT1ALLY AFFECTED: 
	01 □ C. CONTAMINATX>N OF AIR 03 POPULATION AFFECTED: 
	POTENTIAL.LY 

	01 D D. FIREIEXPLOSVE COND1110NS 03 POPULATION POTENTlAl..1. Y AFFECTED: 
	------· ---
	-

	01 0 E. DCAECT CONTACT 03 POPVLATlONPOTENTIALLY AFFECTED: 
	01 0 F. CONTAMINATION OF SOIL 03 AREA POTENTIALLY AFFECTED: 
	,..,.., 
	01 Q G. DRINKING WATER CONTAMINATION 03 POPIJLATlON AFFECTED: 
	POTBflW.LY 

	01 □ H. WORKER EXPOSURE/1NJUAY 
	03 WORKERS POTENTW..L Y AFFECTED: 
	01 0 I. POPULATION EXPOSURE:lNJUftY 03 POPULATION POTEHTlAU. Y AFFECTED: 
	None known 
	02 0 0BSERVEO (DATE: 0 POTENtw. OAUEGEO 00 NARRATIVE DESCRIPTION 
	' 
	02 0 0BSERVEO (DATE: □ POTENtw. OAUEGEO 04 NARRATIVE DESCRIPTION 
	' 
	02 0 OBSERVEO(DATE: 0 POTENTlAL □ AU.EGEi) 00 NARRATIVE DESCRIPTION 
	' 

	02 0 OBSERVED (DATE: J 0 POTENTIAL 0 A1..LEGEp 00 NARRATIVE DESCRIPTION 
	. =..__-------
	-

	02 0 0BSERVEO (DATE: 0 POTENTIAL C ALLEGED 00 NARRATIVE DESCRIPTION 
	' 
	02 0 08SERVEO (DA TE: C POTENTIAL i:J All.EGEO 04 NARRATIVE DESCRIPTION 
	' 
	02 D OBSERVED (DATE: 0 POTENTIAL D ALLEGED 04 NARRATIVE OESCRiPTlON 
	' 
	02 0 OBSERvED !DATE: ) u POTENTIAL □ ALLEGED 00 NARRATIVE DESCRIPTION 
	02 □ 0BSERVEO(DATE: ) □ POTENTIAL 
	02 □ 0BSERVEO(DATE: ) □ POTENTIAL 
	□ ALLEGED 

	00 NARRATIVE DESCRIPTION 
	EPAFOAII 2070-13(7-111) 
	L IDENTIFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	01 STATE,02 STE ~
	SITE INSPECTION REPORT

	&EPA 
	&EPA 
	NY D980762462
	PART 3 • DESCRIPTION OF HAZARDOUS CONDmONS AND INCIDENTS 
	L HAZARD0Us CONOITIONS AND INCID£NTS .....,._ 
	01 D J. DAMAGE TO Fl.ORA 
	04 NARRATIVE DE91 RF10N 
	01 0 K. DAMAGE TO FAUNA 04 NARRATIVE OES1:PF110N •~-11o1.--: 
	01 0 L CONTAMWATION OF FOOD CHAIN 
	04 NARRATIVE OESCRIPTlON 
	01 0 M. UNSTABLE CONTAINMENT OF WASTES 
	~Az.fto/7•~---.&.-,g-• 
	03 POPULATION POTENTlALL Y AFFECTED· 
	01 0 N. OAMAGETOOFFSITEPROPERTY 
	04 NARRATIVE DESCRIPTION 
	01 8 O. CONTAMINATION OF SEWERS. STORM ORAJNS. WWTPs 04 NARRATIVE DESCRIPTION 
	01 ::;: P. I1..1.EGAL/UNAUTHOAIZED DUMPING 04 NARRATIVE OESCRIFTK)N 
	02 C Cl8SERVED (DATE. 
	02 C 08SEl!VEO (DATE, 
	02 C 0BSERVED (DATE. 
	02 C OBSERVED (DATE. 04 NARRATIVE OESCAIFTION 
	02 C OBSERVED (DA TE. 
	02 C OBSERVED IDATE. 
	02 =OBSERVED (DATE. 
	I D POTENTIAi. D AU.EGEO 
	I D P0TENl1AL D AU.EGEO 
	I D P0TENl1AL D AU.EGEO 
	I 0 POTENTIAL C AU.EGEO 
	-.. -··I D POTENTlAL 0 AU.EGEO 
	-

	I C POTENTIAL D AU.EGEO 
	I C POTENTIAL 
	=

	AU.EGEO 
	05 DESCRlFTlON OF ANY OTHER KNOWN. POTENTlAL. OR ALLEGED HAZARDS 
	IR. TOTAL POPULATICN POTENTIALLY AFFECTED, 
	IV. COMMENTS 
	No documented hazardous waste at the site. Unsubstantiated allegations of DDT and PCB buried at site. 
	V. SOURCES OF INFORMATION,c,,._._5 • P--_.,,.., -~,apof!5, , 
	EA Site Inspection, 22 January 1986. Appendixes 1.1-1 through 1.1-4. 
	EPA FORM2070-13 17-Bll 
	L l>ENTll'ICA TION
	POTENTIAL HAZARDOUS WASTE SITE SITE INSPECTION '1 STATE,02~~•
	NY D9 07 462

	&EPA 
	&EPA 
	l"ART C• PERMIT AND DESCRIPTIVE INFORMATION 
	II. PERMIT INFORIIATION 
	01 TYPE OF PERMIT ISSUED 02 PERlaT M.NBER 03 DA.le ISSUED 04 EXPSIAT10N DATE 05COloMElmi
	tOIKI'.......,,,, 
	CA. NPDES 
	□ B. UIC 
	CC. AIR 
	□ 
	□ 
	□ 
	D. IICRA 

	□ 
	□ 
	E. IICRA INTElml STATUS C F. SPCC PLAN CG. STATE,,Spady, 


	□ H. LOCAL_, 
	□ I. OTHER,_ ll!J. NONE 
	IIL SITE DESCRIPTION 01 STORAGE,1XSPOSAL. ..,,,.,SIPl1J 02AWOUNT 03 UNIT OF MEASURE 04 TREATMEff!CCMc:.t•Nr-,/ 050THEA 
	rc:z,,.ca: 

	□ A.SURFACEIMPOUNDMENT 
	□ A. INCENERATION 
	□ A. INCENERATION 
	□ A. BUii.DiNGS ON SITE 
	0 B. PILES 
	0 B. UNDERGROUND INJECTION 

	□ C. DRUMS. ABOVE GROUND 
	0 C. CHEMICAL/PHYSICAL 
	□ D. TNIK, ABOVE GROUND 
	□ D. B!Cll.OGICAL 0 E. TANK. BEl..OWGROUND 06 AREA OF SITE
	□ E. WASTE OIL PROCESSING
	unknown 
	-

	Iii F. I.ANOFILI.-
	-

	□ F. SOLVENT RECOVERY 









	12
	12
	_, 

	□ G. LANDFARM 0 G. OTHER RECYCUNGlRECOVERY ......, D H. OPEN DUMP 
	CH.OTHER 
	CH.OTHER 

	,_,,,
	DI.OTHER 
	DI.OTHER 
	07COUMEN7S 
	'
	.. 

	_

	IV. CONTAINMENT erl h..,za.... dous wastes 
	01 CONTAWWENT OF WASTEStCMa-1 0 A. ADeOUATE. SECURE D B.MOOERATE □ C. IN1'DEOUATE, POOR 0 D. INSECURE, UNSOUND. DANGEROUS 02 DESCRIPTION OF DAI.MS. DaaNG. LINERS, BARRIERS. ETC. 
	Trash and cesspool wastes were accepted. Cesspool waste were dmnped in a leaching pond. Trash was buried daily. No liner. Cap of 4 ft of sandy loam. 
	V. ACCESSIBILITY 
	V. ACCESSIBILITY 
	V. ACCESSIBILITY 

	01 WASTE EASILY ACCESSIB~: ONO
	□ YES 
	□ YES 
	02COMMENTS 

	Site has no security, but all materials are buried. VL SOURCES OF INFORMATION 1cu10KA:,_,.__•·'1·-•,..,_.__,..~_rwoo,n,1 
	Appendix 1,1-1 EA Site Inspection 
	Appendix 1,1-1 EA Site Inspection 

	EPAFOAM2070-13 (7-811 
	L IIENTFICATION
	L IIENTFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	01 6TATEl°2 STE NUMBEIII


	SITE INSPECTION REPORT 
	SITE INSPECTION REPORT 
	SITE INSPECTION REPORT 
	NY D980762462


	&EPA 
	&EPA 
	PART 5 • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 
	ILDRINKINGWATERSlffl.Y 
	.....,__
	.....,__

	Ot TYPE C/F-DRNCNG SUPPL"I' 02STAT\JS 0,3 CISTAJCE TO SITE 
	51.A'ACE WELL ENDANGERED AFFECTED M0NJTOREO COMMUNfl"Y A.□ B.□ A.□ B.□ C.l151 A. Q,J !mil NON-COMMUNITY c. □ D.D D.CJ E.D F.CJ B. 0,l Im~ 
	UL GROIINDWATER 
	01 GFIOUNDWATER USE ~YIQICTY,or.ct_, 
	(a.A. ONL.Y SOURCE FOR~ □ B.CAH(Nl 0 C. cc::>MMERCW... NDUSTRIAL. IVll:iAllON □ D. NOT USED, UMJSEABl.E (Cllill9r-...-.C.J 
	.I 
	.I 
	•...OO
	cu-no--



	K!iAL. ~
	corr 

	fMI~--...,.._, 
	fMI~--...,.._, 
	IRRIGATION 

	1
	1
	n 


	02 POPUUTION SERVED BT GR0lN) WATER 1/:!, 239 03 DISTANCE TO NEAREST DRINKING WATet WEll (mi) 
	0. DEPlH TO GROUNOWATER 05 DCRECTIC)N OFGROUNDWATER FtOW oe DEPTH TO AOi.FER OT POTENTIAI. Y'e.D 08 SOU. SOURCE AQUIFER OFCONCa!N OF AQUIF£FI 
	illCYES CJ NO
	illCYES CJ NO

	32 1ft) SSE 32 lftl u:nknQHIJ loodl 
	09 DESCRIPTION OFWEllS~..__,..o.cwn. ena-,.....m~#WJ~/ 
	There are 3 Suffolk County Water Authority well fields within 3 miles of the site. 
	They penetrate the Upper Glacial aquifer at depths ranging from 70 to 161 ft. They 
	serve the Westhampton Beach water district. There arerRlfo several 
	Piiy~;e_;-~~~
	Piiy~;e_;-~~~
	-


	rL:::.n.-.o~· ,..,..,. ,.. -"'--..., • • • • • ,_L ,,.__ .,, -_.: 
	. 
	. 

	1 O RECHAR""'.,E AREA 11 DISCHARGE AREA 
	illCYES COMMENTS CJ YES COMMENTS 
	.J NO ONO 
	JV.SURFACE WATER 
	01 SURFACE WATER USEl'Clwo'-; 
	!JC A. RESERVOIR, RECREATION 0 B. RRtGATION. ECONOMICALLY C: C. COMMERCIAL. INDUSTRIAL 0 D. NOT CUARENTLY USED DRINKING WATER SOURCE IMPORTANT RESOURCES 
	02AffECTED/POTENTIAU.Y~OBOOIES0FWATER 
	NAME: AFFECTE> DISTANCE TO SITE 
	,
	,

	A-" 1, 0 0'3 (mi)
	. 
	. 

	D (mi) 
	C (mil 
	V. DEMOGRAPHIC AND PROPERTY JNFORMA TION 
	02 CNSTANCE TO NEN£S'i POPUU.l'DII
	01 TOTALPOPUL>.TIONwm.. 
	ONE (1) MILE OF SITE lWO 12) MIL.ES OF SITE THREE (3) MILES OF SITE 
	(m,)
	(m,)

	A. 1,282 B. ~] 33 C. 6,767 
	(1 1 

	NO.OFPERSCNS NO ,..s
	OFPfi:.so

	"'"""""' 
	03 NUMBER Of B\JUltNGS wm-.:,,; TWO (21 MIL.ES OF SITE 04 DISTANCE TO NEAREST OFF·SITI; BU~ 
	..., 
	..., 

	OSPOPUU.TlONWlllilN~OFSITEt~,.,_~o1,..r,r,•o/POOWflDtllRCl'l,,~o,u. •.g.. NrW.~-~9">'IJOt)IRl9'!--1 
	is surrounded on 3 sides by commercial properties and on one si:de by a · forested lot. The nearest residences are 0,1 mi west'. The_ village of less than 0.5 mi to the south. 
	The 
	site 
	Quiogue is 

	EPA FORM 2070-1.,-17·81) 
	POTENTIAL HAZARDOUS WASTE SITE LDENTIFICATION 
	POTENTIAL HAZARDOUS WASTE SITE LDENTIFICATION 
	SITE INSPECTION REPORT 01 STATEloafcl:~

	&EPA 
	&EPA 
	&EPA 
	NY D 0876 462

	PART 5 • WATEA, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 
	YI. ENVIRONMENTAl IIIIFORMATION 
	YI. ENVIRONMENTAl IIIIFORMATION 

	01 PERMEABlUTr OF UNSATURATED ZONE fCl!rad'-; 
	0 A. lo◄ -1o-a cm/UC o e. 10-• -,o-e CffllNC □ C. 10-• -10-3 Cffl/NC txO.GREATERTHAN 10-icrn1uc 
	02 PERMEABIUTY OF BEDAOCKICltK•-1 
	02 PERMEABIUTY OF BEDAOCKICltK•-1 
	unknown 

	□ A. IMPERMEABLE 0 B. RELATIVEI.Y IMPERMEABLE 0 C. REl.ATIVELY PERMEABLE DD.VERYPERMEAIII£ l!Z,aaui.t 10-8 ,:,wNC) no-• -,o-•i;a--.c: flfl-1-,o-•~ ~-..,o-l_.-.. 
	03 DEPTH TO BEDROCK o,DEPTH OF CONTAMNATB> SOil.ZONE 
	OSSOIL"" 
	OSSOIL"" 

	;;,1,000 unknown 4.8
	lftl -· 
	06 NET PREClPfTATlON 07 ONE YEAR 24 HOUR RANFAU. 
	08SLOPE TERRAIN AVERAGE SLOPE
	SITE SI.OPE IDIRECTION OF SITE SLOPE I
	00 
	00 

	fn) 2,8 fn) ~l ,. inward 1-2 09 Fl.000 POTENTIAL 10 " D SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA. RIVERINE FLOOOWAY
	N/A 

	SITEISIN YEAR FLOOOPI.AJN 
	SITEISIN YEAR FLOOOPI.AJN 
	11 DISTANCE TO WETL.AHOSts _.........,,J 

	12 DISTANCE TOCRITICAI..HASITAT1o1~
	-

	ESTUARINE 
	ESTUARINE 
	OTHER 
	(..1 

	A. (mi} a. (..1 ENDANGERED SPECIES, 13 LANO USE IN VJCNTY 
	0.7 
	None 

	. . •---·· .
	. . •---·· .

	DISTANCETO:·---
	-

	RESIDENTIAL AREAS; NATlONAUSTATE PARKS. AGRICULTURAi. LANDSCClMMERCtAL/NlUTRIAL FORESTS, OR WILDLIFE RESERVES PRIME AG LANO AG LANO 
	A. 0.07 (mi} 0.1 1.8 l 8
	B. (ml) c. (..1 0. (mi) 
	1, DESCRIPTION OF SITE~ RB.ATION TO SURROUNOtNG TOPOGRAPHY 
	Site slope is generally less than l percent toward the center from all sides Site elevation is approximately 40 ft above mean.sea level. The site is bordered on the north by the Long Island Railroad and the Suffolk County Airport. Just beyond the railroad is a large tank farm on Suffolk County Airport property where jet fuels and oils are stored. To the east is a densely wooded area to the south is an automobile junkyard, and to the west is an active sand and gravel mining operation. The Quiogue Wildlife Re
	-

	VII. SOURCES OF INFORMATION ,c.r.-me~.•.p.,_..._..,.....,__,..:,omJ 
	·tJ. s. Department of Interior Geological Survey. 1936:, Eastport Quandrangle.,_ J.5~inut.e 
	Series. 
	Series. 
	Series. 

	bzard, J. 1986. NYSDEC Significant Habitat Units; Personal Communicat;i:on. 6 Narch. filsDOT, 1982. NYS Atlas of Community Water System Serv:i:ces. 
	Site Inspection, 22 January. 1986, 0 ional Plannin~ Board 1985. Population Survey 1985.. Current l'opulation 
	on° Island Re

	EPAFORM207O13(7-81J
	Estimates :tor Nassau and Suffolk Counties. Hauppage New York•.. USGS. 1967. Map of Flood-Prone Areas. Eastport Quandrangle,· J (5~1inute Series·, . LIRPB. 1982. Quantification and Analysis of Land Use for Nassau ·and Suffolk Counties. Appendixes 1.1-1 through 1.1-5, 
	LIDENl1FlCATION
	LIDENl1FlCATION
	POTENTIAL HAZARDOUS WASTE SITE 
	POTENTIAL HAZARDOUS WASTE SITE 
	:n STATE.102 S'rE. ._,..


	SITE INSPECTION REPORT NY D980762462
	SITE INSPECTION REPORT NY D980762462




	&EPA 
	&EPA 
	&EPA 
	PART I•SAMPLE AND FIELD INFORMATION 

	L ISAIIPLES TAKEN None 
	L ISAIIPLES TAKEN None 
	03 ESTIM41'ED DATE
	03 ESTIM41'ED DATE

	01 N.MiEA CF 02 SAIFL£S SENT TO 
	01 N.MiEA CF 02 SAIFL£S SENT TO 
	FElU.TSAVAUB..E

	GMFWITAICEN
	SAMPLETYPE 
	SAMPLETYPE 
	SAMPLETYPE 
	GROUNDWATER 
	SURFACE WA'IER WAS'lc AIR 
	RUNOFF 
	SPIU. SOIL 
	VEGETATION 

	OTHER DL RELD IIEASUREMEHTS TAKEN 
	01 TYPE 02caAENTS 
	No readings above back$round at site except: Volatil.e _organics a. head~space readinu of 2 nnm---above---back------,..:i ---..:;-,,. -=------~----:i :...,,__~+-h 
	___ .z ... __.z 
	___ .z ... __.z 
	~ ... , ---.,... t-ho

	an HNU meter above ------·" , 
	~ 
	south-central site boundary. Suunto Clinometer
	Slone .... _ ...: ' 
	Slone .... _ ...: ' 
	·~ 

	IV. PHOTOGRAPHS AND MAPS 02 N aJSTOOY. OF EA S~ien~e aDd Iecbnc]cg~
	l 

	01 TYPE % GROUND C AERIAL 
	01 TYPE % GROUND C AERIAL 

	,-o1~,,,_...., 
	03 MAPS 0' LCCAllON Of MAPS 
	RYES EA Science and Technolog;i: 
	ONO 
	ONO 

	V. OTHER AELD DATA COLLECTEDr~-~: 
	VL SOURCES OF INFORMATION rcu~~n •.9.. -.tas ~~-,_., 
	EA Site Inspection, 22 January 1986. 
	EPA.FORM 207Cr1317•811 


	KIENTIFICATION
	KIENTIFICATION
	KIENTIFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	i11 STATE 02 SJTE NJtaEA

	SITE INSPECTION REPORT 
	SITE INSPECTION REPORT 
	NY D980762462



	&EPA 
	&EPA 
	&EPA 
	PART 7 • OWNER INFORMATION 

	L CURRENT OWNEll(S) PARENTCOIIPANY~
	L CURRENT OWNEll(S) PARENTCOIIPANY~
	-

	OINME 09 D+Pi NUMflER
	..
	..
	..
	-


	rD+BNASER Tn,.= nf' so..~h 
	WI S11IEET ADDRESSr,..o b.. ltFOI• .., IOSlREETADDRESStP.0.a..ltFD,.e,c..J
	IO&SICCODE r1 SICCODE 
	Hamnton Road 
	Hamnton Road 

	,oQTY 01a,CQ0E 12CITY 13STATE 1•Z1PCODE 
	r;ATE 

	Southamnton 11968 
	~2 D+B NUiil:IER ........ 09 D+B NUMBER
	··
	··
	-


	,,,siccooe
	,,,siccooe
	,,,siccooe

	ia;;,STREET ADORESS,,._o. .._ ~,.-.i 10S11£ETAl'JDAESSfP.0..... ltFOl,«c..J
	rSCCODE 
	rSCCODE 
	rSCCODE 

	OOQTY 12aTY 13STATE 14ZIPCOOE 
	07 ZIPC00E 02 D+B NJMBER ....... o;, o+e NUMBER 03 STREET ADORESSrP.O. k ,u:o, . .«./ 10 S1'a;ET ADDRESStP.0. &o.. RFOI. -.1
	··-
	rSTA11: 

	JCMSCCOOE r1SICCOOE 
	13STATE 1•ZlPCOOE . ----
	··-
	-

	oscnv 07 ZFCOOE 12aTY 
	rSTATE 

	' -~ -
	' -~ -
	-


	-026+ftNUMBER ---~ 081WE oao+e·NUMBER 
	03STREET . ltFDI. -,,;../ 10 STREET ADORESSrP.O. Boa. RFD,.-.., 
	ADORESSrP.0.8M
	r,sccooe


	l"'""'CODE 
	l"'""'CODE 
	l"'""'CODE 

	OSaTY 07 ZIPCOOE 12CITY 13STATE t4ZIPCOOE
	108STA1 
	108STA1 

	UL PREVIOUS OWNER(S) --=-~ 01NAME D2 D+B NUMBER 01NAME 02 o+e NUMBER 
	a.---,~a-.ri 
	IV.REALTYOWNER(S)1tt~.ci

	03 STREET ADORESS/PO.lbz.. RFOI. f/te./ 03STREET AOCJRfSSfP.O. &u. ~DI. ete,
	I I
	CMSCCOOi: 04 SIC CODE 
	OSCITY OEISTATE 07 ZIPCOOE
	07ZFCODE
	07ZFCODE
	loeSTATE 

	OSCITY 
	.,...... 

	02 D+-B NUM8ER 01NAME 02 D+B NUMBER 
	03STFIEET ADORESS(P.O.b.. ltFOI, ~ 03STREET ADOAESS/P.0. i!ba. RFDI. -C-1
	l°'SICCOOE l°'SICCOOE OSaTY 07 ZIPCODE OS CITY 06STA11 07 ZIPCODE 
	rSTATE 

	01NAME 02 D+S NUWBE.f-1 01NAMS 02 o""e hl.lMSER 
	03 STREET AD0RESS{P.0. lb,-. JIFD ,. -=-.1
	03 STREET AOORESSrP.0_ b. IUD•. --I 
	03 STREET AOORESSrP.0_ b. IUD•. --I 
	CMSICCOOE

	104SCCOOc I 
	=aTY 07'ZFCOOE OSCITY rSTATE 07ZIPCOOE

	rSTATe 
	rSTATe 
	rSTATe 

	V.SOUACES OF INFORMATION ,casacir.:,.,.,_,._"-·---...,.._,,...._, Appendix 1.1~1. 
	EPA.FORM 2070-13 (7-811 
	EPA.FORM 2070-13 (7-811 
	L IDENTIFICATION
	L IDENTIFICATION
	POTENTIAL HAZARDOUS WASTE SITE 
	01 STATEJ02 SITE NJlilBER
	SITE INSPECTION REPORT 
	NY D980762462






	&EPA 
	&EPA 
	&EPA 
	PART 8•OPERATOR INFORMATION 

	L CURRENT Ol'ERATOR ..__..,.,..,~....., OPEIIATOR'SPARENTCOIIPANY ,,_,
	.,...... 
	10NAME
	10NAME

	r2 D+BNUMBER I'1 D+!I NUMBER 
	035TREET ADORES$ rt'.0. 1Da.llFC•,9k-J 
	12ST1'EET ADDRESS'"·"·~. IIIRJ•• .c.1
	ICM SIC CODE r3SICCODE De ST•TEr7 ZIP CODE 16 STATE reZIPCOOE 
	cscm 
	,.cm 

	1 
	1 

	08 YEARS OF OPERATION 109JIIWlllrilE OF OWNER Ill. PAEVtOUS OPERATOR{S) ,..,,...~a-e;-.-~,___,,,___, PREVIOUS OPERATORS' PARENT COMPANIES ,,_, 
	01 NAJ,IE 
	I r
	02 D+B NUMBER 10NAME 1 O.,.B NUMBER 
	03STREETADCIRESS fP.O.aa..llFO•.--J 12 smEET ADDRESS IP 0. &:11. ,V:D • • .c.;
	stCCOOE 
	stCCOOE 
	I°'

	r3 SICCOOE 

	oscm ,.cm
	rSTATE 07 ZJPCOOE 15 STATEI18 ZIPCOOE 
	I 
	I 
	1 

	08 YEARS OF OPERATICIN 09 """'-IE OF OWNER DURINGnt:S PERIOD 
	10NAME
	10NAME

	1°2 D+B NUMBER 1 D+B NUMBER
	r
	r

	··
	-

	03 STREET ADDRESS,,._o_ 8D:a. ""D •--., 12 STREET ADORESS fP.O. Sm, ltFD • srt:.1
	1°4SICCODE 
	1°4SICCODE 
	1°4SICCODE 
	113SICCOOE 


	oscm 1'CIT\'
	0&STATEr7 ZlPCODE 15 STATEI18ZIP CODE 
	I 
	I 
	1 

	08 YEARS OF OPERATl0f,,I 
	09 Jll,\Wf OF OWNER DURNG nts PERIOO 
	01 NAME 10NAME
	r2 D+BNUMBER 
	r2 D+BNUMBER 
	0..-BNUMBE.F. 
	I''


	03 STREET ACORESS r,._o aci. RF:.• . .c-1 12 STREET AODAESS /P.O. Ba,., RF01 -,_,
	ICM SIC CODE r3 SICCOOE 
	05cm, ,.cm,
	loe STATE1°1ZJP cooe 15 STATE' 18ZIPCOOE 08 YEARS OF OPERATION 109 fllAiME. OF OWNER DURING TI-IS PERIOD rY.SOURCES OF INFORMATION 1a•~~..g .. -111si.--.-~ /-,aJ 
	EPA FORM 2070-13 (7~1) 
	L IDENTIFICATION
	L IDENTIFICATION
	L IDENTIFICATION

	POTENTIAL HAZARDOUS WASTE SITE 
	01 ITATE,02 SITE NUMBER
	01 ITATE,02 SITE NUMBER


	SITE INSPECTION REPORT
	SITE INSPECTION REPORT
	SITE INSPECTION REPORT
	·&EPA 
	NY D980762462

	PART I· GENERATOR/TRANSPORTER INFORMATION 
	I. OH-SITE GBIERATOR 
	I. OH-SITE GBIERATOR 

	02 O+BNUMBER 
	o,_ 

	03 STREET ADDfESS ~.c. .._ ~ •· -=.1 
	03 STREET ADDfESS ~.c. .._ ~ •· -=.1 
	l°'s,ccooe 

	106STATE 07 ZIP~ JD. OFF-SITE GENERA TOR($) OINAME 02 D+B NUMBER 01~ 02 D+B NUM8Efl 03 STREET ADCIFIESS ~.o.a:... IIFDI, .c.J 03STREETADDRESS /P.O.ao.... llfi),. etc.I
	osarv 

	104SK:~E 104SICCODE 
	osarv 07ZlPC0DE oscm O7ZIPCOOE 01 NAME 02 o+eNUMBER O!IWIE 02D+BNUMBER 
	luaSTATE 
	106STATE 

	D3 STREET AD0RESS {1'::; ...._ RFOI• .u:.J 03 STREET ADDRESS /P.O. 8':U:. RFOI. ete./ 
	104SICCODE 
	.,04SICCOOE 

	oscrrv· 
	oscrrv· 
	-


	05aTY rSTATE 07 ZIP CODE loe STATE 01 ZlP CODE
	-

	. 
	. 
	IV. TRANSPORTER($) 

	01 N4ME 02 D+B NUMBER DI NAME 02 D-t-8 NUMBER 
	03STREET AD0RESS ,-;:,_:;_ 11:a. ltFOI. «c.J OJ STREET ADDRESS 1P.O.&.t. RFDI. etc.I
	04SICCOOE
	104SICCOOE 

	I 
	I 

	O5CITY 07 ZIP CODE O5aTY O7ZIPCOOE 01 NAME 02 D+B NUMBER 01 NAME 02D+BNUMBEA 
	106STATE 
	106STATE 

	~ RFr-1,«c.J 03 STREET ADORfSS /P.O. 8D.l. RFD 1. etc.!
	03STREETADDRESSIP.:i 

	104SICCOOE 
	104SICCOOE 
	I

	04 SIC CODE 050TY rSTATE 07ZIPCOOE O5CITY 106STATE O7ZIPCOOE 
	V. SOURCES OF INFORMATION ,c..~,_,.,_._ •-r1-, -.RN.~a'llllJSlS--'S; 
	EPA FORM 2070-13 (7-el1) 
	EPA FORM 2070-13 (7-el1) 
	L IDENTFICA TlON 
	POTENTIAL HAZARDOUS WASTE SITE 
	02 SITE N...1111EER
	.,, STA.TEI 

	SITE INSPECTION REPORT 
	NY D980762462


	&EPA 
	&EPA 
	&EPA 
	PART 10 • PAST RESPONSE ACTIVITIES 
	PART 10 • PAST RESPONSE ACTIVITIES 
	None

	L PAST RESPONSE ACTIVITIES 
	03 N:;EN:;;Y
	020ATE
	020ATE
	01 □ A.WATER SUPPLY CLOSED 
	04 DESCRIP1ION 

	03AGENCY
	02DATE 04 DESCRIPT10N 
	01 D S. lcMPORARY WATER SUPPLY PROVIDED 
	02DATE 03 N:;EN:;;Y
	02DATE 03 N:;EN:;;Y
	01 □ C. PERMANENT WATER SUPPLY PROVICED 

	04 DESCRIFTION 
	04 DESCRIFTION 

	02DATE 03AGENCY
	01 □ D. SPIUEll MA,_ REMOVED 
	01 □ D. SPIUEll MA,_ REMOVED 
	04 DESCRIFllON 

	020ATE 03AGENCY
	01 □ E. CONTAMINATED SOIi. REMOVED 
	01 □ E. CONTAMINATED SOIi. REMOVED 
	04 DESCRIPTION 
	04 DESCRIPTION 
	03AGENCY


	020ATE 04 DESCRIFT10N 
	01 □ F. W>STE REPACKAGED 
	01 □ F. W>STE REPACKAGED 

	03AGENCY
	O2OATE
	O2OATE
	01 □ G. WASTE DISPOS6) ELSEWHERE 
	04 DESCFlll'TION 
	·---. 

	03AGENCY
	02 DATE 04 DESCRJPTION 
	01 0 H. ON SITE BURIAL 
	01 0 H. ON SITE BURIAL 
	01 0 H. ON SITE BURIAL 
	02OATE 03AGENCY


	01 D L N SITU CHEMICAL lREATMENT 04 DESCRJPT10N 
	01 D L N SITU CHEMICAL lREATMENT 04 DESCRJPT10N 
	-

	02 DATE 03AGENCY
	02 DATE 03AGENCY
	01 C: J. IN SITU BIOlOGCAL TREATMENT 

	04 DESCRIPTION 
	04 DESCRIPTION 

	03AGENCY
	O2OATE
	O2OATE
	01 0 K. IN SITU PHYSIC.r.L TREATMENT 
	04 DESCRll'l10N 

	03AGENCY
	O2OATE 04 DESCRIFT10N 
	01 0 L ENCAPSULAT10N 
	01 0 L ENCAPSULAT10N 

	03AGENCY
	02DATE 04 DESCRIPTJON 
	01 0 M. EMERGENCY W~-rE TREA'TME;NT 
	O3AGENCY
	02 DATE 04 DESCRIPTION 
	01 Ci N. CUTOFF WALl.S 
	01 Ci N. CUTOFF WALl.S 

	03AGENCY
	01 D 0. EMERGENCY OOONG/SURFACE WATER DIVERSION 02 DATE 04 DESCRJPTlON 
	02DATE 03AGENCY
	01 0 P. CUTOFF TRENCHES/SUMP 04 DESCRJPTION 
	01 0 P. CUTOFF TRENCHES/SUMP 04 DESCRJPTION 

	03AGENCY
	02 DATE 04 DESCRIPTION 
	01 0 0. SUBSURFACE CUTOFF WAU. 
	01 0 0. SUBSURFACE CUTOFF WAU. 

	EPA.FORM 20T0-1317-81J 
	&EPA 
	&EPA 

	I PAST RESPONSE ACTlVl11ES,_ 
	01 D R BNRER WALLS CONSTRUCTED 
	04 IES ::+FtDrt 
	04 IES ::+FtDrt 
	01 D S. ~ (M I 11::=« .,.... , ~ 
	01 D T. --.XT-..GE AEPMIED 
	04 DESCRIP110N 

	01 D U.GAOUTaan"MICONSlRUCTEO 0A DES FFI._.. 
	01 D V. EIOTTOl,I SEAi.Bl 
	01 D V. EIOTTOl,I SEAi.Bl 
	04 DESCRF I ICJN 
	01 D W. GAS CONTROi. 
	04 OESC.FGPI Qt 
	01 D X. FR:: CCWTFIOL 0-, DESC;i:!' IION 

	-~--·--, •.•.....-c
	-

	.--~
	.--~
	-

	01 DY. LEACHAT£ TREATMENT 
	040E9 FF10N 
	01 D Z. N<EA EVACUATED 
	04~110N 

	01 □ 1. ACCESS TO SITE RESTRtCTEO 
	04 DESCRIFTl0N 
	04 DESCRIFTl0N 
	01 0 2. POPUi..AlDN RELOCATED 04 DESCRIPTION 

	01 0 3. ~ FF?CEDIAL ACTMTIES 04 DESCRIPTION 
	POTENTIAL HAZARDOUS WASTE SITE SITE INSPECTION REPORT PART10•PASTRESPONSEACTIVITIES 
	POTENTIAL HAZARDOUS WASTE SITE SITE INSPECTION REPORT PART10•PASTRESPONSEACTIVITIES 
	02DATE 
	02DATE 
	02DATE 
	020ATE 
	02DATE 
	02DATE 
	02DATE 
	........-.--""'-' -·-·· --~~------
	-

	02DATE 
	02 DATE 
	020ATE 
	020ATE 
	020ATE 
	L IIENTFICA TION 01 
	JW'1'!J,,ou/bZ462 
	03NJEICY 
	03NJBCY 
	03NJEICY 
	03AGENCY 

	03AGENCY 
	03NJBICY 
	03AGENCY
	----~ -~~-----____ ___. ----. 
	03AGENCY 
	03A/JENCY 
	03AGENCY 
	03AGENCY 
	03AGENCY 
	D1. SOURCES OF INFORMATION ,0•1P1C1J1C,.,.,__ •·"·· --.IIN.._.,...,..,_, NC!OftJ Section 3. 
	EPA FORM 2070-13 (7-81) 
	... 
	... 
	L IDENTIFICATION

	POTENTIAL HAZARDOUS WASTE SITE SITE INSPECTION REPORT 
	•'lft""'I"" SITE 
	-


	D980762462
	D980762462

	&EPA 
	PART11 •ENFORCEMENTINFORMATION 
	PART11 •ENFORCEMENTINFORMATION 

	L ENFORCEMENT INFORIIIATION 
	01 ,OAS'f REOULAT0RY/9FCIICEMENT AC110N Ci YES :JC NO 
	02 DESCRPl10N OF ~STATE. LOCAL. REGUi.ATORYiEN=OACEtiENT AC110N 
	m. SOURCES OF lNFORIIATION fQaas,ecJlc,.,.,_•·•-.,_../ilrn___,___1 
	9 

	Section 3, 
	Section 3, 

	EPA FORM 207~13(7-81) 
	6. ASSESSMENT OF DATA ADEQUACY AND BECOKKENDATIONS 
	6.1 ADEQUACY OF EXISTING DATA 
	The available data are considered insufficient to prepare a final BBS score for this site. There is no documentation of hazardous waste disposal and no records available related to specific waste types or quantities. Also, ground­water quality data are lacking. 
	6.2 BECOKKENDATIONS 
	6.2 BECOKKENDATIONS 

	In order to prepare a final HRS score for this site, analytical data regarding the quality of the site-specific ground water will be necessary, thus requiring performance of a Phase II investigation. The proposed Phase II study would in­clude the installation of five test borings/observation wells, and the collection and analysis of ground-water samples. 
	\ 6.3 PHASE II WORK PLAN 
	6.3.1 Task I -Mobilization and Site Reconnaissance 
	Project mobilization includes review of the Phase I report and updating the 
	I site data base with any Phase I report. Based 
	I 

	I 
	I 
	I 
	I 
	~ 
	new information made available since completion of the on that review, a draft scope of work for this site 
	will be agreed to and a project schedule developed. At this time, a draft Quality Assurance/Quality Control (QA/QC) document will be prepared in accor­dance with the most up-to-date HYSDEC guidelines. 
	Site reconnaissance will be performed to examine general site access for Phase II studies. Site reconnaissance will familiarize key project personnel with the site, enable the project geologists to evaluate potential boring/well 
	locations, and enable the project Health and Safety Officer to develop specific health and safety requirements for the field activities. Emergency, fire, and hospital services will be identified. Standard practice during site recon­naissance is an air survey with a photoionization detector (HNO or similar 
	instrument). The air survey would be performed around the site perimeter and 
	thoughout the site for safety reasons. Detection of releases to air during 
	site reconnaissance may warrant further confirmation studies. Based on the 
	Phase I study, it is expected that field activities will require only Level D 
	health and safety protective measures, including continuous monitoring with HNO 
	and explosimeter type instruments. 
	6.3.2 Task 2 -Geophysics 
	Hultidepth EH and earth resistivity surveying will be performed around the site area perimeter to evaluate the potential presence of ground-water contaminant plumes end stratigraphic conditions. Additionally, an EH end proton magneto­meter survey would be performed to evaluate the presence of buried masses of metal, potentially the drums and capacitors which were alleged to have been buried at the site. However, the potential presence of metal within the domestic trash received at the site, could interfere 
	nU111ber of stations and value of depth settings will be determined on the basis of field conditions. Results of the geophyaics will be used to refine the specifications for locations, depths, and nU111ber of observation wells to 
	be installed. 
	be installed. 

	6.3.3. Task 3 -Preparation of Final Samnline Plan 
	All data collected during Tasks land 2 will be evaluated to finalize sampling 
	and boring/well locations. The final sampling plan will be developed and sub­mitted to NYSDEC for approval. The plan will include final sampling locations, boring and well specifications, and reference pertinent portions of the QA/QC plan. A final budget will be developed to complete the drilling and sampling 
	program. 
	program. 

	6.3.4 Task 4 -Test Borings and Observation Wells 
	Because there are hundreds of feet of unconsolidated sediment underlying the 
	site, EA recommends that the subsurface investigations be confined, at this 
	time, to the shallow glacial aquifer to confirm if site-related ground-water contamination is present. Although, there are two NYSDOT monitoring wells located adjacent to the site and three monitoring wells were observed during EA's site reconnaissance (Figure 1-2), the manner of installation and integrity 
	of these wells is unknown, Based upon currently available information, EA recommends the installation of five test borings/observation wells. This work would be performed under the fulltime supervision of a geologist. It is anticipated that the hollow-stem auger drlling method will be used. Prior to 
	the drilling of each boring/well, and a~ the completion of the last boring/ 
	well, the drilling equipment which comes in contact with subsruface materials will be steam-cleaned, as well as the split spoon sampler after obtaining each sample. Soil sampling will be performed using a split spoon sampler st approximately 5-ft intervals and at detected major stratigraphic changes. An HNO, or similar instrument, and an explosimeter would be used to monitor the potential organic vapors emitted during drilling operations and from each soil sample. Samples of major soil/unconsolidated sedime
	It is anticipated that the wells to be installed at this site will be completed in the unconsolidated sediment, approximately 10 ft below the ground-water table. Standard construction of such a well would include 10 ft of 2-in. diameter threaded-joint PVC screen and an appropriate length of PVC riser with a bottom plug cap, sand pack, bentonite seal, and protective surficial steel casing with a locking cap. 
	Upon completion and development of the wells by air surging/pumping, the vertical elevation of the upper rim of each well casing and the horizontal location will be surveyed in order to aid in evaluation of the ground-water flow direction. Depending upon the yield of each Phase 11 well, a short-term, low-yield pumping test will be performed in each well. 
	Fo cost estimating purposes, it is assumed that: 
	a. 
	a. 
	a. 
	The depth of each of 
	the five monitoring wells will be 40 ft below 

	TR
	ground 
	surface. 

	b. 
	b. 
	The five wells will require 13 days 
	to 
	install, develop, 
	and 
	test. 
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	c, All drill sites are accessible by truck-mounted drilling rigs as 
	determined by 
	determined by 
	determined by 
	the driller, 

	d. 
	d. 
	There 
	are 
	no 
	excessive amounts 
	of cobbles/boulders which would increase 

	TR
	drilling time, 

	e, 
	e, 
	Steam-cleaning of drilling/sampling equipment will be performed at each 

	TR
	boring/well location, 
	The fluids will be discharged 
	to ground surface, 

	f, 
	f, 
	All drill cuttings, fluids, 
	and development water will be left on, 
	or 

	TR
	discharged to, 
	the ground 
	surface in the 
	immediate 
	area 
	of 
	the 

	TR
	act~i~. 

	g, 
	g, 
	That permission from appropriate land 
	owners 
	to drill borings/wells 
	on 

	TR
	their proper~ will be 
	a 
	simple process 
	(expedited by 
	the NYSDEC, 
	if 

	TR
	necesssry), 
	so 
	that delays during field operstions 
	are 
	not 
	incurred, 


	6.3.5 Task 5 -samplini 
	All sampling and analysis will be conducted in accordance with the project QA/QC Plan. The analytical program for every water and sediment sample will include the 130 organic and 25 inorganic parameters listed in Statement of Work 
	No, 784, New York State Department of Environmental Conservation Sunerfund and 
	Contract Laboratory Protocol, January 1985, Also, all additional non-priori~ pollutant GC/MS major peaks will be identified and quantified. Major peaks will be considered as those whose area is 10 percent or greater than the calibrating standard(s), Based upon the curently available information, collection and analysis of the following numbers and ~pes of samples is recommended: 
	5 Ground-water samples (one from each Phase II well). 
	6.3.6 T@Rk 6 -Contamination AAne11ment 
	EA will evaluate the data obtained during the records search and field investigation: prepare a final HRS scores and doclD!lentation forms; complete EPA Form 2070-13; summarize site history, site characteristics, available sampling and analysis data; and determine the adequacy of the existing data to confirm release, and if there is a population at risk. 
	6.3.7 Task 7 -Remedial Cost Estimate 
	EA will evaluate remedial alternatives for the site and develop a list of potential options given the information available on the nature and extent of contamination. Approximate cost estimates for the selected potential remedial options will be computed. This work is not intended to be, or a substitute for, a formal cost effectiveness analysis of potential remedial actions. 
	6.3.8 Task 8 -Final Phase 11 Report 
	In accordance with current (January 1985) NYSDEC guidelines, the Phase II report will include: 
	a. 
	a. 
	a. 
	The results of 
	the Phase 
	II investigation, complete with boring logs, 

	TR
	photos, 
	and sketches developed 
	as 
	part of 
	the Phase 
	II field work. 

	b. 
	b. 
	Final HRS 
	scores with detailed doclD!lentation. 

	c. 
	c. 
	Selected potential remedial alternatives and associated 
	cost estimates. 


	In addition to the final Phase II report, the following raw data and resulting reduction would be provided to RYSDEC. 
	a. 
	a. 
	a. 
	geophysical 

	b. 
	b. 
	well loge 

	c. 
	c. 
	all sampling forms and data. 

	d. 
	d. 
	all analytical data. 

	e. 
	e. 
	chain-of-custody forms 

	f. 
	f. 
	other pertinent collected information 


	6.3.9 Task 9 -Project Management/Quality Assurance 
	A Project Manager will be responsible for the supervision, direction, and review of the project activities on a day-to-day basis. A Quality Assurance office will ensure that the QA/QC Program protocols are maintained and thst the resultant analytical data are accurate. 
	6.4 PHASE II COST ESTIMATE 
	Based on the scope of work and assumptions described above, the estimated costs 
	to complete the Phase II investigations of the Quiogue Landfill site are as follows: 
	Consultant Costs $47,650 
	(including labor, direct costs, fee) Drilling Contractor 26,900 Laboratory 10.000 
	Total $84,550 
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	Sjte Name: Q*que Dump 1.D, Number: 152061 
	Person Contacted: Thomas Lovall ~: 22 January 1986 
	Ii.c.l.l:.: Highway Supervisor 
	Affiliation: Town of Southhampcon Phone No.: (516) 728-3600 
	Address: Highway Department Persons Makine Contact: Jackson Avenue EA Representatives: Hampton Bays, New York 11946 
	Larry Wilson 
	Type of Contact: In person 
	Interview Summary: 
	Interview Summary: 

	Qubgue Dump is a 12-acre site. Prior to use as a dump, about 6 of the 12 acres 
	w~e used as a sand mine. The pies were not down to ground water. The site 
	was open for 10 years, from 1%8 to 1978, and accepted household waste brought 
	by carters and home cesspool wastes. Trash was buried daily. The site was 
	capped with 4 feet of loam after closing. It has not been used for anything 
	since. There are no private well~ in the area because of the 1974 oil spill at the tank farm adjacent to the dump which fouled the areas' ground water. No remedial action is planned for this site. 
	Acknowlediement= 
	Acknowlediement= 

	I have read the above transcript and I agree that it is an accurate summary of the information verbally conveyed to EA Science and Technology interviewers, or as I have revised below, is an accurate account. 
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	TO, Robert Olazagasti, Supervisor, Site Control Section PIOlll! Thomas Koch, Solid Waste Management Specialist II, Site Control Sectfo, SUIU1!CT• Investigation of Potential Inactive Hazardous Waste Sites in the 
	Town of Southampton, Suffolk.County, Region I April 4, 1984 
	On the 27th and 28th of March, we met with members of an environmental group called the "Concerned Citizens of SouthamptonTown•. The intent of our meeting was to investigate sites in 
	! the town that the group believes contain hazardous waste. The Concerned Citizens Group is headed by Elaine Bennett and has been instrumental in the investigation of potentially harmful inactive hazardous and septage waste sites in the town. 
	I 

	Our meeting began on the morning of March 27. Attending
	from the Concerned Citizens Group were the following:
	·• 
	Elaine Bennett Cindy Hulse Virginia Styler 
	Attending the meeting from the Region l office was Bob Beckerer. Before proceeding to visit the a11e;ed hazardous waste sites, Elaine Bennett outlined her perception of the problems that the Town of Southampton faced. Basically, there are three main concerns. First, the soil on the eastern partof Long Island is primarily sand and gravel and consequently,it is extremely permeable. Therefore, any hazardous waste that may have been dumped anywhere on the surface of the groundwould tend to perculate down to the
	After our discussion of the basic problems encountered in eastern Long Island, we proceeded to visit the sitesfor a 
	~ved &#IJI 
	~ved &#IJI 
	llfSl>!C Regfon l 

	3. Quiogue Landfill 
	South Country Road, Westhampton. This was formerly an active landfill which closed in 1978. The site was extensively used for septage disposal over the years.According to Mrs. Bennett, there are allegations that numerous barrels of spent DDT and old transformers containing PCB's were buried on site. Along with this were old car bodies, municipal refuse and other waste. Currently,excavation is being done on site. The extensive excavation in one section has intercepted areas w~re the old septagelagoons were l
	4. Suffolk County Airport "Demo" Site, Westhampton
	'
	'! 
	. 

	' 
	~rom first appearance, this site looked rather innocent. ;f/'lt appeared to be a former demolition waste site with a .~ few 1oa~s of m~nicipal r edfutseh strhewndabou ~ ~nd mixed in. 
	1 
	l 

	; C1oser 1nspect1on revea 1e at t e emo 11t1on waste was
	-, .).., ,
	~ from buildings on the Suffo k CouQty Airport that were oncec,#-.-, used by the Air Force at the time when this airport was J, v-.1' .>... ,?r;r-operated as an Air Force Base. Strewn in with the 
	. 
	I 

	,..(l;. -demolition waste was waste from the jet airplane maintenance i 't(f/~e,.;> ~-shops, such as spent oil filters, empty oil cans, as well as 1 <t ·~ ,P several empty 55 gal 1on drums with unknown chemical'.J·:/' " contamination. Mrs. Bennett has spent a considerable amount 
	-.,1/j/ 4:,Q of time investigating this site. She has learned from ~ c,7" unconfirmed sources that an incredible amount of waste wasdumpled into trenches here and then covered over with earth 
	.. l
	·!,;j ~:, 

	and old chunks of pavement from a section of airport runway 
	that was renovated. Among the wastes allegely dumped werenumerous cans of solvents (probably 1-1-1 trichlorethane),j waste oil, jet fuel pods, old transformers containing PCB !, liquids and oil filters. It is highly suggested that this 
	l 

	• .:._·• site be samptecL.s.omettme over the summer. Especially 
	-l_ coris1dering the close proximity of this site to the oldf Quiogue landfill and Peter Lane.
	.
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	·1 
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	.-.
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	' 
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	base of the pit which was at least one acre in surface area and probably 2-3 feet deep. There was significant refuse, old rotted animal carcasses and numerous dead seagulls in the pond and on the shores of it. About 300 feet south of this excavated abomination was the septage pit lagoon system. It consisted of aboutl20 deep pits interconnected by trenches. There was a substantial amount of septage that had alreadybeen dumped here. According to Mrs. Bennett, the septage has definitely been contaminated with 
	This facility definitely warrants sampling. It might also be a good idea to consider groundwater sampling downgradientfrom the site both in and out of the leachate plume. According to Hrs. Bennett, several drinking water supply wells are severelycontaminated already and the residents must bring in water from elsewhere. 
	In conclusion, our trip to the Town of Southampton was extremely enlightening. We now have evidence of three new sites that deserve to be added to the Registry. Those three sites being the Suffolk County Airport Demo Site, the Suffolk County Airport Canine Kennel Corp site and the Bridoeha~ptonsites, east and west. These three sites warrant a classification of 2a at this time. Obviously, sampling must be done to determine the true extent of the problems there. 7he North Sea Landfill truly deserves the atten
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	DRAFT/83C146/l.0/10-25-83 
	i. 
	PHASE I·EVALUATION GEOHYDROLOGIC/WATER QUALITY CONDITIONS SUFFOLK COUNTY AIRPORT AND VICINITY WESTHAMPTON, NEW YORK 
	1.0 CONCLUSIONS AND RECOMMENDATIONS 
	1.1 Summary of Conclusions The findings of our evaluation of the geohydrologic and water quality conditions in the vicinity of the Suffolk County Airport fuel storage tank farm are based on review and evaluation of subsurface information, water quality sampling and analyses conducted by various County and State agencies such as Suffolk County Department of Health Services (SCOH) or its predecessor, Suffolk County Department of Environmental Conservation, New York Air Guard (NYAG), as well as the 
	U.S. Air Force, New York Department of Transportation (NYDOT), and New York Department of Law (NYDCL). In addition, short reports, memoranda and field investigative logs were reviewed for the purpose of piecing together, in chronological order, the events leading to the current study. The following conclusions are based on our interpretation and analysis of the data collected through 1982: 
	(1) 
	(1) 
	(1) 
	Based on the terrain and surface drainage in the immediate vicinity of the tank farm, a spill of large quantity of fuel will follow the land slope toward the southwest and the Aspatuck Creek. 

	(2) 
	(2) 
	Due to high ground water recharge rate, some of the fuel introduced on the surface by spills will reach the water table 


	1-1 
	1-1 
	~~~ 
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	DRAFT/83Cl46/l.0/10-2S-83 
	(8) 
	(8) 
	(8) 
	Aspatuck Creek marshland was not explored by early field investigations for the possibility of providing the jet fuel escape route via surface runoff. 

	(9) 
	(9) 
	Aspatuck Creek, which is maintained mainly by ground water discharge, will divert ground water flow toward it in the vicinity of Peters Lane. No sampling was conducted in the creek during the period following the reported spills at the tank farm. 

	(10) 
	(10) 
	Twenty-five (2S) organic compounds, including JP-4 and its 


	components, were detected in various monitoring wells between two 
	and sixteen times. Some of the repeated detections were at the same well. Tetrahydrofuran (THF) was detected up to twenty times, at high concentrations, in the new wells installed by the 
	NYDOT. This is probably contamination introduced during well construction and utilizing PVC glue compound. THF should not be 
	considered as part of the general ground water contamination 
	problem emanating from the tank farm. 
	(11) Background levels of the various contaminants north ·(the upgradient direction) of the tank farm and the airport in general are not known. 
	(12) High JP-4 concentrations in ground water near the tank farm could be the result of one or a combination of the following modes of fuel spills: (a) slow and continuous leaks prior to 1974, (b) slow and continuous leak from 1974 through 1977, and (c) the spill of 1974. 
	1-3 
	1-3 

	DRAF'l'/83Cl46/l.0/10-25-83 
	(13) 
	(13) 
	(13) 
	The airport landfill situated near the southeast corner of the property does not affect the quality of surface water in the Wildlife Refuge. 

	(14) 
	(14) 
	Distinction between ground water contamination due to spills of JP-4 and jet A fuel is not ~lear at this time. 

	(15) 
	(15) 
	The ground water travel time between the tank farm and South Country Road (the approximate length of Peters Lane) is the equivalent of between 7 and 10 years. 

	(16) 
	(16) 
	The availability of monitoring wells in the area bounded by the tank farm to the north, Peters Lane to the west, Montauk Highway to the south and the eastern boundary of the scrap yard is sufficient. However, most of their depths and screen setting are unknown. In other areas such as south of the Montauk Highway, and east of south Country Road, additional domestic wells may be available for future water level measurements and sampling. 


	1.2 Recommendations The following recommendations are divided into two parts: (1) the area outside airport property, and (2) the immediate vicinity of the tank farm and the airport area in general. The recommendations include data base deficiencies to be supplemented by the NYAG or additional field work during Phase II. Off-site: 
	1-4 
	1-4 

	DRAFT/83Cl46/l.O/l0-25-83 
	(l) 
	(l) 
	(l) 
	All existing monitoring wells, a selected nwnber of private wells and all water supply wells should be surveyed to provide a unified base map for elevation and water table contour determination. 

	(2) 
	(2) 
	Total depth of the available monitoring wells and depth to water should be measured and determined, from either files or interviews with well owners. 

	(3) 
	(3) 
	Water table contour maps and the inferred ground water flow lines should be constructed quarterly. 

	(4) 
	(4) 
	From testing of a few selected wells (i.e., SCWA water supply wells and/or selected monitoring wells) hydrogeologic parameters should be determined. From these, ground water travel time and equal travel-time map should be constructed. 

	(5) 
	(5) 
	Existing private wells located to the south of Montauk Highway should be_ surveyed and added to the overall monitoring system. 

	(6) 
	(6) 
	New wells should be drilled to completely penetrate the upper glacial aquifer. Screen intervals should be specified to cover the total saturated thickness of the aquifer. 

	(7) 
	(7) 
	Three wells should be drilled along the Aspatuck Creek from the head waters to the head of its tidal water. 

	(8) 
	(8) 
	Ground water and surface water sampling, at key existing wells, new wells and along Aspatuck and Quantuck Creeks should be conducted to complete the base line data. 
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	(9) 
	(9) 
	(9) 
	(9) 
	Table-top (laboratory column) experiments should be conducted 

	with local sands and JP-4 fuel to study the dispersion/adsorption properties of the fuel. 

	(10) 
	(10) 
	Background water quality information for other adjacent areas 


	should be documented. on-site: 
	(1) 
	(1) 
	(1) 
	Conduct a complete inventory and survey of all existing wells including depth and water level measurements. A map showing the location of all NYAG monitoring wells should be obtained. 

	(2) 
	(2) 
	Request all water quality data from NYANG, especially for wells located near the fire pit. 

	(3) 
	(3) 
	Request any chemical analysis of soils which may have been conducted by the NYAG. If such an analysis is not available, a test well should be drilled near the southwest area of the tank farm and soil samples collected above the water table for chemical analysis. 

	(4) 
	(4) 
	Hydrogeologic parameters near the fire pit and the landfill in the southwest corner of the airport property should be determined. Water table configuration for these areas should be determined. 

	(5) 
	(5) 
	A "background" well north of the fire pit area, and within the airport property should be drilled, logged and sampled. Both soil and water samples should be analyzed for the components of JP-4 fuel. 
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	2.0 INTRODUCTION 
	2.0 INTRODUCTION 
	2.1 Purpose 

	This report presents the Phase I portion of the review and evaluation of the geohydrologic and water quality conditions in the vicinity of the Suffolk. County Airport, located n~ar the Village of Westhampton, New York. The evaluation was based on data made available to Dan Raviv Associates, Inc. (DRAI) by the Environmental Protection Bureau, State of New York Department of Law (NYDOL) (Appendix A). The purposes of this evaluation were to, (1) establish, based on existing data, the extent of ground water con
	2.2 Scope of Review In order to evaluate the data base and develop conclusions and recommendations relative to the geohydrologic conditions in the area, 
	we directed our efforts in four tasks: Task 1: Review of reports and, in particular, of data and information on water quality, water levels, and 
	water usag~ near the airport; Task 2: Field reconnaissance and meetings with technical 
	2-1 
	2-1 
	/Jff'e 

	DRAFT/83Cl46/2.0/10-24-83 
	personnel of the Suffolk County Water Authority and Suffolk County Health Services (previously Suffolk County DEC); 
	Task 3: Conducted limited-field investigation, including water quality sampling and water level measurements in monitoring wells near the fuel 
	storage area; 
	Task 4: Data analysis, presentation and report preparation including recommendations for remedial actions to mitigate ground water pollution and protect public water supplies. 
	For Task 1, the data and reports listed in Appendix A were reviewed. These data were provided by the. Environmental Protection Bureau of the New York State Department of Law at the onset of this evaluation or were requested by DRAI. 
	The Task 2 field reconnaissance was conducted. Dr. Greg Shkuda and Mr. Richard Markel of the NYOOL accompanied Dan Raviv of DRAI during the site visit. Our survey of the land features at the spill sites consisted of a specific inspection of the area by driving and walking along the road on the southern airport boundary, visiting the fuel storage tanks, airport landfill and the fire pit location. Limited 
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	field investigation was performed as described in Task 3. DRAI personnel conducted a field investigation on August 8, 1983. Three Department of Transportation wells (Nos. 19, 16 and 14) south of the NYAG tank farm were measured for water levels and sampled. The memo documenting the field trip may be found in Appendix D. 
	2.3 Chronology of Spills and Subsequent Actions Outlined below are the major events relating to the Jet Fuel spills which occurred at the Suffolk County Airport at Westhampton (from 
	Markel investigation, December, 1980, Ref. 240). Date Event 1966 or 1967 84,000 gallons of JP-4 Jet Fuel lost by Air Force (Air Force never admitted this) Feb. 25, 1974 A spill of 10,700 gallons of JP-4 Jet fuel reported spilled by the New York Air Guard (NYAG acknowledges this spill). April 16, 1974 
	John Miller, a local well driller, discovers fuel in some of the wells he is drilling-SOD ft. south of tank farm. May 3, 1974 
	Commissioner John Flynn (SCDEC) receives a request from Legislator N.W. Daniels to commence an investigation into fuel spills at the Air Base. 
	May 10, 1974 
	May 10, 1974 

	Meeting was held to discuss the fuel spills and 
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	July 1, 1974 
	July 1, 1974 
	Feb. 24, 1975 
	June 24, 1977 

	possible abatement actions to be taken. The meeting was attended by representatives from the NYAG, Suffolk County Department of Environmental Control (SCDEC), New York State Department of Environmental Conservation (NYSDEC), USEPA, Suffolk County Department of Health (SCOH), Suffolk County Water Authority SCWA), and Suffolk County Aviation Department (SCAD). NYSDEC proposes a program to clean up the 10,700 gallon JP-4 spill of February 25, 1974. The cost of this program was estimated at $400,000 and was nev
	oil plume by SCDEC, Fresh Water Resource Section. Five homes and one apartment building (housing four families) had their wells contaminated by 
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	June-July, 1977 
	June-July, 1977 
	July 14, 1977 
	Sept. 26, 1977 
	November, 1977 
	Dec. 19, 1977 
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	fuel -as was evident by fuel odor emanating from faucets. SCDEC drilled wells near Peters Lane and north of tank farm at Air Base. Conclusion reached was that the northern portion of Peters Lane water supply was contaminated by fuel at a depth of about 55-75 ft. below surface (depth to water table 30feet) • Meeting held to discuss new findings of contamination of ground water on Peters Lane. 
	Agencies involved were SCDEC, NYAG, NYSDEC, SCHS, SCWA, USEPA, and the consulting firm Geraghty & Miller, Inc. The main outcome of this meeting was that public water should be provided to Peters 
	Lane. 
	Lane. 

	National Guard water truck and containers are set up on Peters Lane so that residents can have potable water. Water main is installed on Peters Lane and the homeowners are hooked up, NYSDEC has intentions of suing the Defense Department. Geraghty & Miller, Inc. submitted a preliminary estimate for cleanup of Westhampton Air Base fuel spills. 
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	March 14, 1978 
	March 14, 1978 
	August 9, 1978 
	Feb. 5, 1979 
	Feb. 6, 1979 
	May l, 1979 
	June 23, 1980 

	Meeting held at Air Base to review events to date. Joan Sherb, NYSDEC indicated she would initiate a lawsuit against U.S. Defense Department. Air Guard offers laboratory support and requests that the wells in the affected area be sampled. Meeting held at Air Base. NYAG admitted to the 10,700 gallon fuel spill. The NYAG requested citations of the law under which they would have to clean up the fuel spill. Joan Scherb, Regional -NYSDEC attorney sends a letter to NYAG outlining laws under which it is illegal t
	reservoir. 
	reservoir. 

	Water samples are collected from two wells near Peters Lane. Samples could not be collected from homes on Peters Lane because their original well pumps were inactivated when they were hooked up to the public supply. SCHS prepares estimates to clean up the aquifer contaminated by the 1966-67 spill (84,000 gallons) and the 1974 spill(lD,700 gallons). The contaminated area is estimated to extend over 600 
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	; 
	acres and the cost of cleanup was determined to be approximately $45,000,000. July 2, 1980 The above cost of cleanup is forwarded to Joan Scherb (NYSDEC) • 
	November, 1980 NYSDEC files.a $45,000,000 notice of claim against the federal government for Jet-fuel pollution of the ground water near the Suffolk County Airport in Westhampton. 
	A summary of water quality sampling and analyses relating to the investigation by the SCHD during the period 1974-1977 is presented in Table I. This summary was extracted from the file material attached to the December 24, 1980 memo from Richard Markel to Joseph Baier, of 
	the Suffolk County Department of Health (SCHD). Field investigations, 
	including well drilling and ground water sampling, were conducted 
	during the period from 1974 through 1980 and in subsequent years. 
	These are summarized in Section 3.3. 
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	result of the reported spills. The responsibility for well installation, number of wells, well use and their characteristics are summarized below for clarity. The location of these wells is shown on Figure 2 and their history, ownership and properties listed in the respective tables. 
	(1) 
	(1) 
	(1) 
	New York Department of Transportation Wells (Table II) NYDOT installed 22 wells in March 1982 in an area from just south of the tank farm to just south of Montauk Highway. These wells penetrate the top of the water table and are screened three to five feet into the water table. Water level measurements and water quality samples were obtained in these wells in March 1982. 

	(2) 
	(2) 
	Private Wells (Table III) A number of private wells have been sampled at various times since 1974. In general, well construction details and pump 


	setting depths are not known. 
	(3) Suffolk County Department of Health Wells (Table IV) In December 1981, the SCDH drilled 6 wells in an area just south of the tank farm. These wells ranged in total depth from 37 to 82 feet and completed with a 5-foot screen at the bottom. Wells 4, 6 and 7 were sampled in December, 1981; Wells 4 and 6 were sampled again in March 1982 and May 1982. Wells 2 and 5 have been sampled during drilling and were not completed as 
	monitoring wells. 
	(4) Suffolk County Water Authority Monitoring Wells (Table V) 
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	, 
	Five wells were installed by the SCWA in August 1974. These were 
	installed after contamination problems were first discovered 
	south of the airport. They were installed in a location between 
	the SCWA public supply well field of Meetinghouse Road and the 
	southern end of the airport. These wells are relatively shallow 
	and are screened into the top of the water table. 
	(5) 
	(5) 
	(5) 
	SCWA Water Supply Wells (Table V) These wells were const:,:ucted from 1903 to 1962 and collectively pump on the order of 3,000 gallons per minute (gpm). They range from 46 to 78 feet in total depth. Screened intervals are generally from 20 to 25 feet from the three-foot bottom tailpiece. 

	(6) 
	(6) 
	Additional SCWA Monitoring Wells (Table V) These wells were drilled in June 1974 and are located throughout the project area. The wells were installed as part of the SCWA monitoring system. They range from 8 feet to 44 feet in depth and are screened 3 to 5 feet from the bottom. No recent sampling data is available for these wells. 

	(7) 
	(7) 
	New York Air Guard Wells (Table VI) Twenty-three wells were drilled in May 1982 in the area in and around the airport. These wells range from 10 to 40 feet in depth with ten feet of screen at the bottom. These wells were sampled in May 1982. 

	(8) 
	(8) 
	Quogue Wildlife Refuge (Table VII) 
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	In March, 1983, six monitoring wells were installed in the area 
	proposed for development adjacent to the wildlife refuge. The 
	wells range from 24 to 65 feet in depth and are screened 3 feet 
	at the bottom. These wells were sampled March 29, 1983 by ORAI 
	as part of a baseline study. 
	(9) SCOH Investigation Wells (Table VIII) Six (100 series) wells were installed during the June-July 1977 investigation in the Peters Lane and tank farm area by SCOH. These wells were augered to 82 feet with water or soil samples taken at different depths These wells were screened and completed either at the top of the water table or at about 65 feet. Three wells CS-series) were installed in March 1982 in the vicinity of the airport landfill. These wells were augered to 62 feet and sampled at several depths
	feet. 
	feet. 
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	4.0 EVALUATION OF AVAILABLE DATA 
	4.1 Methodology 
	4.1 Methodology 

	Base Map The Suffolk County Airport and vicinity base map was constructed from an aerial photograph mosaic dated April 6, 1976. Roads, bodies of water, and other pertinent land features were drawn on the map. This base map was used for water quality, water level and water table contour interpretation presentations. 
	Well Location and Identification Map Through review of the data received from NYDOL, well classifications 
	were assigned and locations approximated. These well locations were 
	marked with a symbol as to ownership or designation on a copy of the base map (Figure 2) and assigned their respective numbers. A 
	tabulation of the available well data was also placed on Figure 2 listing the type of well or ownership, well number, date drilled and well depth when available. 
	A grid wit.~ a scale of 1,000 feet by 1,000 feet was also drawn over 
	the base map (Figure 2). The purpose of this grid is to illustrate the location and density of available wells throughout the study area. The grid will also serve as a reference for well locations and the evaluation of the monitoring system adequacy. 
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	Water Table Contour Map An attempt was made to contour water table elevations with the data available from all wells. However, the only series of wells measured within a reasonable period of time to allow for proper contouring were the NYDOT wells. These measurements were taken between 9:00 a.m. and 
	1:00 p.m. on March 18, 1982. A tabulation of these measurements was reported on a drawing dated 3/22/82 for NYDOT (Reference No. 224, Appendix A). The elevations for these measurements were related to an elevation reference point designated as 100 feet. The location of this point is approximately at the 25 foot mean sea level elevation as taken from a USGS topographic map. The 25 foot elevation was substituted as the reference point. As a result, adjusted ground water elevations were tabulated (See Table IX
	Also included on Figure 3 are the designated locations of the two hydrogeologic profiles A-A' and B-B'. 
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	Hydrogeologic Profiles 
	Two hydrogeologic profiles were constructed (Figures 4 and 5). One 
	profile is oriented in a north-south direction and the other is 
	oriented in a southwest-northeast direction. Geologic logs were not 
	available for any of the wells except those installed by the NYAG. The general area geology consists of glacial tills and related outwash sands and gravels. The sands and gravels are approximately 100 feet below sea level in depth. Most of the wells are less than eighty feet deep and the lithology they penetrate is most likely these glacial sands and gravels. 
	The surface elevations for most wells (except the SWCA monitoring wells) were not available from the file data. The surface elevations used on the profiles were approximated from the USGS topographic 
	sheet. 
	sheet. 

	After the surface elevations were determined, the well depths and depths to water were placed on the hydrogeologic profiles (Figures 4 and 5). The NYDOT wells are drawn in dashed lines, due to the fact that no positive well depth is known. The NYDOT wells are reported as having their screens penetrating the top part of the water table, therefore only the reported depth to water was placed on the profile. 
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	For some of the wells found on the map, data were not available for either well depth or depth to water. 
	Water table elevations indicated on the profiles (although from various periods) is in general agreement with the water table contour map (Figure 3). They indicate ground water discharge to the Creeks and general ground water flow direction from north to south. However, two anomalously high water table elevations were recorded near the tank farm in December 19B1 and May 1982 (Figure 5). 
	Water Quality Map Water quality distribution in the water table aquifer for sampling conducted at the end of 19B1 and the beginning of 1982 was plotted on the base map for all the available wells and the respective sampling periods (Figure 6). Limited sampling of the Wildlife Refuge took place in March 19B3. To obtain this information, the laboratory data sheets were extracted from the file received from the NYDOL. These data sheets ar presented in Appendix B. In addition, the reported composition and the v
	A list of organic compounds was compiled from the laboratory data sheets (Table X). The densities of the compounds were determined and 
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	listed and a numerical index was assigned for reference on the map 
	(1,1-dichloroethlyene was accidentally omitted, but was only present 
	in one sample at 4 ppb). These compounds were also listed 
	alphabetically with a cross-reference to index numbers (Table XI). 
	The laboratory data results were .reviewed and compared to memos, 
	notes, and letters to assess any additional information pertaining to 
	the samples. Information from qualitative testing in the field (i.e. 
	odor, taste and appearance) of some the samples is available from the 
	files, but has not been presented on the water quality map. Some of 
	these data are presented in Table I for the period 1974 through 1977. 
	After the locations of the samples had been placed on the map, the data from the laboratory results were then transferred. Near each well location, the compounds found were listed in an increasing order according to the index number (Table X). If the compound was present or detected, the assigned index number is listed. If the compound was present and quantified, the index number is listed with the concentration (in parts per billion) in parenthesis next to the number. 
	A line was drawn under the listing of compounds present in the sample, and the following information was placed underneath it: 
	(l) Sample number 
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	(2) 
	(2) 
	(2) 
	Well or sample depth (when available); and 

	(3) 
	(3) 
	Month sampled 


	water quality data presented on Figure 6 ranges from non-detected concentrations to about 1,000,000 ppb. Many of the compounds were reported as present and were not quantified. Taking into account that the high concentrations may have been an analytical error, a contaminated ground water area south of the tank farm can nevertheless 
	be delineated. 
	be delineated. 

	Number of Detected Compounds 
	A graphic representation of the most frequently detected organic 
	compounds in ground water versus the type of compound found was 
	constructed (Figure 7). 
	The reported detection for the monitoring wells were tabulated for all 
	compounds detected in two or more samples and were placed on the 
	graph. This graph represents the frequency of compounds detected in 
	ground water samples regardless of their concentrations. 
	4.2 Geology The geology of the region has been extensively studied, primarily because of the importance of ground water to Long Island. Glacial 
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	deposits, consisting of till and outwash sands and gravels of Pleistocene Age, mantle much of Long Island. In this area, they are found to a depth of about 100 feet below sea level and unconformably overlie the sediments of the Cretaceous Magothy Formation on an erosional surface. The Magothy Formation consists of silts, sands, gravels, and clays and is reported to be 800 to 1,200 feet thick in this area (Jacob, 1968; Anderson & Berkebile, 1976). The underlying Cretaceous sediments and bedrock are not consi
	Descriptions of samples obtained during drilling for installation of monitoring wells in the vicinity of the Suffolk County Airport indicate that the glacial material is composed primarily of fine to coarse sand with some silt and gravel. Glacial material is often variable in lithology and depositional mode within relatively small areas. Local variations could affect ground water quality, in particular clay particles may adsorb organic compounds in percolating water. Variations in depositional mode, resulti
	well should be obtained whenever possible. 
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	The constructed hydrogeologic profiles (Figures 4 and SJ display the depths of some of the wells and the lithologies encountered. Based on available information about the area, the lithology is described in the profiles as fine to coarse glacial sands and gravels. 
	4.3 Geohydrology Geohydrologic conditions of the region are known based on numerous investigations (Nemickas, 1982; Berkebile, 1975; Holzmacher, McLendon and Murrel, 1968). Underneath Long Island fresh ground water occurs in a lenticular shaped deposit overlying salt water. The deposit is thickest toward the center of the island, thinning rapidly along the coasts. The fresh ground water near the Suffolk County Airport is usually under phreatic water table conditions. As a result, the elevation of the water 
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	The water level contour map, constructed from the March 1982 measurements in the NYDOT wells indicate that the water table in the study area generally slopes to the south and is affected by streams to the SE and SW (Figure 3). We have assumed that these measurements indicate •static" conditions because: (a) most private wells in the area have not been in use since 1977; (bl we do not have pumping records from the SCWA supply wells along Meetinghouse Road to indicate variations in the pumping rate from 3,000
	-3
	-3

	the order of 1.5 x 10 ft/ft. The velocity of ground water flow in the glacial aquifer is computed from on Darcy's Law: (l)
	Ti 
	Ti 
	dn 

	where: v = acutal velocity of ground water, ft/day T = transmissivity -ranges from 6,000 to 10,000 ft/day 
	2 

	i = hydraulic gradient, ft/ft 
	d = saturated thickness of the aquifer, feet n = porosity, assumed equal to specific yield 
	The computed groundwater velocity is therefore about 0.6 to 1.5 ft/day. 
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	The depth to water in the vicinity of the tank farm is on the order of 30-36 feet. The NYDOT elevations are tied into an assumed elevation which was adjusted for the construction of the contour map (Figure 3). Most of the elevations of the few other wells in which water levels have been measured are not known.· Water levels in private wells usually cannot be measured due to the inaccessibility of the wells. Without water level measurements tied into an elevation, and taken at regular intervals over a period
	constant. 
	constant. 

	The available depths to water were indicated on the hydrogeologic profiles (Figures 4 and 5). Some surface elevations, which were not available from the files, were approximated from the contours on the regional topographic sheet. These profiles display the general topography with relationship to the depth to water. In addition, 
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	considering the fact that the aquifer extends to a depth between 50 and 100 feet below land surface, it is apparent from the hydrogeologic profiles that ground water sampling is not representative of the total aquifer depth. In most cases, only the top few feet of the aquifer 
	were sampled. 
	were sampled. 

	4.4 Surface Water and Recharge The area south of the airport is bounded by two streams (Aspatuck and Quantuck Creeks) that join to form Quantuck Bay to the south. The Quogue Wildlife Refuge ponds and streams, which are on the east side of the airport, drain south into Quantuck Creek. Aspatuck Creek also flows south on the western side of Peters Lane. Although no culvert is present under the railroad and road to the north of Aspatuck Creek, it was noted through our field observation that this area (which is 
	The average precipitation for the area is 43 inches per year, based on the 30-year precipitation records of the National Weather Service 
	(Nemickas, 1982). The amount of overland runoff from precipitation is relatively low because the soil and subsurface are highly permeable. Much of the precipitation is infiltrated through the unsaturated zone to the water table. Therefore, the surface water consists mainly of ground water discharge. 
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	The division between infiltration and runoff of a contaminant "slug" such as the 10,000 gallons of fuel spilled is dependent upon several factors including: precipitation amount and duration, land surface slope and the characteristics of the unsaturated material above the water table. It is generally assumed that the soils and glacial sands allow for rapid infiltration and recharge. However, based on local drainage, a spill of such magnitude could in part reach surface water bodies. 
	4.5 Water Quality 
	4.5 Water Quality 

	4.5.1 Ground Water The water quality of the glacial aquifer in the area has generally been found to be potable in most parts. Iron, chloride and nitrate often occur in concentrations higher than drinking water standards of background concentrations. Concentrations of iron in the majority of water samples (March 1983) taken from the wells installed adjacent to the Quogue Wildlife Refuge were found to be above the New York State lilllits for drinking water (0.3 mg/1). The remaining parameters tested were with
	4-12 
	4-12 

	DRAFT/83Cl46/5.0/4-84 
	Grid Area(s) Approximate Number of Homesites or Land Use 5-I 2 homesites and Quantuck Creek 6-C Open area, SCWA well field 6-E 8 homesites 6-F 8 homesites 6-G 2 homesites and Quantuck Creek 
	This evaluation will be considered when determining recommended well placement for remedial measures as discussed in Section 7.0. 
	5.2 Frequency and Consistency of Sampling The purpose of monitoring ground water quality in the study area was to: (l) determine if ground water is contaminated, (2) determine the extent of contamination; and (3) determine the rate and direction of contamination movement and the resultant natural dilution, if any. 
	The sampling of ground water should be conducted on a regular schedule, which has not been done in the past. The periodic sampling of designated groups of wells located along approximate flow lines was not done. At various sampling times the parameters tested for were not consistent. For proper definition and mapping of contaminants and their movement, sampling must be on a regular schedule, utilizing the same wells of known depth and construction and analyzing for the same type of parameters. Based on grou
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	between adjacent monitoring wells, quarterly to semi-annual sampling would have been sufficient. However, in the past no consistent sampling schedule was followed. 
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	6.0 DATA DEFICIENCIES The data deficiencies for the evaluation of the geohydrologic and water quality conditions in the vicinity of the tank farm can be separated into four categories: 
	1) The characteristics of .the ground water monitoring wells. 
	2) The extent of the monitoring network. 
	3) The operation of the monitoring network. 
	4) Aquifer and surface stream parameters. The approach during much of the previous field work has apparently been based on the existence of a simplified ground water system. The basic conclusion was that ground water pollution exists south (down­gradient) of the tank farm. However, for a more accurate evaluation of the migration of pollutants, the physical and chemical interactions of the ground water with other factors must also be taken into account. These factors are: type of contaminants, movement of co
	The characteristics of the ground water monitoring wells are deficient in that no survey (i.e., reference elevations and distances) of all the monitoring points was conducted. In addition, no distinction has been made between different sampling depths in the aquifer. A survey 
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	is necessary for construction of ground water contour maps to deter­mine water table configuration, direction of flow and flow rates. Sampling at different, known depths is necessary in order to describe the spread of contaminants, because of vertical as well as lateral migration of contaminants. This.type of ground water movement occurs as a result of the vertical component of flow, differences between the specific gravity of the water and the contaminants, the influence of pumping wells, and the general a
	The ground water monitoring network is sparse or non-existent in some areas, including the critical areas of ground water discharge near surface water. There is a need for wells located in "background" areas. These areas should not have been affected by the movement of the contaminants. Both on-site and off-site background wells should be designated or constructed. The on-site location is some distance north of the tank farm. It is not known from the available data if the NYANG had found such an area north 
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	The operation of the monitoring network used in previous samplings is incomplete. The wells which have been used are part of various monitoring systems (Figure 2) and are not integrated into a single network. There has seldom been any uniformity or regularity to the sampling and water level measurements program. Several agencies have been involved without a continuous effort of utilizing the same wells, sampling schedule and procedures, and comparison of results. The method of sampling is particularly impor
	There are deficiencies in information on wells which are located 
	on-site in the areas of suspected spills and other sources of 
	contamination such as the fire pit. Specifically, the location, dimensions and properties of each monitoring well (existing or plugged) are needed. In addition, results of water level measurements, sampling and analyses should be collected and added to the baseline information of this report. Access to those wells should be allowed to the staff of the NYDOL so that they may conduct independent testing and sampling. 
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	Data deficiencies also exist with regard to aquifer and surface streams characteristics. These include characteristics such as aquifer transmissivity, hydraulic conductivity, effective porosity, the relationship between ground water discharge and creek flow, the rate of infiltration, and the gain or removal of contaminants during recharge or discharge. Without knowledge of these factors, the mass balance and movement of contaminants is difficult to quantify. 
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	EXPLANATION SYMBOL DESCRIPTION NEW YORK DEPARTMENT OF TRANSPORTATION WELL 
	• 

	Sampled 3/82 PRIVATE, RESIDENTIAL WELL
	X 
	X 

	Sampled 2-3/82 
	SUFFOLK COUNTY DEPARTMENT OF HEALTH (SCDH) WELL Sampled 12/81 & 3/82 SUFFOLK COUNTY WATER AUTHORITY (SCWA} MONITORING WELL
	® 
	® 

	Sampled 12/81 & 1/82 SCWA PUBLIC SUPPLY WELLS
	-t+ 
	llEW YORK AIR GUARD WELL 
	■ 
	■ 

	Sampled 5/82 
	QUOGUE WILDLIFE REFUGE WELL OR SURFACE WATER SAMPLE POINT Sampled 3/83 "S" MONITORING WELL OF SCDH SYSTEM SCDH INVESTIGATION WELL 
	(no sample data since 1977) 
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	TABLES 
	TABLES 

	Dan Raviv Associates, Inc. 
	TABLE I 
	TABLE I 

	Summary of Water Quality Analyses (l) Conducted in the Vicinity of Tank Farm 1974, 1975 and 1977 
	Depth Tested Sampled By 
	Depth Tested Sampled By 
	20' -30' Newing Labs 40' Newing Labs 40' -60' Newing Labs 
	AFL 
	AFL AFL 
	AFL AFL 
	SCECL SCECL SCECL SCWA 

	(2)
	(2)
	Comments 

	No hydrocarbons from GC results No nydrocarbons from GC results Presence of hydrocarbons from 
	GC results 
	Tested for general chemistry 
	Tested for general chemistry 
	Tested for general chemistry 
	JP-4 0. 7 ppm 
	JP-4 0.5 ppm 
	JP-4 0.3 ppm 
	JP-4 2.1 ppm 
	JP-4 3.0 ppm (water layer) 
	JP-4 773.0 ppm (silt) 
	Tested for general chemistry (TOC-4. 0 mg/1) Tested for general chemistry (TOC-37.0 mg/1, sample described) as "too oily") Tested for general chemistry (TOC-6. 0 mg/1) 
	Tested for general chemistry and sent to USEPA Labs where GC/MS results were negative for fuel or gasoline. 
	,1) Based on information and laboratory sheets compiled by R. Markel of the SCHD (December, 1980). 
	2) Comments on reported results as to fuel or hydrocarbons present, all other parameters are not applicable. 
	(3) 
	(3) 
	(3) 
	Suffolk County Environmental Control Laboratory. 

	4) 
	4) 
	Aerospace Fuels Laboratory. 


	TABLE 1 (cont.) 
	TABLE 1 (cont.) 

	{ 
	I-2 
	I-2 
	TABLE II 

	New York Department of Transportation Wells 
	Screen Depth to Water Well No Interval from TOC (ft.) 
	1 All wells 26 3/18/82 2 screened 28 3/18/82 3 from 2 to 28 3/18/82 4 5 feet into 27 3/18/82 5 the top of 26 3/18/82 6 the water 26 3/18/82 7 table. 24 3/18/82 8 21 3/18/82 9 16 3/18/82 10 26 3/18/82 11 24 3/18/82 12 19 3/18/82 13 20 3/18/82
	( 
	14 34 3/18/82
	' 
	15 34 3/18/82 16 32 3/18/82 17 36 3/18/82 18 26 3/18/82 19 33 3/18/82 20 33 3/18/82 21 31 3/18/82 22 25 3/18/82 
	..ro"(D 
	..ro"(D 
	TABLE III 
	Private Wells 
	Well (l)

	Sample No. Location or OWner on Map Depth (ft) 
	I 
	L 

	Public Works Garage y 
	J. Phares A Chesterfield Assoc. B 
	J. Valdez C 70 
	V. Allen D 
	P. Vella E 98 Stain (SCWA?) F 
	w. 
	w. 
	w. 
	Burding G 34 

	M. 
	M. 
	Barauskas H 150 

	H. 
	H. 
	Sadlowski J 45 

	F. 
	F. 
	Hulse I 70 

	R. 
	R. 
	Barauskas K 70 

	A. 
	A. 
	Povilaucks L 34 

	B. 
	B. 
	Novick M 36 

	c. 
	c. 
	Belson N 33 Fire Equip. Repair 0 23 Brown p 


	J. Tiln\ai1 Q
	I 

	:I 
	J. Bruno R 28 McCutcheon s 
	B. Schul.berg T Betz 24 O'Brien 25· D. White 26 30? F.C. White 27 20 Fisher 28 Noble Laird 32 J. Fitzharris 33 H. Boyd 34 21? W.H. Maio 35 C. Northington 36 E. Schultz 37 54? D. Smiley 38 D. Fitchugh 39 B. Beczak 40 L. Rogers 41 25? R. Kavan 42 32? Stanch 43 50 
	(1) These measurements may be sampling depths. Some are the footage numbers written under the names and address on sampling data. 
	TABLE IV Suffolk County Department of Health Wells 
	TABLE V Suffolk County Water Authority Wells 
	Elevation of Well Screen Depth to Measuring Diameter Well No. Depth (ft) Interval (ft) Water (ft) Point (ft) Casing (in) 
	l(S52496) 20.8-25.8 19.9-8/74 25.4 2 2 (S5249F) 17.6-22.6 16.7-8/74 22.2 3 (S52498) 15.8-20.8 15.0-8/74 20.5 4(552553) 13.4-18.4 12.7-8/74 18.0 5($52554) 14.0-19.0 13 .4-8/74 18.6 2 S52128 37 32-37 31-6/74 41.38 5 S52492 8.4 5.4-8.4 7-7/74 17.50 2 S52548 40 30.3-35.3 31-8/74 41.37 2.5 S52549 42.5 35.1-40.l 36-8/74 45.82 2.5 S52550 44 36.5-41.5 37-8/74 46.82 2.5 S52551 28.9 20.2,-25.2 21-8/74 29.63 2.5 
	Meetinghouse Road Well Field 
	l 46 8 12 47 10 13 47 10 14 58.3 10 15 56.4 10 16 58.3 10 17 56.2 10 18 54.6 10 19 54.7 10 20 77.8 16 21 50.3 8 
	83Cl46/table 6/10-20-83 
	83Cl46/table 6/10-20-83 
	TABLE VI 
	New York Air Guard Wells 
	TABLE VIII

	( 
	Monitoring Wells Installed by (l Suffolk County Department of Health ) 
	Date Depth Screen Depth to Well No. Drilled (ft) Interval (ft) Water (ft) Comments 
	#118 6/77 82 61: -63 10 fuel 30' -55' 
	. 
	. 

	82 64 -66 20 fuel 30' -60'
	1117 6/77 
	1117 6/77 

	#119 6/77 82 Top of Water Table 22 no fuel 
	82 30 -35 35 upper 5' of aquifer contamination #141 7/77 82 Top of Water Table 28 no fuel 
	1140 7/77 

	#142 7/77 82 Top of Water Table 18 no fuel 62 60 -62 15 airport landfill
	S72534 3/82 62 60 -62 15 airport landfill 20 -22 15 airport landfill
	S72535 3/82 
	22 

	S72536 3/82 
	S72536 3/82 

	(1) Sources: December, 1980 Memo from Markel to Baier. October, 1983 Letter from Markel to DRAI. 
	TABLE IX 
	TABLE IX 

	Relative Ground Water Elevations NYDOT Wells (l) 
	March 22, 1982 
	March 22, 1982 
	NYDOT Well No 
	1 2 
	3 
	4 
	5 6 7 8 9 
	10 
	11 
	12 13 14 15 16 
	17 
	18 19 20 21 22 
	NY DOT() 
	2

	Top of Well Elev. (ft) 
	107.41 109.58 110.25 108.80 106.70 111.73 107.75 102.35 
	96.55 106.72 104.50 100.50 
	99.72 119.53 120.14 118.22 121.39 110.99 116.84 116.97 113.94 104.92 
	NY DOT Ground Water Elev. (ft) 
	Bl. 73 81.90 81.94 82.10 80.96 86.06 84.12 81.48 80.56 80.78 80.53 81.13 80.34 85.85 85.89 86.09 85.44 85.06 84.16 84.34 83.40 B0.02 
	NYDOT Depth to Water (ft) 
	25.68 27.6B 28.31 26.70 25.74 25.67 23.63 20.87 15.99 25.94 23.97 19.37 19.58 33.68 34.25 32.17 35.94 25.93 32.68 32.63 30.54 24.90 

	Relative() Top of Well Elev. (ft.msl) 
	3

	32.41 34.58 35.25 33.80 31.70 36.70 32.75 27.35 21.55 31. 72 29.50 25.50 24.92 44.53 45.14 43.22 46.39 35.99 41.84 41.97 38.94 29.92 
	Relative Ground Water Elev. (ft.msl) 
	Relative Ground Water Elev. (ft.msl) 
	6.73 6.90 6.94 7.10 5.96 11.06 9.12 6.4B 5.56 5.78 5.53 6.13 5.34 10.B5 10.89 11.05 10.45 10.06 9.16 9.34 8.40 5.02 

	(1) Relative elevations determined by substitution of the topographic elevation estimate for the starting point elevation of 100 ft by the NYDOT. 
	(2) All elevations were taken from fire hydrant N/W corner of 
	south Country Road and Peters Lane on top of bolt opposite •N" is •TENN• and assumed as elevation 100.00. 
	(3) Elevations determined using the 25 ft. elevation contour (on which the fire hydrant is located)) substituted for the 100.00 ft elevation. 
	DRAFT/83Cl46/table 10/10-19-83 
	Pagel of 3 
	Pagel of 3 
	TABLE X 

	Relative Density of Organic Compounds Detected in Water Samples(ll Suffolk County Airport 
	Compound
	Compound
	121
	No. 
	1 
	2 3 4 5 6 7 8 9 
	10 
	11 
	12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 
	36 
	(3)

	Organic Compound 
	pentane 2-methylpentane hexane 2,3-dimethylbutane 3-methylpentane 2-methylhexane heptane () 
	5

	3-methylhexane 
	161
	161

	2,3-dimethylpentane diethyl ether (?) 2,4,4-trimethyl-2-pentene methylcyclopentane _ _ 
	181
	181

	1,3 dimethylcyclohexane ethylcyclopentane methylcyclohexane ) 1,3,5-trimethylcyclohexane cyclohexane 2-propanol ethylcyclohexane acetone (2-propanone) 2-butanone 2,4-dimethyl-3-pentanone 2-methyl-3-pentanone para-xylene (1,4-dimethylbenzene) isopropylbenzene propylbenzene meta-xylene (1,3-dimethylbenzene) 1,3,5-trimethylbenzene toluene 
	19 

	ethylbenzene Ill) total xylenes 1,2,4 trimethylbenzene 
	benzene ortho-xylene (1,2-dimethylbenzene) tetrahydrofuran cyclohexanone 
	benzene ortho-xylene (1,2-dimethylbenzene) tetrahydrofuran cyclohexanone 
	41 
	Density 
	Rela~iv,


	(dimensionless) 
	(dimensionless) 
	0.6262 0.6532 0.6603 0.6616 0.6645 0.6787 0.6838 0.6860 0.6951 0.7138 0.7218 0.7486 
	---0-.7660·------0.7665 0.7694 0.7708 0.7786 0.7855 0.7880 0.7899 0.8054 0.8108(10) 
	-

	0.830 0.8611 0.8618 0.8620 0.8642 0.8652 0.8669 0.8670 0.8685 0.8758 0.8786 0.8802 0.8892 0.9478 

	DRAFT/83Cl46/table 10/10-19-83 
	Page 2 of 3 TABLE X (cont.) 
	Page 2 of 3 TABLE X (cont.) 
	Rela~iv)Density 
	14

	(dimensionless) 
	[l.O 
	l.1058 l.1757 (12)1.1834 l.2632 1.3266 1.3390 l.4397 l.4642 1.4950 l.5940 l.6227 

	COMPOUNDS REPORTED FOR WHICH RELATIVE DENSITIES ARE NOT AVAILABLE: 
	201 202 203 204 
	201 202 203 204 

	l-ethyl-2-methylcyclopentane l-ethyl-3-methylcyclopentane .JP-4 BTX + (benzene, toluene, xylene,+) 
	0.751 -0.802 > 
	0.751 -0.802 > 
	113 


	• 
	DRAFT/83Cl46/table 10/10-19-83 Page 3 of 3 
	TABLE X (cont.) 
	TABLE X (cont.) 

	Footnotes Source: CRC Handbook of Chemistry and Physics, 60th and 62nd editions. 
	(1) 
	(1) 
	(1) 
	Complete list of organic compounds [analyzed for] is shown in Appendix A. 

	(2) 
	(2) 
	see Figure 4, Water Quality Map. 

	(3) 
	(3) 
	Compound name as reported; name in parentheses is synonymous compound name for which relative density is available. 

	(4) 
	(4) 
	Density of liquid organic compounds at 20°C relative to water at 4°C, unless otherwise noted. 

	(5) 
	(5) 
	Relative density for (d) stereoisomer. 

	(6) 
	(6) 
	1,2-dimethylpentane also reported, but no relative density available. 

	(7) 
	(7) 
	Reported as 3,4,4-trimethyl-2-pentene, but no relative density available. 

	(8) 
	(8) 
	Relative density for (cis) structure. 

	(9) 
	(9) 
	Reported as 1,1,3-trimethylcyclohexane, but no relative density available; relative density for (cis) 


	structure. 
	(10) 
	(10) 
	(10) 
	Both organic liquid and water at 0°C. 

	(11) 
	(11) 
	Average of relative densities of meta-, para-, and ortho-xylenes. 

	(12) 
	(12) 
	Organic liquid at 57°C, water temperature not known. 

	(13) 
	(13) 
	Approximate density range -Military Specification MIL-J-5624E, March 23, 1960 


	New York Department of Transportation Wells 
	.. 
	C.lef~J 
	C.lef~J 

	NE'\V y O!:U"-·rESTil'-JG L.t.·~lBO::.:?.A·.:oR.IES, INC. 
	Pai;e 19 
	Pai;e 19 

	LabNo. 82-64452 (A) Sample: Rl7-01 
	VOLATILE COMPOUIIOS Detection Method CAS Limit Found Parameter tlJg/1): No. No. {,bq/1) (liq/1) 
	Acrolein 603, 624 107-C2-8 100 Acrylonitrile 603, 624 107-13-1 100 Benzene 624 71-~J-2 10 Bromodichloromethane 624 75-27-4 10 Bromofonn • • 624 75-25-2 10 Bromor-.e thane 624 74-aJ-9 10 Carbon Tetrachloride 624 . 56-23-5 10 Ch1 orobenzene 624 108-;0-7 10 Chlorodibromomethane 124-48-1 10 Ch1 oroethane 624 75-'.l0-3 10 2-Chloroethyl vinyl ether . '624 110-75-8 10 Chlorofonn 624 67-56-3 10 < 10 0--'romethane 624 74-a7-3 10 Dichlorodifluoromethane 624 10 
	< 100 
	< 100 
	16.6 
	< 10 
	< 10 
	< 10 
	< 10 
	< 10 
	62_4 
	< 10 
	< 10 
	< 10 
	< 10 
	< 10

	•
	•

	1,1-Dichloroethane 5·24 75-34-3 10 
	< 10 

	1,2-Dichloroethane 624 107-06-2 
	10 < 10 l,1-Dichloroethylene 624 75-35-4 ·10 Trans, 1,2-Dichloroethylene 624 156-60-5 10 1,2-Dichloropropane 624. . 78-87-5 10 1,3-Dichloropropene 624 10061-02-6 10 Ethyl benzene 624 100-41-4 10 Methylene Chloride 624 75-09-2 10. 1,1,2,2-Tetrachloroethane Tetrachloroethylene 624 127-18-4 10 624 108-88-3 10 < 10 1,1,1-Trichloroethar.e 624 71-55-6 
	< 10 
	< 10 
	< 10 
	< 10 
	88.6 
	< 10 
	624 79-34-5 
	10 < 10 
	< 10 
	Toluene 
	10 
	< 10

	. 
	. 

	1,1,2-Trichloroethar.e 624 79-00-5 
	10 
	< 10 

	Trichloroethylene 
	624 79-01-6 10 < 10
	•
	•

	Trichl orofl uoromethane 624 
	10 <· 10 \_ ,lyl chloride 624 
	7:-01-4 
	10 < 

	10 
	10 

	<=None detected, less than 
	Page. 20 
	Page. 20 
	Lab No. 82-64452 (A 

	Sample: Rl7-01 
	_62££!
	_62££!

	VOLATILE COMPOUNDS -cont'd Method Limit Parameter (.ug/1): No. 
	Detection 
	CAS 
	Found
	No. 
	(.ug/1) 
	(.ug/1) 

	Cyclohexane 
	Cyclohexane 

	Present Methylcyclopentane 
	Present Tetrahydrofuran 
	Present 2-Butanone 
	Present
	Present
	: 
	1,2-Dimethylpentane 

	Present Methylcyclohexane 
	.-

	Present Ethyltyclopentane 
	Present Cyclohexanone 
	Present
	Present
	.
	-


	3-Methylhexane 
	Present l-Ethyl-2-Methylcyclopentane 
	Present l-Ethyl-3-Methylcyclopentane 
	Present 3,4,4-Trimethyl-2-Pentene 
	Present 1,3-Dimethyl cycl ohexane 
	Present 1,1,3-Trimethylcyclohexane 
	Present iso-propylbenzene 
	Present _£-xylene 
	Present o-xylene 
	Present Propyl benzene 
	Present 
	Present 
	' 
	\ 
	.. 

	• 
	NE\-V YO~~ '.;l'EGTII~G L.t~~ORA'JrORIE~, INC. 6"5(', 
	t 

	Pa.""C 22 I.a!, No. 82-64452 (J 
	Sa119le: Rl9-01 
	VOLATILE COMPOUNDS 
	.'a rameter {,l,g/1 ) : 
	,crolein ricry1oni tril e 
	lenzene Jromodichloromethane irorr.oform 
	Iromorr.e thane 
	~arbon Tetrachloride :h1orobenzene Chlorodibrornomethane :hl oroethane 2-Chloroethyl vinyl ether :hloroforr.1 Chloror.iethane 
	.chlorodifluoromethane 1.1-Dichloroethar.e 1.2-Dichloroethane 1.1-Dichloroethylene Trans, 1.2-Dichloroethylen: 1.2-0i chloropropane 1°,3-0ichloropropene Ethyl benzene Methylene Chloride 1.1.2,2-Tetrachloroethane Tetrachloroethylene Toluene 1,1.1-Trichloroethane
	. 
	1.1,2-Trichloroethane Trichloroethylene Trichlorofluoro~ethane 
	'nyl chloride · LJi ch1orodi fl uorc;;iethane 
	Tetrahydrofuran 
	Detection Method CAS Limit Found No. No. t,fig/1) t,ig/1) 
	603. 624 107-02-8 100 < 100 
	603, 624 107-13-1 100 < 100 624 71-43-2 10 < 10 624 75-27-4 10 < 10 624 75-25-2 10 < 10 624 74-:-83-9 10 < 10 624 56-23-5 . 10 < 10 624 108-90-7 10 16 624 124-48-1 10 < 10 
	624 .75-00-3 10 < 10 624 110-75-8 10 < 10 624 67-66-3 10 < 10 624 74-87-3 10 < 10 ,624 10 < 10 624. 75-34-3 10 < 10 624 107-06-2 10 < 10 
	. 
	. 

	624 75-35-4 10 < 10 624 156-60-5 10 < 10 624 78-87-5 10 < 10 624 • 10061-02-6 10 624 100-41-4 -10 < 10 75-09-2 10 < 10 
	. < -10 
	624 

	' 
	' 

	624 79-34-5 10 < 10 624 127-18-4 10 < 10 624 108-88-3 10 < 10 624 71-55-6 10 < 10 624 79-00-5 10 < 10 624 79-01-6 10 < 10 
	' 
	' 
	" 

	624 10 < 10 
	624 75-01-4 10 < 10 P·resent Present 
	<=None detected, less than 
	EA SOENCE ANO 
	TEO-tNOL.OGV 
	¥0MMDIICATIOBS UCOID fOIII 
	¥0MMDIICATIOBS UCOID fOIII 

	. ( ) ___________ 
	(0a.ltd',,.,, 1 1L,:;i.,L,
	Di•tribution: 
	Di•tribution: 

	( ) ' . ( ) -----------
	-

	( ) Author 
	Per11on Contacted: /vvi._ • ~ L~ Date:<f-'/7-J'o Phone Number:)/6 J</f Zf1£ Title: ~~::L..5,J-1..=~~·::::::::::::!::::::!::::'.:::.._____
	.... 
	.... 

	Affiliation:5:C/JHf ~~ LY.,....,,..,..__ f/2,-Qype of Contact:~ 
	Address: 7"2.. 5'" R,Jw ~ Person Making Contact: JCb~~'.'::::)~•---~•< N'f /l?fj>' I 
	-

	• 
	• 

	(see over for additional apace) 
	COUNTY OF SUFFOLK 
	COUNTY OF SUFFOLK 

	RECEIVED AUG 271986 
	PETER F. SUFFOLK COUNTY EXECUTIVE 
	PETER F. SUFFOLK COUNTY EXECUTIVE 
	COHAL.AN 


	DEPARTMENT OF HEALTH SERVICES DAVID HARRIS. M.D., M.P.H. COMMISSIONER
	August 20, 1986 
	August 20, 1986 

	Bud Going EA Science and Technology RD2 Goshen Turnpike Middletown, NY 10940 
	Dear Mr. Going: 
	Dear Mr. Going: 

	Enclosed for your infonnation is a survey of private well quality south of the Westhampton Air Base. The analyses were performed pri1llarily to the presence of hydrocarbons fran spills at the airport. 
	detenn:i.ne 

	Additional studies would be required to ascertain whether or not there has been contamination of the aquifer by leachate from the old Quiogue landfill. 
	Should you have any questions on the data, feel free to contact this office. truly yours, 
	Martin~ Senior Sanitarian Bureau of Drinking Water 
	Martin~ Senior Sanitarian Bureau of Drinking Water 
	Mr/cs 
	Enclosures 

	225 RABRO DRIVE EAST HAUPPAUGE. N,Y. 11788 1!516)348-2917 
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	APPENDIX D 


	DRAFT/83Cl46/l.0/l0-25-83 
	DRAFT/83Cl46/l.0/l0-25-83 
	DRAFT/83Cl46/l.0/l0-25-83 

	f 
	f 

	1 
	1 

	beneath the tank farm and will move in the general direction of 
	beneath the tank farm and will move in the general direction of 

	ground water flow. 
	ground water flow. 

	(3) 
	(3) 
	Based on known hydrogeologic parameters for the upper glacial 

	TR
	aquifer and the local hydraulic gradient, ground water movement 

	TR
	rate was computed to be on the order of 0.7 to 1 foot per day. 

	(4) 
	(4) 
	Based on ground water travel time, the direction of ground water 

	TR
	movement and the location of various monitoring wells, JP-4 fuel 

	TR
	contamination was found within eight to eleven years of travel 

	TR
	time from the tank farm. 

	(5) 
	(5) 
	Most monitoring wells drilled following the reported spills were 

	TR
	not deep enough into the aquifer, nor were they completed with 

	I , 
	I , 

	TR
	long enough screens to allow representative sampling of its 

	I 
	I 
	(6) 
	saturated thickness. In general, sampling of existing wells or of newly drilled wells 

	TR
	was not properly documented. Depth below the water table, method 

	TR
	of sampling, and well development were not documented. Sampling 

	TR
	of domestic wells was done at faucets accompanied by qualitative 

	TR
	appraisals of the appearance, taste and odor of the water. 

	TR
	However, although various volatile organic compounds may have 

	TR
	been lost during sampling, the presence of ground water pollution 

	TR
	south of the tank farm was established. 

	TR
	(7) 
	With the exception of wells drilled by the SCOH, documentation of 

	TR
	field work and sampling is not detailed enough nor traceable, in 

	TR
	some cases, to the persons actually conducting field work. 

	TR
	l-2 


	Date 4/18/74 
	Date 4/18/74 
	Date 4/18/74 
	Sample M&P Scrap Iron M&P Scrap Iron M&P Scrap Iron 

	' ( 
	' ( 
	5/31/74 6/6/74 6/10/74 6/14/74 L0/18/74 
	106 s. Country Rd. Aspatuck Creek Suffolk Scrap Yard 74-C-94 Well 1-1 (location unknown) 74-C-95 Well 1-2 (location unknown) 74-C-96 Well 1-3 (location unknown) 74-C-97 Well 1-4 (location unknown) 74-C-98 Sump Hole (location unknown) anear POL Farm" (location unknown) S52551 S52550 

	TR
	S52549 

	TR
	12/3/74 
	SCWA-Monitoring Wells 1-5 


	faucet 
	faucet 
	faucet 
	faucet 
	SC!::CL(J) 

	surface 
	surface 
	SCECL 

	water 
	water 

	faucet 
	faucet 
	SCECL 

	TR
	AFL(4) 



	Date 
	Date 
	Date 
	Sample 
	Depth Sampled 
	Tested By 
	(2)Comments 

	4/30/75 
	4/30/75 
	S5255l 
	SCECL 
	TOC-9.0 mg/1 

	TR
	S52550 
	SCECL 
	TOC-69.0 mg/1 

	TR
	S52552 
	SCECL 
	TOC-41.0 mg/1 

	TR
	S52548 
	SCECL 
	TOC-6.0 mg/1 

	8/30/77 
	8/30/77 
	93 Peters La. 
	faucet 
	NYSDH<5> 
	Gasoline less than 0.25 ppb. 

	TR
	No hydrocarbons present 

	TR
	95 Peters La. 
	faucet 
	NYSDH 
	Gasoline less than 0.25 ppb. 

	TR
	Hydrocarbons present 

	TR
	98 Peters La. 
	faucet 
	NYSDH 
	Gasoline less than 0.25 ppb. 

	TR
	No hydrocarbons present 

	TR
	106 Peters La. 
	faucet 
	NYSDH 
	Gasoline less than 0.25 ppb. 

	TR
	Hydrocarbons present 

	TR
	Auto Scrap 
	faucet 
	NYSDH 
	Gasoline less than 0.25 ppb. 

	TR
	No hydrocarbons present 

	TR
	Well #117 
	25' (WT) 
	NYSDH 
	Gasoline less than 0.25 ppb. 

	TR
	Hydrocarbons present 

	TR
	Well #ll8 
	25' (WT) 
	NYSDH 
	Gasoline less than 0.25 ppb. 

	J,; 
	J,; 
	d/30/77 
	93 Peters La. 
	faucet 
	NYSDEC(6) 
	Hydrocarbons prese1r7) Fuel taste and odor 

	TR
	95 Peters La. 
	faucet 
	NYSDEC 
	Fuel taste and odor 

	TR
	98 Peters La. 
	faucet 
	NYSDEC 
	No fuel taste and odor 

	TR
	106 Peters La. 
	faucet 
	NYSDEC 
	Fuel taste and odor 

	TR
	Well #ll7 
	NYSDEC 
	Fuel taste and odor 

	TR
	Well #ll8 
	NYSDEC 
	Fuel taste and odor 

	TR
	9/8/77 
	106 Peters La. 
	faucet 
	SCECL 
	All wells tested for lead and 

	TR
	98 Peters La. 
	faucet 
	SCECL 
	results were 
	less than 

	TR
	95 Peters La. 
	faucet 
	SCECL 
	0.01 mg/1 

	TR
	93 
	Peters La. 
	faucet 
	SCECL 

	TR
	Well #118 
	faucet 
	SCECL 

	TR
	12/13/77 
	Private homes 
	faucets 
	NYSDEC 
	Tested for taste and odor for. 

	TR
	on Fairview and 
	presence of leachate. 

	TR
	Homestead Avenues 


	(5) 
	(5) 
	(5) 
	New York State Department of Health, Division of Laboratories and 

	TR
	Research, 
	Environmental Health Center. 

	:6) 
	:6) 
	New York State Department of Environmental Conservation. 

	(7) 
	(7) 
	Qualitative survey conducted for fuel 
	taste and odor by NYSDEC. 


	Well 
	Well 
	Well 

	Well No 
	Well No 
	Depth (ft) 

	2 
	2 
	82 

	3 
	3 
	82 

	4 
	4 
	37 

	5 
	5 
	82 

	6 
	6 
	40 

	7 
	7 


	Screen Interval 
	Screen Interval 
	Screen Interval 
	Depth to Water (ft) 
	Comment 

	remaining wells believed to have 4 1 -5 1 screens 
	remaining wells believed to have 4 1 -5 1 screens 
	32 34 34 28 
	removed removed 

	TR
	35 

	TR
	36 


	Well 
	Well 
	Well 
	Well 
	Screen 
	Depth 
	to 

	Well 
	Well 
	Date 
	Depth 
	Diameter 
	Interval 
	Water 

	No. 
	No. 
	Drilled 
	{ft) 
	(in) 
	(ft) 
	(ft) 
	Comments 
	from Well Logs 

	1 
	1 
	5/3/82 
	38 
	3 
	28-38 
	33 

	2 
	2 
	5/4/82 
	38 
	3 
	28-38 
	33 
	petro odor from 30'-38' 

	3 
	3 
	5/4/82 
	38 
	3 
	28-38 
	32.5 

	4 
	4 
	5/4/82 
	38 
	3 
	28-38 
	34 

	5 
	5 
	5/4/82 
	38 
	3 
	28-38 
	35 

	6 
	6 
	5/6/82 
	25.5 
	3 
	15.5-25.5 
	22.7 

	7 
	7 
	5/6/82 
	17 
	3 
	7-17 
	14.8 

	8 
	8 
	5/5/82 
	10 
	3 
	10 
	5.7 

	9 
	9 
	5/6/82 
	40 
	3 
	30-40 
	36. 

	10 
	10 
	5/6/82 
	40 
	3 
	30-40 
	35.5 

	11 
	11 
	5/5/82 
	38 
	3 
	28-38 
	34 

	12 
	12 
	5/582 
	35.5 
	3 
	25.5-35.5 
	33 
	petrol odor 

	14 
	14 
	5/5/82 
	36 
	3 
	26-36 
	32 
	petro odor 

	15 
	15 
	6/7/82 
	38 
	4 
	28-38 
	31 
	no 
	fuel odor 

	16 
	16 
	6/7/82 
	38 
	4 
	28-38 
	31 
	fuel odor at 10' 
	to 38' 

	17 
	17 
	6/8/82 
	38 
	4 
	28-38 
	31. 7 
	fuel odor 20' 
	to 40' 

	18 
	18 
	6/8/82 
	38 
	4 
	28-38 
	31.8 
	fuel odor 20' 
	to 40' 

	19 
	19 
	6/8/82 
	38 
	4 
	28-38 
	32.3 
	fuel odor 30' 
	to 40' 

	20 
	20 
	6/9/82 
	38 
	4 
	28-38 
	32.5 
	fuel odor 30' 
	-38' 

	21 
	21 
	6/9/82 
	38 
	4 
	28-38 
	35.3 
	fuel odor 30' 
	-38' 

	22 
	22 
	6/9/82 
	38 
	4 
	28-38 
	34.8 
	no 
	fuel odor 

	23 
	23 
	6/10/82 
	38 
	4 
	28-38 
	30.6 

	24 
	24 
	6/10/82 
	38 
	4 
	28-38 
	32.6 


	TABLE VII 
	TABLE VII 
	TABLE VII 

	Quoque Wildlife Refuge Wells 
	Quoque Wildlife Refuge Wells 

	Depth 
	Depth 
	Screen 
	Depth 

	Well No. 
	Well No. 
	(ft) 
	Interval 
	(ft) 
	Water 
	(ft) 

	Q-1 
	Q-1 
	57 
	54-57 
	45 

	Q-2 
	Q-2 
	22 
	19-22 
	5 

	Q-3 
	Q-3 
	65 
	62-65 
	41 

	Q-4 
	Q-4 
	42 
	39-42 
	30 

	Q-5 
	Q-5 
	34 
	31-34 
	6 

	Q-6 
	Q-6 
	24 
	21-24 
	11 


	Compound(2) No. 
	Compound(2) No. 
	Compound(2) No. 
	. (3)Organic Compound 

	[WATER) 
	[WATER) 

	101 
	101 
	chlorobenzene 

	102 
	102 
	l,l-dichloroethane 

	103 
	103 
	dichlorodifluoromethane 

	104 
	104 
	carbon disulfide 

	105 
	105 
	methylene chloride 
	(dichloromethane) 

	106 
	106 
	1,1,1-trichloroethane 

	107 
	107 
	1,1,2-trichloroethane 

	108 
	108 
	trichloroethylene (trichloroethene) 

	109 
	109 
	bromobenzene 

	110 
	110 
	carbon tetrachloride 
	(tetrachloromethane) 

	111 
	111 
	tetrachloroethylene 
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	j ,_,,. ' n-D' C . \ , /;.::-\"' , '.J I!) ~ 
	<o ~.,_--.;: ...:' ..., 10,' \.' , _1;; •,c c-. r-, ~ 'I: ~ 
	0 

	I~-' tJ ., Ir::"'· °'x 'V ~ /*-:'.I} .J,. v-. I I{-fY !V 
	'--..,.....,--=----,-,-::--::---=----
	-

	coliform/ l O Om l / .:I I"'' I .:.1 / ___"'-::.:...!./___ 
	free ammonia mg/1 / < o,o-J / --=c,O'-/ / o ,::,'-' I ,?; O"' 
	II
	II

	nitrates I -z--s I o,7 I .3-b I '/.,; / .eo ,I / <c,I / <;;. / Lij,/ pH I ~8 I €,'I I .-:-.:::-I 5,.-, specific conductivity / '79 / 72,, / •'!-: I i'-17 chlorides mg/ l I 10. I 1?.-• I ;q I ff. sulfates " I g, I ,;, I ,;.. I fr,,. iron / -"o,/0 / 0,2,1 / 0;/'f I Lo,tO manganese / -<.c),0:,' f "O,OS f c,,()!5' / 'I,:!.> copper I "'-G,10 I <0,10 I c,,19 I ::,.-:.~
	MBAS 
	II 
	1 
	II 
	II 

	" 
	" 

	zinc I <o ,'-/' I C; .c./ I .,:·~ ,'t I <-c •'t
	II 

	4 
	4 

	sodium I l .. D I '/.'-{ I 1,3 I (.,,'!, 
	II / _____/_____/_____/______
	II 

	magnesium 
	11 /_____/______/______/_______
	phosphorous 
	/_____/_____/_____/_____
	cadmium ug/1 
	II
	II

	silver /_____/______/___~-'------
	-

	/_____/_____/_____/_____
	/_____/_____/_____/______ 
	lead 
	II 
	_ 

	chromium 
	" 

	/______/_____/_____/______
	arsenic 
	" 

	11 /_____/_____/_____/______
	selenium 
	/ ______/ _____/ _____/ __L'--:Z.=:.....-
	-

	methylene chloride ug/1 
	/______/______/_____/__L__:z..=--
	-

	bromochloromethane 
	11 

	11 /______/______/______/__L....:....::'=---
	-

	1,1 dichloroethane 
	trans dichloroetyhlene 
	1,---=---'.--..,.-,---'.------'---'.,_=-·-=;,_.=---
	-

	chloroform ug/1 / <'~ / <'5 I L!'{ I LZ... 
	11 / _____/,_____/,_____/--=L~...=--
	-

	1,2 dichloroethane 
	/ .,....,_ I .,.i.. I .,,_ I .<-2...
	l,l,l trichloroethane 
	---=--
	---=--
	-

	___L____

	carbon tetrachloride I LI I .<-/ I .::; // ______/______/______/___.,...:J...=--
	-

	l bromo 2 chloroethane 
	1,2 dichloropropane / ___-=-__l_______l,---,=----/__..:."'-:.;Z..:::..___ l,l,2 trichloroethylene I ..:!> I -"5" I "' 5 /___,,,~'-'--chlorodibromomethane / "'-'l-I L-:.. I -<'.:;__ I "!.-
	-
	__
	_

	__;:::___ 
	__;:::___ 

	/ ______/ ______/ ______/ ___L..::2--;,____
	1,2 dibromoethane ug/1 
	__.:::...c::...____
	__.:::...c::...____

	bromoform ug/1 I L::, I L ~ I •<'S-I L '?.11 I < . ...,__ I ,n.. I .,_,_ I .:.~.
	-

	tetrachloroethylene 
	/ _____/ _____/ _____/--,e-'3-"--
	-

	cis dichloroethylene freon 113 / -<'.4 / -<--t / .<:'s-/ ✓.:.~ / _____/ _____/ _____/--✓.:-=~<---
	11 
	-

	dibromomethane '' 1,1 dichloroethylene / ______l_---,-,--__l_---,--=-__I _ ___.:<-="?'--.___ bromodichloromethane I ,:,, I "'-" I L:, I ✓.:,-,,..
	.----,----
	.----,----
	-


	/ L5 / -<, / .,_~ /___L_r~J___
	benzene ug/1 
	toluene / .;. 5 I "=5' I "" S / ___~~-:::-___ 
	11 

	11 ____,e,____
	4 

	total xylenes I -<. .; I ~ I L; I c..,: 
	11
	11

	chlorobenzene I -<'.<..,, I "''"' I -<c., I ,.: L>
	---"----
	---"----
	-


	11 / ~ 5 I • ,; I ...:. ,, / __""..:.-:..:"::..____ 
	ethyl benzene 

	11
	11

	bromobenzene I ~,s I <~ I I -::: ;i
	L~ 
	L~ 
	---=----
	-


	total chlorotoluene / <(.,, I ..cl,· I<'.(,, I L{,-,
	11 

	---"'----
	---"'----
	-

	11

	/ .,,. I ,q I -" 1 / __=-"'_1.,____ o-dichlorobenzene I ""·; I ~ I < '7 /_--'.L=-1.:..___ 1,2,4 trirnethylbenzene 
	m-dichlorobenzene 
	11 
	I < s / ~,, / ,s I ,u;

	---'-''---
	---'-''---
	-


	I "'.5' / •·s / L:'f / __..(.c....,____ 2,3 dichloropropene / _____/_____/_____/_-=·-=-''::...---
	1,3,5 trimethylbenzene 
	11 
	-

	/ ______/ _____/ _____/ __-"-_"!--=---
	-

	1,1,2 trichloroethane 
	--~,J....:, 
	'+'-,/ J.. ~l rt/
	0 

	~v ~-rv 'Ii ~ ," A-'1
	@ ~-l 

	Qvio3ue ,,,, / ' 
	$,r l-1 

	l°'l"' :{:> ~'::-,,.4.:/ ~ ~... j" .t <t,'V 
	i"'t,f" .

	't> ,, ,,,
	't> ,, ,,,
	,..y t? '?' 

	~t, ~ ~ ~ ~ ~ ~ 
	~.-'v r.t ,,lrc ~ n; C,. /'/ "' ~ 
	1 
	1'{3t

	I\: '?o ,v 
	I\: '?o ,v 

	I I 
	coliform / 100 ml free ammonia mg/1 IInitrates 
	coliform / 100 ml free ammonia mg/1 IInitrates 
	coliform / 100 ml free ammonia mg/1 IInitrates 
	I I I 
	" I Lo,O'f o,8 
	I I I 
	..L ""'O. c,-; 10,'! 
	I I I 
	.c I "'o .c4 (),5 
	I I I 
	LI L0,0~ 'i, ~ 

	IIMBAS pH specific conductivity chlorides mg/1 IIsulfates 
	IIMBAS pH specific conductivity chlorides mg/1 IIsulfates 
	I I I I I 
	<o ,/ S,fR 1.5 I • $.'. 
	I I I I I 
	.c:o./ ,;, 8 I )I c.,~,. C,. 
	I I I I I 
	..(. c-1 ~-"'-· &'f (;.. '7. 
	I I I I I 
	LO./ 5,3,~o I 2,, 

	iron manganese copper zinc 
	iron manganese copper zinc 
	II " " " 
	I I I I 
	0,50 t2 .o'( .c.o,I .c.·o,'f 
	I I I I 
	0, z..s ..c'.o ,c.S .c'. O• 10 .2.; 
	I I I I 
	<c -10 ,c.C,'-,..S -<.e; .IC ,.~ 
	I I I I 
	..:=-o, ,o Q•C:{ .. 0 ,10 0. '7 

	sodium 
	sodium 
	II 
	I 
	I 
	i5. ;s 
	I 
	.... I 
	I 

	IImagnesium IIphosphorous cadmium ug/1 silver " 
	IImagnesium IIphosphorous cadmium ug/1 silver " 
	I I I I 
	I I I I 
	I I I I 
	I I I I 

	lead 
	lead 
	" 
	I 
	I 
	I 
	I 

	chromium 
	chromium 
	II 
	I 
	I 
	I 
	I 

	arsenic 
	arsenic 
	" 
	I 
	I 
	I 
	I 

	selenium 
	selenium 
	" 
	I 
	I 
	I 
	I 

	methylene chloride bromochloromethane 
	methylene chloride bromochloromethane 
	ug/1 " 
	I I 
	I I 
	I I 
	I I 

	II1 , 1 dichloroethane trans dichloroetyhlene chloroform ug/1 1 , 2 dichloroethane " 1 , 1 , 1 trichloroethane carbon tetrachloride 
	II1 , 1 dichloroethane trans dichloroetyhlene chloroform ug/1 1 , 2 dichloroethane " 1 , 1 , 1 trichloroethane carbon tetrachloride 
	I I I I I I 
	c.:5 <. 1... .., 
	I I I I I I 
	...:5 71 -'' 
	I I I I I I 
	<. 5' L "'1..:1 
	-

	I I I I I I 
	"-S ,q_ .<., 

	1 bromo 2 chloroethane 1 , 2 dichloropropane 1 , 1 , 2 trichloroethylene chlorodibromomethane 
	1 bromo 2 chloroethane 1 , 2 dichloropropane 1 , 1 , 2 trichloroethylene chlorodibromomethane 
	I I I I 
	L..5 J • .' Z
	-

	I I I I 
	.. ., L ')_ 
	I I I I 
	""5 ... '?
	-

	I I I I 
	".;L1. 
	-


	1 , 2 dibromoethane ug/1 bromoform ug/1 tetrachloroethylene " cis dichloroethylene IIfreon 113 
	1 , 2 dibromoethane ug/1 bromoform ug/1 tetrachloroethylene " cis dichloroethylene IIfreon 113 
	I I I I I 
	L 5 .: 1.... .:::4 
	I I I I I 
	,5 ..L :,_ "' 't 
	I I I I I 
	£5 L 2. LY 
	I I I I I 
	"'-S ,<'2, -"-t 

	dibromomethane 
	dibromomethane 
	II 
	I 
	I 
	I 
	I 

	1 , 1 dichloroethylene bromodichloromethane 
	1 , 1 dichloroethylene bromodichloromethane 
	I I 
	.<, 
	::, 
	I I 
	.<::, 
	I I 
	... 3 
	I I 
	.c:. 3 

	benzene ug/1 IItoluene total xylenes " chlorobenzene " ethyl benzene " bromobenzene " total chlorotoluene " m-dichlorobenzene " 
	benzene ug/1 IItoluene total xylenes " chlorobenzene " ethyl benzene " bromobenzene " total chlorotoluene " m-dichlorobenzene " 
	I I I I I I I I 
	,z '5'u l ',o \. -Z.00 L (., 3,c, 12. L(p .L.7 
	I I I I I I I I 
	~ 5· .,.::.-5 ,L,. t:".• .<., l.-• -<5 ",,~ ..<1.., ,L. '1 
	-

	I I I I I I I I 
	,II. .;"'-5 ..: -5 .c.'..y. ,<.~ ~ <.~ "'"'.,_, 
	-

	I I I I I I I I 
	-"5' ~> ., "' J <.\_, ..~ ,L '<....., .,_7 

	o-dichlorobenzene 
	o-dichlorobenzene 
	II 
	I 
	,.. '7 
	I 
	"'-7 
	I 
	..,; 7 
	I 
	~7 

	I , 2, 4 trimethylbenzene I , 3, 5 trimethylbenzene 2 , 3 dichloropropene " 1 , l , 2 trichloroethane 
	I , 2, 4 trimethylbenzene I , 3, 5 trimethylbenzene 2 , 3 dichloropropene " 1 , l , 2 trichloroethane 
	I I I I 
	:,to 
	I I I I 
	,L 5 -! 5 
	I I I I 
	"-5 -::5 
	I I I I 
	~5' .<!, 


	@ .,,(,-.,t.-,": @ "fw-@lj~ ')._el -v '><fl.'~~ '-v L~~:/j ,-.... :/¥_ \~"' t-_~~ ~e'\";t l(~"'c-"'$.~" 
	/ ~,l ~/'"'\' '}'"' / ~.f>cy 'I]\"' I '). ~ ''i'-13,t,o-\J\e .., _c_o_l_i~f~o_r_m~/~1~0-0_m_l_____/ L I I ~ I / L I I "2--1---M l,_--,,R 
	free ammonia mg/1 / o, 11.. I o,D'f / <o,o'-{ I ().CS' 
	11
	11

	nitrates / '1.5' I o,9 I O,~ I , ..c., 
	11
	11

	MBAS / -'c.l / ~6 ,/ / -<'o,/ / -<:o-1 
	I 

	pH / CG· I /,-~"----'---/ <.' / ~-7 
	specific conductivity / ,Z3c / / f/0 I 
	1,~
	1,~

	ch 1 or ide s mg/ 1 / z., . / /___.......___/____,,..,.,_.'!L--
	-

	11
	11

	s u 1 fa t e s / z:z.... I I .< '1 / ___..,'d'___ iron / o,z.c I t!,'IS' I (J,/7 / __...;Oe....:...:,.3:....7c___ 
	11 

	11 
	11 
	..;.;::-=...:..___

	manganese / O,l'i I <'o•DS' I Lo,oS / __<o,oc," 
	11 
	11 
	0

	copper / "'o,/ / o.rv I o,r3 l ___-<'_•_·_•_...,..._ 
	11
	11

	zinc / /O, c / .-<::o 8 / -<o-'/ / __.c_.:;o_,_1c..-<..:..__ 
	11
	11

	sodium / 1?, J-/ 3,'1 I '1,v !___4_;_.oc.___ 
	magnesium 11 / ______/ / ______/ ______ 
	phosphorous 11 / ______/ / ______/ _______ 
	cadmium ug/1 / 4,5 I / ______/ _______ 
	11
	11

	s i 1v er / ______/ / ______/ _______ 
	11
	11

	/ L 10 / / ______/11 / _______/ / ______/ _______ 
	1 ead 
	chromium 

	arsenic 11 / ______/ / ______/ _______ 
	selenium 11 / ______/ / ______/ ________ 
	methylene chloride ug/1 / ______/ / L-,_ / _______ bromochloromethane / ______/ / ..,,_ / _______ 
	11 

	1,1 dichloroethane " / ______/ / "'-'-/ _______ trans dichloroetyhlene / ______/ / .,:...., / _______ chloroform ug/1 / ..::5 I -"-£' I .(.1., / ___L_;;s___ l ,2 dichloroe thane / ______/ / L2,. ·/_______ 1,1,1 trichloroethane / L/ I L7,, I -'l... I L2,.
	11 

	---=--
	---=--
	-


	carbon tetrachloride / """/ / .,_ r / "'1-/ ___"'_1___ 1 bromo 2 chloroethane / ______/ / L,_ /______ 1, 2 dichloropropane / ______/ / .,_2.-/ _______ 1,1,2 trichloroethylene / £5 / L-{ I L"L-/ ___"-....::,c.....___ chlorodibromomethane / <2... / L..-,, / '°").. / ___"'-_...____ 1,2 dibromoethane ug/1 / ______/ / ,._.,_ / _______ bromoform ug/ 1 / c.,;' I , :, I "'--,. / ___"'"_c.":>___ tetrachloroethylene / ~-:,. / ,:::-,. / ..:.z.-/ __=.L.--=1-___ cis dichloroethylene / ______/ / ,...,__ / ___...,...___ 
	11 

	freon 113 / <:.. I L'-i I ,-:,_ / ___"-_'-i--'----d ibromome thane " / ______/ / •""2.. / ________ 1, 1 dichloroethylene / ______/ / .... ,. / _______ bromodichloromethane / .,-:; I ,:3 I ,:.2,. I "'"' 
	11 
	-

	---....C..,--
	---....C..,--
	-


	b enzene ug / 1 / "'-, / -<-, / .<...; / ___"---=''---toluene / .::; I .,_., I L{ I "',
	-

	----'ca---
	----'ca---
	-


	total xylenes / , ) / L S / "-)' / ___-"_.,.:;..___ chlorobenzene I -<(i; I .£<.,, I ,q, I LI,,
	----'e----
	----'e----
	-


	ethyl benzene 1 L,:;-I .,_,; I .Lf° I ~) 
	bromobenzene / LC{ I .q,-I .,_ I .£.S
	----"-----
	----"-----
	-


	total chlorotoluene / ,c., I L1,, I ~¢ / ___.c_,1,,'----m-dichlorobenzene / L 7 / .t.. 7 / <. 1 / __....:L...;7c..___ / "" / "'-7 / .L7 / -<=7 1,2,4 trimethylbenzene / £ <;' I "5 / L ,;-/ ___.£._~,.-___ 
	-
	o-dichlorobenzene 
	1 

	1,3,5 trimethylbenzene I I -<5 I -< I -=~
	L
	L
	-

	----'----
	-


	2,3 dichloropropene '' I _____I I "'-,.. / __..:..,"<l:-"-·--1,1,2 trichloroethane / _____I I L .,_.. / __P,..lr::..___ 
	-

	~ r · (!J)\J-,.p:¥"' @ ~•f~y. l' ·t1...r..;><" w>'" ,,,~•{,f~\c,,'11 'efl' -if''~--:-:-:-----;-:-:,...,,---:-----'(>. Cf ~\r,,, 4 1_f_~_vt;t1.:...•_"'__/ '{J -I\.,"' "7'1.. I r:,'-< iu1 ~ 
	s C.'l) 1-\.S 
	r~i~\~ ~"', 

	coliform /100 ml / .c-z.,-z--/ "-I / __.,._2-::..:..•".::....-l,___"-...;2-e::..:...--,,..::...-
	-

	free ammonia mg/1 / o, Iv I -to,0~( / __-"-...:ac,:..:.'"-o-'-'(__/_--=-"--=O:.c•....:o_'(.,___ 
	11
	11

	nitrates / '1·'1 I o •', / __.;,.'2.c.:.·.!..'__/ ____-z..::..:_•'"i_,____ MB AS / -<"o • / / "' c, I /_...;°"';;;;O::.....:·1___/ ___Lo~•l'---p H / '-', 1., I 5-, 1__..:..::;..__1____.(q,;_;_•.,_f-specific conductivity / 17"7.-/ '79 / __L.;;J..___/ __..J.-"·;'-'"--c h loride s mg/ l / 3c. / v / __..u.____/ _____:f..;;o_.___ s u 1 fa t e s / I 2-, / S / __..,____/ __..:..,_::....,_=·___ 
	11 
	-
	-
	-

	11 
	11 
	11

	iron / <'o •to I Q •t > /_.:::<'..:C:..;•..;.'.c..b__/_.....;-"':c.-=o..;.•.:..'"--11
	-

	manganese / o , 15 / -to '" \~ / _ __.:_tJ_:.:•C::..,•C.,~__/ __.<..=oc:'.::o_,,~__ copper / < o .1o / <u " .:, / __..,:..;o:..;':..:.'.::o__/ __-'_O:::.._·-':I_.:i__ 
	11 

	11
	11

	z i n c / < o ,-{ I D • > / __"'-..;_c::...·c...'i._____./_---'"-c.:o;;.,;..,':i_,___ 
	11
	11

	s o d i um / 1 7 -l! / e. {" /___,_?'-','i'c..-__/ __,.:5::..•:..'1,___ 11 / ______/ / ______./_______ 
	magnesium 

	11
	11

	/ _______/ / ______,/________ 
	phosphorous 

	cadmium ug/1 / ______/ / ______/ ______ silver " /_______/ / ______/ _______ 
	11 / ______/ / ______/ ______ 
	lead 

	chromium " /_______/ / ______/ ______ arsenic " / ______/ / ______/ _______ s e 1 en i um " /_______/ / ______/ ______ methylene chloride ug/1 / ______/ / ______/ _______ 
	11
	11

	/ ______/ / ______/ ______ 
	bromochloromethane 

	11
	11

	/ ______/ / ______/ _______ 
	l, 1 dichloroethane 

	trans dichloroetyhlene / __...,....,,-__/ / ______/ ______ chloroform ug/1 / -"'-·"o / "> /__"~~'----/___:-<__,~,__~___ 1,2 dichloroethane 11 / ______/ / ______/ ________ 
	l , 1 , l t r i ch 1oro e thane / ~ 2-/ L l. / __L...:1..:::..____/ __'__:"l-:____ 
	carbon tetrachloride / -<'I / L I -"I !____L__:_1___ 1 bromo 2 chloroethane / ______/ / ______/ ______ 1,2 dichloropropane / __...,,,.-__/ / ______,/ 1, 1, 2 tr ic h 1 oroe th yl ene / .::-;-I L, /__L_:s-____/--,.,-s=----c h l or od i b romome thane / -'-,._ / "-l.. /_-=.,_--=2.___/ __<:::....,'2-:::..____ 1,2 dibromoethane ug/1 / ______,/ / ______/ ______ b r om ofo rm ug / 1 / "-,; / ..<. -S / __"'..:.J___/____<_.:fe,____ t e trach l or oe thyl ene " / "'1-/ <2-/ __"_>-___/ ,q,, 
	-

	cis dichloroethylene 1,---,.---1 / ______/ __;...::...___ 
	freon 1 l 3 " / -"' '-f / L--f / __,:..___,'-/___/ < '-I dibromomethane " /_______/ /_______/---'---1, 1 dichloroethylene / ______/ / ______/ ______ b r om o d i ch1 or ome th an e / -<:.3 / ""-_?, / __L_:3:....___/ ___<=-='3'----
	-
	-

	b en z ene u g / l / -' -, / " ;; / __~.;'>___/__""~S:.______ to 1 u en e 11 / <,; / -'-, / __-<.....;s:..·___/___,.,....:):_,_____ 
	11
	11

	total xylenes / ,., / ,-; / __,...:;-___/ __"'..:.:>____ ch 1 orob en z en e " / .,_ G / "'-\, l _ _;_::.c.::c<..:....___l ___"-::....:,v,.-___ e thyl benzene " / "<; I "-.; /__«---"-,,:___/ __.:_5____ b r om ob en z en e " / -'-y I ~ ~ /__c_.-___l___-":..;Je,....___ total ch l oro toluene " / "(,, I L(,. l _ _:.<..:.l,,___/ __,._c,.____ m-dichlorobenzene ' / "-1 / £7 £_7____
	1

	'~-~~7___/___ o-dichlorobenzene " / .c, I "-'7 / __L-"-?___/ __.,_1'----l , 2 , 4 tr i meth y 1 benzene / <., / "-5 / __.,....,,;'--__/ __.._---=.,____ l , 3 , 5 tr i me thy1 benzene / ~, / "-,; / _ __:,'-',;'--__/ -< ~ 
	-

	2,3 dichloropropene " / ______/ / ______;--'-"----1, l, 2 trichloroethane / ______/ / ______/ ______ 
	-

	~> '£' ~ ~' ~,p~ .t, • r~, .i-v
	..._\ . J" .,.'!( '-f'r,," .r W.,.o..t\)',
	vr, V 
	,,,,,, ~•• ~-.w• 

	nh' 
	nh' 

	~ ~ 4.~-<-0~ r;:," v-\) I ~e, ,, I IS {'-/ ,S· '1° ,:,· I ~-"> _c_o_l_i~f:,..o_r_m~/~1-0_0_m~l----, .t I ,--L-,---, .c I /-'--<-/~-
	....-\ 
	-

	___:._;___/ ,---'-----,
	free ammonia mg / 1 I .:o,o'{ ..:o,,,';/ (l,O(,, <t,,o'{ nitrates " / -z,,.7 / O,'; I i.'d ,---'-<""q-'-."-v-'--
	-

	11
	11

	/ Lo,( / <c•( / Lo,/ / __.;:<..eOc;.•.:.I___ pH / !:",> I r,,v I ':f,> /__-=5'"'",_0 __ specific conductivity / ~3 / /8-1 I 11; / ___'7!....!..•1___ chlorides mg/1 / / U) / 2.> /__.Li/..!..___ 
	MBAS 

	11
	11

	sulfates / 10, I I '2-7 / __....:.;fc,::.;·c.____ 
	11
	11

	i r o n / <-o , / / <-o . I I "-o , I !___""'L""o'-',--'I___ 
	11
	11

	manganese / o,!>/ I <o,c.t' / 0,(7 l __<_·o~•C~S'__ 
	11
	11

	copper / ,2-/ <o ,/ I Lo, r l ___,t..,•,_,v,.___ z i n c / <o ,'I I o,S I t, ,s; / __<__,oa,•-'i'---
	0 
	11 
	-

	11
	11

	s o d i um / 4,'-{ / / 'f, 7 I 1,r, o l ___--"(5'.,_,::.s;___ / / / / _______ 
	. magnesium 

	11 
	11 
	11

	/ / / / _______ 
	phosphorous 

	cadmium ug/1 / / / / ______ 
	11
	11

	/ / / / _______ 
	silver 

	11
	11

	lead / / / / ,_J 
	chromium I I I I ·II:. 
	11
	11

	arsenic I I I I J selenium " I I I I ~ methylene chloride ug/1 I I I I ..::z. 
	II 

	11
	11

	bromochloromethane I I I I Lz.. 
	1
	1
	'


	1,1 dichloroethane I I I I .L,_ trans dichloroetyhlene I I I I <-2chloroform ug/1 / ,:_; I ,: I "{ I "> L 2.. 
	-

	11
	11

	1,2 dichloroethane 1· I I I "'-2-/ ., 2. / ,._1.. / .,_ 1-/ ___"-_2.___<-_1-
	-
	-

	1,1,1 trichloroethane 
	carbon tetrachloride / "-I / "'I / L I / ___ _1___-<-_1-1 bromo 2 chloroethane / I I / ____L~~ 1,2 dichloropropane I I I / ____=£~ 1,1,2 trichloroethylene I <.::, I L '> I L ~ / __L_)~---=L=? chlorodibromomethane I <.__ I .<.-1.. I <1..-/ __'-_v:::;___"'-..:::1-
	4
	-
	-

	1,2 dibromoethane ug/1 / I I 1-.....,...-=---L..~:z.. 
	bromoform ug/1 I L~ I "'-, I <.., I___L__..c.S-___.<.--=-z._ 
	11
	11

	tetrachloroethylene I <. "1.-I ,q, I <1.,. / __L_1..~----·.,__ cis dichloroethylene freon 113 / <:'-{ / ,i I L'-( I Li -<.'2
	I I I !_-----="'-='-
	-

	-

	/ I I / __.,____""---'-.,_
	II 
	11 

	dibromomethane I I I 1_ ___,.__,:.._-z.. 
	1,1 dichloroethylene 

	bromodichloromethane / L3 / <.; / <~ / "'} 
	_,___
	_,___

	benzene ug/1 I < S' I ..:::;;-I , ,;-I < -..,_£ 
	__
	_

	11 I ,.,--I .. , I .,, I "''> .,_,,
	toluene 
	/ -c:, / c.-, I <5' I <, ., s chlorobenzene I < I "' I "'-' I £1.., .c...,. 
	11 

	total xylenes " 
	--~---
	--~---
	-

	11

	ethyl benzene / <: '> / "-> / "~ / L:, ,:...-,
	I L? I L-9 I <t 1--<-'-"-f---,,,_~v
	bromobenzene 11
	11 

	total chlorotoluene I <(; I .L(.. I -<(,, / __Li(,.,___L=<., 
	11
	11

	m-dichlorobenzene I <-I .,_ 7 / .;. 7 / __"_7'---__"--=-7 o-dichlorobenzene " / < / ~ 7 / ,: 7 I _ _:;;L_,?___L___,7_ 1,2,4 trimethylbenzene I .(? I <-> I "-<; / __L_,>'-,-__..,._<_ 1 3,5 trimethylbenzene 1 "'" 1 L -1 L.,. , ,:,-,Lr
	1 

	---'"-----Lc-'-'2
	I I I I 
	-

	2,3 dichloropropene" 1,1,2 trichloroethane 
	/ I I ! _____.,~'/./ 

	~ . ' ~ ~·-~,[ ~" 
	@}· 4
	-


	.J .. ~ ~-~ 
	SC-\,~S .. ' ~ ~"" 
	~~,~ ~' >$(.F' 
	~~,~ ~' >$(.F' 

	'!, \ ·2..:2--1 ~ 
	1.,/l'4.5rt 
	,JI'~~ 

	"'/"" ::s
	"'/"" ::s

	I {,__~ as' Ir.. a;j /A5 I~-~o 1113,· 
	I 
	~ 

	coliform /100 ml free ammonia mg/1 Itnitrates ItMBAS pH specific conductivity chlorides mg/ 1 Itsulfates 
	coliform /100 ml free ammonia mg/1 Itnitrates ItMBAS pH specific conductivity chlorides mg/ 1 Itsulfates 
	coliform /100 ml free ammonia mg/1 Itnitrates ItMBAS pH specific conductivity chlorides mg/ 1 Itsulfates 
	I I I I I I I I 
	L I Q,t.'7. 3, ,!...Lb•/ f_,$" 13> Z-1 /C, 
	-

	I I I I I I I I 
	.,,_ I O·// .. ,& ..C::.e, • , i•C z,, 3/ n 
	I I I I I I I I 
	<1 <o ,c'-/ <•-1 <J •. 1zs Z.."3 I i.,. 
	I I I I I I I I 
	£/ .cc ,o'i_ 5,'7 . ~" . r !::/.., lo i.eo Zff l'-1 

	iron 
	iron 
	It 
	I 
	o.~ 
	I 
	Q, ,_, 
	I 
	Lo. f 
	I 
	0,13 

	manganese copper zinc 
	manganese copper zinc 
	It It It 
	I I I 
	.!o ,ol {) I ( L,,, Id 
	I I I 
	~c:.,c.) < • I , I (• 
	I I I 
	<" ,OS <u, I <o .'-j 
	I I I 
	C,Z-~ <o, f .t:o ,'-{ 

	sodium 
	sodium 
	It 
	I 
	l>• ~. 
	I 
	z,;.., 
	I 
	,,. '1 
	I 
	-Z..I' 'f.. 

	It·magnesium Itphosphorous cadmium ug/1 Itsilver 
	It·magnesium Itphosphorous cadmium ug/1 Itsilver 
	I I I I 
	I I I I 
	I I I I 
	I I I I 

	1 ead 
	1 ead 
	It 
	I 
	I 
	~j / 
	I 

	Itchromium Itarsenic Itselenium methylene chloride ug/1 Itbromochloromethane II1 , 1 dichloroethane trans dichloroetyhlene chloroform ug/1 IIl , 2 dichloroethane l , l , l trichloroethane carbon tetrachloride 
	Itchromium Itarsenic Itselenium methylene chloride ug/1 Itbromochloromethane II1 , 1 dichloroethane trans dichloroetyhlene chloroform ug/1 IIl , 2 dichloroethane l , l , l trichloroethane carbon tetrachloride 
	I I I I I I I I I I I 
	,t,; .,;7... <. I 
	I I I I I I I I I I I 
	"S "'-1... .L I 
	-~~ ~, L. I t...i-I .,_ .,__ I "-"l-I '--;,,./ i-7..../ ,:_-,_ I .,_,_, I 
	,,, .... 2, L / 
	I I I I I I I I I I I 
	.c~ "' l.L/ 
	-


	l 
	l 
	bromo 
	2 
	chloroethane 
	I 
	I 
	""
	-

	'l--I 
	I 

	1 , 2 dichloropropane 1 , l , 2 trichloroethylene chlorodibromomethane 1 , 2 dibromoethane ug/1 bromoform ug/1 IItetrachloroethylene cis dichloroethylene IIfreon 113 IIdibromomethane 
	1 , 2 dichloropropane 1 , l , 2 trichloroethylene chlorodibromomethane 1 , 2 dibromoethane ug/1 bromoform ug/1 IItetrachloroethylene cis dichloroethylene IIfreon 113 IIdibromomethane 
	I I I I I I I I I 
	.,;, ,l "l... <.;L. .,__ -<-y 
	-
	-

	I I I I I I I I I 
	<S: 'L <, .(. ,.. L~ 
	c..7-/ L"l.. I .<.7... / L?--/ -<--z._ / .t.:.2. / -"-"2.-I ,,_-,... I L..2 I 
	,l,; <-,... ""> L 7... L', 
	I I I I I I I I I 
	,!, ~ L.2., -<. ,..,_ L.'1 

	1 , 1 dichloroethylene bromodichloromethane benzene ug/1 IItoluene IItotal xylenes IIchlorobenzene IIethyl benzene IIbroruobenzene IItotal chlorotoluene IIm-dichlorobenzene IIo-dichlorobenzene 1 , 2 , 4 trimethylbenzene 1 , 3, S trimethylbenzene II2 , 3 dichloropropene 1 , l , 2 trichloroethane 
	1 , 1 dichloroethylene bromodichloromethane benzene ug/1 IItoluene IItotal xylenes IIchlorobenzene IIethyl benzene IIbroruobenzene IItotal chlorotoluene IIm-dichlorobenzene IIo-dichlorobenzene 1 , 2 , 4 trimethylbenzene 1 , 3, S trimethylbenzene II2 , 3 dichloropropene 1 , l , 2 trichloroethane 
	I I I I I I I I I I I I I I I 
	L °l,.,,:~ <,:) -<-<,, ,L <;L" <1 .t.7 L? <5 ,<5 
	-
	-

	I I I I I I I I I I I I I I I 
	L3 L{<-,c, .( " .,;; .t 'i L<., .q L.7 .t.) <s 
	""" I ""-z._ I .,_., I ""., I~) I .£~ I '-s / L. '1 I ,· c.. I ,.-u ,;i I ""~ I L <{_ I £7-I L-, I 
	-<_;, < '>Lr "'') LC,, ,s,!.15 " <., .t.7 "-7<, LS 
	-

	I I I I I I I I I I I I I I I 
	-"3 <:;' ""> ""' < .<.S: ,g .< (.,, L.7 "--7 ,:;
	-



	•. 
	©' ~~ !"~ ,.~· .~,,.,'\QJ @~"-A~ ~"''f' A.Q;'
	-

	'\I' ,c, cf 'D'Y, .;-· .. ._.,.. .l.1<.:J' -~' )II' ~.., 1.c-<»~Q,~:, s-<"' ~a;:~i' i,u ~-'f'., cJ "t"Qj~~ /-"'l. /\JI\/ ,~-S2 I ~. ~ I 'v~ ~ -c-o-=1..,i'"'f=-o-r_m_..,,..,.1-=o""'o.--m_l_____/ L '2.. l.-/ <'. I / < / -"'---<-2-, .,_-
	-

	free ammonia mg/1 nitrates 
	11 

	MBAS 
	11 

	pH 
	specific conductivity chlorides mg/1 
	11 
	11 

	sulfates 
	iron 
	11 

	11
	11

	manganese copper zinc " sodium 
	11 
	11 

	magnesium phosphorous " 
	11 

	cadmium 
	cadmium 
	cadmium 
	ug/1 

	silver 
	silver 
	" 

	1 ead 
	1 ead 
	" 

	chromium 
	chromium 
	" 

	arsenic 
	arsenic 
	" 

	s e 1 en i um 
	s e 1 en i um 
	" 

	methylene 
	methylene 
	chloride 
	ug/1 

	bromochloromethane 
	bromochloromethane 
	" 

	1 , 1 
	1 , 1 
	d i ch1 oro ethane 
	" 


	trans d i ch1 oro ety h 1 en e 
	chloroform ug/1 1 , 2 dich 1 oro ethane " 1 , 1 , 1 t r i ch1or o e thane carbon tetrachloride 
	1 bromo 2 chloroethane 1 , 2 dich1oropr op an e 1, 1, 2 trichloroethylene chlorodibromomethane 
	1, 2 di b r om o ethane ug / 1 b r omo form ug/1 tetrachloroethylene " 
	cis dichloroethylene freon 113 " dibromomethane 11 1 , l dich lo roe thy1 ene b r om o dichlor ome thane benzene ug/1 
	toluene total xylenes ch lo robe n z en e ethyl benzene " bromobenzene " total chlorotoluene " m-dichlorobenzene " o-dichlorobenzene " 1,2,4 trimethylbenzene 
	11 
	11 
	11 

	1,3,5 trimethylbenzene 2,3 dichloropropene " 
	!, l, 2 trichloroethane 
	,.--...-.-0-,-t>-'-f--l o,D':f I 0,0'1 I <o,o'f / 0,/! I -z.,g I ?,9 I _3.?, / ~o,/ / ..:'.o•I / Lo,/ / Lt:,•/ 
	/ f,O I {,7 I ~,-J I {.<., 
	/ /S-?> / Ill I [r,,{ I {I'{ / 3-z., / __.J..!£.___/ if: I 8, 
	/ /<> '--~---' o I /'-/, / Le,/ / 0,1/ "'•·/ / ✓c,./ / (),fv / "'" ,c-t' I 0,lS I <c,,<'> / Q , 1.S / -< o,( I .<:c, I / <o, ,:, / ~o •</ / /.v I .!o,'-{ I <o.y / ,q,&-I /o,1/ I /3, I '-1,7 
	2 

	/ / ______/ ______/ ______ 
	/ / _______/_______/,______ / / ______/ _____/______ / / ______/_______/ ______ / / ______/ _____/ ______ / / ______/______/________ / / ______/ ______/ ______ / / ______/ ______/,_______ / ,._ / ______/ ______/______ / .,_.,_ l,______/_______I,_______ 
	"'-1--/ ______/ ______/ ______ 
	/ 

	/ .q., / ____,,___/___-=-___/______ 
	/ LL I ,1._, / ,:, I <'.!; 
	/ ,...._ / __,.......___/,______/--~---/ "'1.. / L I L l.-/ .! 1..
	-

	2.. 
	2.. 

	.L1,. / .: 1 / ,., /____.:.--'1____ / "-' / ______/ ______/ ______ / .:.-z., / __.,.,,,___/ ______/ ________ 
	/ 

	/ L.. I L::, I L / /:3
	--~--
	--~--
	-


	/ "-1.. / ,..., / £-2. / .<:-,_ / L 2.,. / __~___/ __-,,___/'---='---
	-

	__...c....___
	__...c....___

	/ -''-/ ~:; I L:, / <'.,;' 
	/ L1.-/ L"2... I "'.,_ I ..c.-,,, c.2,. / ______/ _______/ ______ 
	/ 

	/ -<.1.. / .c I "-'I I L'i / L-i-/ ______/ _______/--~--
	-

	/ L-,__ /__,..,,...___/______/_........,,----/ "---z..., / "' I L) I L:, 
	-

	/ <', I .!''5' I .,_~ ,--,,_.S~,---
	-

	/ "'-:, / <.S-/ "'' / 
	<,
	<,
	.------
	-


	/ "'~ / L:,' I "-5 / .,.,
	--'----
	--'----
	-


	/ "-(p / ,:.6, I -'-~ I ""<.o
	.---'-.,,----
	.---'-.,,----
	-


	/ L{ / L5" I ,!( I "''>
	--'---
	--'---
	-


	/ L 'ii I "'¥ / "S° / <G
	-

	--~--
	--~--
	-


	/ .£(, I LC,, I "'(., / °"'l.·
	--~--
	--~--
	-

	__.,___
	/


	/ L7 / -<-7 / "-7 / "-7 / '-7 / .,,7 / "'-7
	_ 

	---'=---
	---'=---
	-


	/ .,,_, / L<L I ,:;-l __.,,,.c.)____ 
	/ L\ / ___?~___/ L I "'5' L..7., / ______/ _______/--~--/ L-Z... / ______/ ______/ ______ 
	/ 
	-

	'P" . ~I\) " I!>' '<, \LP'
	'>t,'!-y-,v }'>~,c-'-\,y ~.,~,/~~'V ~-~ :,t.A,;i A'S c..-'i)\-\-5 ef''{,I!:" \'I /-':ill>('~ -~~}._,;~,u\~ ~~~~~~'1 
	-

	-----,--,,...,,...-~---/~-19-,/., ,,)'" I 9,·y0.,~\9 ~ I ~ IV' t\ /_~_c,~"'>___ 
	coliform /100 ml / '-I / L'l.,v I L ( I L'2.,"l
	-

	free ammonia mg/1 / a,o<J I G,2-t / ______/ <:'o,c'( nitrates / 3. y / '-1,1 /_______/ z.
	11 
	11 

	MBAS 11 / -<' o, / / __-"-..;___,/______/ __.="':,oc.:•..L/___ p B / 'i.'{ I l______,__specific conductivity / //.;~ / /______/ __.!.../::..~_.;:>~-chlorides mg/ l / r7 / /_______/ ____::..;___ s u 1 fa t e s / .3, / / ______./___!,.,~::."_.-,--
	,;,.S:,.,.Sc___ 
	-
	-

	11 
	11 
	11

	iron / "'c"o I 3 .c, '-' 1______/ ____,,o'-''.L.l:.S'__ 
	11
	11

	manganese / -"c,c,; I -t.o,<-.> / ______./__<::....::.o..:..'':.:'5°=---c opper 11 / e, • l.~ / c. 1.-:f /_______/ __,.c.c:.::•..c·.!.r___ zinc / -<" I ,-.f I -<"o ·'f /______/__-<_::;o..;.,_,'lc.,___ 
	-

	11 
	11 
	11

	sod i um / / 3,g I r].... t' /_______/ __--=.3~-.a:~'--11 / ______/ / ______/ _______ 
	-
	m a g n es i um 

	11 / ______/ / _______/ _______ 
	phosphorous 

	cadmium ug/1 / ______/ / ______/ ______ 
	s i 1v er 11 / ______/ / ______/ ________ 
	11 / ______/ / ______/ ______ 
	lead 

	11 / ______/ / ______/ ________ 
	chromium 

	11 / ______/ / ______/ _______ 
	arsenic 

	11 / ______/ / ______/ ________ 
	selenium 

	methylene chloride ug/1 / ______/ / ______/ _______ 
	bromochloromethane 11 / ______/ / _______/ _______ 
	11 / ______/ / ______/ ______ 
	1 , 1 dich1 or o ethane 

	trans dichloroetyhlene /____,,___/ /_______/ _______ chloroform ug/1 / "":5 I L5 I L:5 I .c;;
	-

	11 / ______/ / _______/---"--
	1,2 dichloroethane 
	-

	! , 1 , 1 t rich1 oro e thane / "'.,_ / ,._.,, / ·">--I L .,__
	----"--
	----"--
	-


	carbon tetrachloride / .._ / .<.1 / L( / ____c__• .,__1___ 
	1 bromo 2 chloroethane / ______/ / ______/ ______ 
	,,1. / _______ 
	1,2 dichloropropane / ___...,....__/ / 

	1,1,2 trichloroethylene / ,{ I LS I LS° / __;..../2...""---chlorodibromomethane / ""l. / "'"" / "'-'2.-/ ____cL::..1--:::..____ 1,2 dibromoethane ug/1 / ______/ / ______/ ______ bromoform ug/1 / _,_-; / "'-S / ":, / __L--=..:;--____ 
	-

	11
	11

	tetrachloroethylene / .c..., I L.,_ I ·"2-I <l.. cis dichloroethylene / ______/ /______/---'--=--
	-

	11
	11

	freon 113 / ~"f / L'-{ I "'-'t / __"-_'i;____ 
	dibromomethane 11 / ______/ / ______/ _______ 
	1, 1 dichloroethylene / ______/ / ______/ ______ bromodichloromethane / L:', I Lo, / .,__, / __L_;,____ benzene ug/1 / "'"> / L> I .c-:, I "'l..
	toluene 11 / , / "--s / "'-, / __L...c....,,____ 
	~, s ,---'---
	-

	11
	11

	total xylenes / ,,.-/ L_{ I ,{ /__,,.-'S"'----chlorobenzene / ,._, / .,,._ / .c / -<.(.:
	-
	11 

	---=----
	---=----
	-

	11

	ethyl benzene / ''J / "-5 I£-(° /_.....!'"-:..i-'-----
	-

	____.c...___
	____.c...___
	____.c...___
	11


	bromobenzene / " / .: s / "-h' I -'i" 
	11
	11

	total chlorotoluene / "'\, / Lr,, / Li., I L(,· m-dichlorobenzene / -"7 / L7 / k7 / __L-'---
	11 
	-

	11
	11

	o-dichlorobenzene / .c, I .c7 / <'7 / ___'.:.7____ 
	1,2,4 trimethylbenzene / ""'> / -<-'; / L,; / __..:."-,_,,,-___ 
	1,3,5 trimethylbenzene / « / -'$' I L~ I L( 
	11 / ______/ / ______/ __....,____ 
	2,3 dichloropropene 

	l, l, 2 trichloroethane / ______/ / ______/ ______ 
	~ ~-+ @ Q,(' ~ 
	®..[' ~-

	-: Sc..~,+~ V ~;;:, ~b' J> (! ~t) 
	~"'
	~ 

	rJ-,../.1)(:> ...
	rJ-,../.1)(:> ...
	' ~ /1()( \

	0 ~ o "') ,b
	r/'<f 

	~\7-?..) i J.. "<f ~ 
	:f ~o r"> 
	,. ,{1>1

	V :f' 1,'V 
	V :f' 1,'V 

	I /<ti' ~ coliform /100 ml I ~ I I .£1 I I free ammonia mg/1 I ✓o .o ':f. I L o,C, '{ I I 
	/ 4 ' 
	I -v· ~ 
	' 
	LJ 
	<. I 
	<. o ,c,I.{ 
	,c o·, o '-{ 

	II
	II

	nitrates I i. ,l,:, I .~ I /,7 Q•S: 
	I 

	II
	II

	Lo ,/ I ~ C,. / I .(c,, / I Lo ·I 
	MBAS 
	I 

	pH specific conductivity chlorides mg/1 IIsulfates 
	pH specific conductivity chlorides mg/1 IIsulfates 
	pH specific conductivity chlorides mg/1 IIsulfates 
	I I I I 
	5", 7 u g I 5"Cf. 
	-

	I I I I 
	.f..-1J }1.v i 3 II 
	-

	I I I I 
	5.c.,. lC Z I .)-
	I I I I 
	-.8 l 01£ "7 . q, 

	iron 
	iron 
	II 
	I 
	O•IS" 
	I 
	L o, / 
	I 
	<c • l 
	I 
	<'o. f 

	manganese copper zinc 
	manganese copper zinc 
	II II II 
	I I I 
	~o ,OS0,2.. 0 -z..,'-1 
	-

	I I I 
	< c) , tl .,< O , I .c o. lf 
	-

	I I I 
	..t l ·, C 5' Q, '!.3 .,{_ () ' '-I 
	I I I 
	< c, • O~ 0 , b:.~ Q. (,e 

	IIsodium IImagnesium IIphosphorous cadmium ug/1 IIsilver 
	IIsodium IImagnesium IIphosphorous cadmium ug/1 IIsilver 
	I I I I I 
	1-~ 
	I I I I I 
	l !e. ·s-
	I I I I I 
	Cl • 2.,
	-

	I I I I I 
	l( I 

	lead 
	lead 
	II 
	I 
	I 
	I 
	I 

	chromium 
	chromium 
	II 
	I 
	I 
	I 
	I 

	arsenic 
	arsenic 
	II 
	I 
	I 
	I 
	I 

	selenium 
	selenium 
	II 
	I 
	I 
	I 
	I 

	methylene chloride bromochloromethane 
	methylene chloride bromochloromethane 
	ug/1 II 
	I I 
	I I 
	I I 
	I I 

	111 • 1 dichloroethane trans dichloroetyhlene chloroform ug / 1 111 , 2 dichloroe thane 1 , 1 , 1 trichloroethane carbon t e trach loride 
	111 • 1 dichloroethane trans dichloroetyhlene chloroform ug / 1 111 , 2 dichloroe thane 1 , 1 , 1 trichloroethane carbon t e trach loride 
	I I I I I I 
	L. 5 < :i. LI 
	I I I I I I 
	L ,; LL LI 
	I I I I I I 
	~,;.,{_ LLI 
	-
	-

	I I I I I I 
	LS" L 1LI 
	-


	1 
	1 
	bromo 
	2 
	chloroethane 
	I 
	I 
	I 
	I 

	1 , 2 dic h l or opr opane 1 , 1 • 2 trichloroethylene chlorodibromome th a ne 
	1 , 2 dic h l or opr opane 1 , 1 • 2 trichloroethylene chlorodibromome th a ne 
	I I I 
	<~ L1,. 
	I I I 
	~s L -i, 
	I I I 
	<. ) L. \... 
	I I I 
	L'5" .L).. 

	1 , 2 
	1 , 2 
	dibromoethane 
	ug/ 1 
	I 
	I 
	I 
	I 

	bromof orm 
	bromof orm 
	ug/ 1 
	I 
	L) 
	I 
	,t.::, 
	I 
	L ) 
	I 
	~:; 

	IItetrachloroethylene cis dichloroethylene IIfreon 11 3 
	IItetrachloroethylene cis dichloroethylene IIfreon 11 3 
	I I I 
	L.. l<q 
	-

	I I I 
	L 7.,, L<-{ 
	I I . I 
	"--2-L.., 
	-

	I I I 
	L. "2.LY 
	-


	dibromome thane 
	dibromome thane 
	II 
	I 
	I 
	I 
	I 

	1 , I dich l oroeth ylene bromodichlor ome thane 
	1 , I dich l oroeth ylene bromodichlor ome thane 
	I I 
	L' 3 
	I I 
	<. ) 
	I I 
	L.3, 
	I I 
	L1 

	benzene toluene 
	benzene toluene 
	ug/1 II 
	I I 
	.e5 L~ 
	I I 
	LS <. ) 
	I I 
	L. 5" c..< 
	I I 
	L.') L{" 

	total xylenes chlorobenzene 
	total xylenes chlorobenzene 
	II II 
	I I 
	,,. ,:. :::, L..(; 
	I I 
	L -{ ,<. (,., 
	I I 
	"-) ,t.1., 
	I I 
	,:: f L(,., 

	ethyl benzene bromobenzene 
	ethyl benzene bromobenzene 
	II II 
	I I 
	L~ < <; 
	I I 
	L ~ L r 
	I I 
	< ~ -<.. ¥ 
	I I 
	.C. {' .c:' i' 

	total 
	total 
	chlorotoluene 
	II 
	I 
	.( t., 
	I 
	L e,. 
	I 
	<: <, 
	I 
	L (.; 

	m-dichlo r oben zene 
	m-dichlo r oben zene 
	" 
	I 
	,£ 
	'7 
	I 
	L? 
	I 
	,£ 7 
	I 
	L7 

	IIo-dichlorobenzene 1 , 2 , 4 tr ime th yl benzene I , 3 , 5 trimethylbenze ne II2 , 3 dich l oroprope ne 
	IIo-dichlorobenzene 1 , 2 , 4 tr ime th yl benzene I , 3 , 5 trimethylbenze ne II2 , 3 dich l oroprope ne 
	I I I I 
	< ..., 4-~ L j' 
	I I I I 
	L7 rr L.) 
	-

	I I I I 
	L)..:., < f" 
	I I I I 
	.... 7 <) L 

	I , l , 2 
	I , l , 2 
	trichloroe t hane 
	I 
	I 
	I 
	I 


	,.___,. ~l ~-..,/ '-.:/ . ~if' 
	,.___,. ~l ~-..,/ '-.:/ . ~if' 
	-

	,lli.. , ~ .o.;;,e,.,~ .,_..J 
	~I'~ <J-°' i A1 C~~ V~-v\ 

	~.,,....,....---.-:-,=-=---:-----'~-'(' ~ I 'X. \'? V-: /_____/_____ 
	coliform /100 ml / '"'I / -<2..:z_ I !_______ 
	free ammonia mg/1 / .co,o i I o,!,·-I /______ 
	11
	11

	nitrates / o,;-I ,$' I /_______ 
	11
	11

	MBAS / Lo,/ / ..C:9 ,/ I /______ 
	pH / ~.o / .. ,,. / /_____ specific conductivity / ;s-s-I /2-'.> I /_______ chlorides mg/ l / 37. I /1::, I /______ s u l fates / 9'· / ____.'-'--__/ / ______ 
	11 

	iron II / a,z.z_ I ::z_.c? I '------
	-

	11
	11

	manganese / ,i.~( ./ .:.:.o.o<[ I !_______ copper / "'o-/0 / c. /!? / / ______ 
	11 

	11
	11

	zinc / O, K I _,:. J, / / ______ 
	11
	11

	sodium / 'l.-'i-1 I l"•i I /______ · magnesium 11 / ______/ ______./ / ______ 
	11 / ______/ ______/ / _______ 
	phosphorous 

	cadmium ug/1 / ______/ ______/ / ______ 
	11 / ______/ _______/ / ________ 
	silver 

	11 / ______/ ______/ / ______ 
	lead 

	11
	11

	/ ______/ ______/ / ________ 
	chromium 

	11
	11

	/ ______/ ______/ / ______ 
	arsenic 

	11
	11

	/ ______/ ______/ / ________ 
	selenium 

	methylene chloride ug/1 / ______/ ______/ / ______ 
	11
	11

	/ ______/ ______/ / _______ 
	bromochloromethane 

	11
	11

	1, 1 dichloroethane / ______/ ______/ / ______ 
	trans dichloroetyhlene / ______/_______/ / chloroform ug/1 / -<:5' I Ls I /-----
	-

	1,2 dichloroethane / ______/ _______/ / _______ 
	11 


	1 , 1 , 1 t r i chl oro e thane / -' '2-/ L J.-I /_______ carbon tetrachloride / ..:. I I L I /______ t bromo 2 chloroethane / ______/ ______/ / ______ 1,2 dichloropropane / ______./______/ / ______ 1, 1, 2 trichloroethylene / --<-.,; / «,;-/ 
	1 , 1 , 1 t r i chl oro e thane / -' '2-/ L J.-I /_______ carbon tetrachloride / ..:. I I L I /______ t bromo 2 chloroethane / ______/ ______/ / ______ 1,2 dichloropropane / ______./______/ / ______ 1, 1, 2 trichloroethylene / --<-.,; / «,;-/ 
	-----
	-----
	/
	-


	chlorodibromomethane / .L2,. / ,:,_. / / ______ 1, 2 dibromoethane ug/1 / __-::--,,---/______./ / ______ bromoform ug/1 / "' / < -/ 
	-----
	-----
	/
	-

	11

	tetrachloroethylene / L ,-I .c,,_ I I c is d i ch1 or o ethylene l,---,--,-r---1,--.,.-,.,,----I ,-----freon 113 II / ..,q I "-4 / / dibromomethane / _______/~_____/ ,-----
	-
	11 
	-

	1, 1 dichloroethylene / ______/ ______/ / ______ bromodichloromethane / L_', I <-3 I I benzene ug/1 / L-s I "'5 I /______ toluene / "':{' I "'" I I
	11 
	,-----
	-


	total xylenes / ..<-~ / -", / 
	11 

	-----
	-----
	/ 
	-


	chlorobenzene / "'~, / <1.. / / ethyl benzene 11 / L:{ I-":,· I /,------
	11 
	-

	11
	11

	bromobenzene / -<-y I L<: I 
	------
	------
	I
	-

	11

	total chlorotoluene / L(., I Li.,, I I m-dichlorobenzene / L I .t.7 / /-----
	-

	11 
	11 
	11

	o-d ichlorobenzene / L 7 I -'-7 / / 
	1,2,4 trimethylbenzene / "'·," / -"? / /-----1,3,5 trimethylbenzene / ..-c..:, / <:,. I I 2, 3 d ichloropropene 11 / <'],. / ______/ /-----
	-
	-

	1, I, 2 trichloroethane / -"2-/ ______/ / ______ 
	_.,, . .,NE'\V YORK 'l"ESTING LABORA'rORIES, INC. f-'~1 
	11 

	Lab No. 82-64452 (A-1 Detection 
	Lab No. 82-64452 (A-1 Detection 
	Pase 7. 

	VOLATILE COMPOUNDS 
	Parameter ~g/l): 
	Acrolein Acrylonitrile Benzene 
	,I 
	,I 

	Bromodichloromethane Bromoforra 8romomethane Carbon Tetrachloride Chlorobenzene Chlorodibromo~~thane Chl oroethane 2-Chloroethyl vinyl ether Chloroform Chloromethane Dichlorodifluoromethane 1,1-Dichloroethar.e 1,2-Dichloroethane r,1-Di chl oroethylene Trans, 1,2-Dichloroethylene 1,2-Dichloropropane 1,3-Dichloropropene Ethyl benzene Methylene Chloride i,1,2,2-Tetrachloroethane Tetrachloroethylene 
	Toluene 1,1,1-Trichloroethane 1,1~2-Trichloroethane Trichloroethylene 
	Trichlorofluoromethane Vinyl chloride Carbon Dis~lfide Methyl cycl opentane 3-methylpentane Hexane <=Less than, None detected 
	Method No. 
	Method No. 
	603, 624 603, 624 624 624 624 624 624 "624 624 
	624 624 624 624 , 624 624 624 624 624 624 624 624 624 624 624 624 624 624 624 624 624 
	CAS 
	No. 

	107-02-8 107-13-1 71-43-2 75-27-4 75-25-2 74-83-9 56-23-5 108-90-7 124-48-1 75-00-3 110-75-8 67-66-3 74-87-3
	• 
	• 

	75-34-3 107-06-2 75-35-4 156-60-5 78-87-5 10061-02-6 100-41-4 75-09-2 
	79-34-5 127-18-4 108-88-3 71-55-6 79-00-5 79-01~6 
	75-01-4 
	Limit t,Jig/1) 
	Limit t,Jig/1) 
	100 100 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
	10 10 10 10 10 10 10 10 
	Found ~g/1) 
	< 100 < 100 < 10 < 10 < 10 < 10 < 10 < 10 < 10 · < 10 < 10 . < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
	• 
	< 10 < 10 Present 
	Present Present Present 

	• 
	NEW YORK rl'ESTING LABORArrORIES, INC. 
	t 
	Pase 8. Sample: R0-25-01~ 
	-

	(Y Bni?-Y\ 37. _ ,?1-rn rt 
	VOLATILE COMPOUNDS 
	Method CAS Parameter Vig/1) : 
	No. 
	No. 

	Acrolein 
	603, 624 
	107-02-8 

	Acrylonitri le 624 71-43-2
	I 
	603, 624 
	107-13-1 

	Benzene 
	Bromodichloromethane 624 Bromoform 624 74-83-9
	75-27-4 
	624 
	75-25-2 

	Bromomethane Carbor Tetrachloride Chlorobenzene 
	624 
	56-23-5 
	624 
	108-90-7 

	624 124-48-1
	Chlorodibromor.iethane Chloroethane 624 75-00-3 2-Chloroethyl vinyl ether 624 110-75-8 
	Chloroform 624 67-66-3 Chloromethane 624 74-87-3 ' Oichlorodifluoromethane _• 624 1,1-Dichloroethane 62;. 75-34-3 1,2-Dichloroethane 624 107-06-2 1,1-Dichloroethylene 624 75-35-4 Trans, 1,2-0ichloroethylene 624 156-60-5 1,2-0ichloropropane 624 78-87-5 1,3-0ichloropropene 10061-02-6 Ethyl benzene Methylene Chloride 624 1,1,2,2-Tetrachloroethane 624 79-34-5 Tetrachloroethylene 624 127-18-4 
	624 -
	624 100-41-4 
	75-09-2 

	Toluene 624 108-88-3 
	1,1;1-Trichloroethane 624 71-55-6 
	1,1,2-Trichloroethane 624 79-00-5 
	Trichloroethylene 624 79-01-6 
	Trichlorofluoromethane 624 
	Vinyl chloride 624 75-01-4 2,4~dimethyl-3-pentanone 
	-
	-


	<=Less than, None detected 
	,,11, 
	,,11, 
	Lib No. 82-64452 (A-1) 
	Detection Limit Found ~g/1) ~g/1} 
	100 
	< 100 100 
	< 100 10 
	< 10 
	10 
	< 10 
	10 
	< 10 10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 10 10 10 
	< 
	10 
	< 
	10 

	< 10 10 
	10

	< 
	10 
	10

	< 10 10 
	< 
	10 

	< 10 10 
	10

	< 
	10 
	10

	< 10 
	< 
	10 

	10 
	< 10 10 10
	< 10 
	< 
	10 

	10 10
	< 10 10 
	< 
	10 

	< 10 10 10 
	< 10-10 10 Present 
	-
	< 
	10 
	< 


	NEW YORK rl'ESTING LABORA"rORIES, INC. 
	Sample: R0-26-01 .. LabNo.82-64452 Cj,-1} 
	Page 9. 

	' . 1), \,N\,h+e \\\{ F,ActN\,k-L ~ ~lw 
	' 
	' 

	· Detection
	VOLATILE COMPOUNDS 
	Method CAS Limit Found Parameter "19/l): No. No. tpg/1) V!gll) 
	Acrolein 603, 624 107-02-8 100 < 100 Acrylonitrile 603, 624 107-13-1 ·100 < 100 Benzene 624 71-43-2 10 Bromodichloromethane 624 75-27-4 10 .•. < 10 Bromoform 624 75-25-2 10 Bromomethane 624 < 10 Carbon Tetrachloride 624 56-23-5 10 < 10 
	< 10 
	< 10 
	74:..83-9 10 

	Chlorobenzene 624 108-90-7 10 624 124-48-l 10
	< 10 

	Chlorodibromo~~thane Chloroethane 624 75-00-3 l 0 2-Chloroethyl vinyl ether 624 110-75-8 10 < 10 Chloroform 624 67-66-3 10 < 10 Chloromethane 624 74-87-3 ' 10 Dichlorodifluoromethane '624 10 1,1-Dichloroethane 624 75-34-3 l 0 < 10 1,2-Dichloroethane 624 107-06-2 10 < 10 1,1-Dichloroethylene 624 75-35-4 l 0 Trans, l,2-Dichloroethylene 624 156-60-5 10 1,2-Dichloropropane 624 78-87-5 10 1,3-Dichloropropene 624 10061-02-6 10 < 10 Ethyl benzene 624 100-41-4 10 < 10 Methylene Chloride .624 75-09-2 10 1,1,2,2-Tetr
	< 10 
	< 10 
	< 10 
	< 10 
	< 10 
	< 10 · 
	< 10 
	30.6 
	< 10 
	< 10 
	< 10 
	< 10 
	< 10 
	-

	2,4-dimethyl-3-pentanone Present 
	<=Less than, None detected 
	·
	-

	NE'\V YORK r1•ESTING LABORArrORIES, INC. 
	Page: 10. Sample: R0-27-01 lab No. 82-64452 {A-1) 
	."F (_ W\,.:,+-1;!. ~ lOI~ +,0-Y\K\,"vi. AJ 
	Detection
	Detection

	VOLATILE COMPOUNDS 
	Method CAS 
	Limit 
	Found 

	No. No. Vigil) Vigil)
	Parameter ~g/1): 107-02-8 < 100
	603, 624 
	; 
	100 

	Acrolein 
	603, 624 107-13-1 < 100
	100 

	Acrylonitrile 
	624 71-43-2 10 < 10
	Benzene 
	624 75-27-4 < 10
	10 

	Bromodichloromethane 624 75-25-2 10 < 10
	Bromoform 624 74-83-9 10 < 10
	Bromomethane 624 56-23-5 10 < 10
	Carbon Tetrachloride 624 108-90-7 < 10
	10 

	Chlorobenzene 624 124-48-1 10 
	< 10
	< 10

	Chlorodibromomethane 624 75-00-3 10 < 10
	Chloroethane 
	• 
	• 

	624 110-75-8 10 < 10
	2-Chloroethyl vinyl ether 624 67-66-3 10 < 10
	Chloroform 624 74-87-3 10 < 10
	Chloromethane '!624 10 < Hi
	Dichlorodifluoromethane 624· 75-34-3 10 < 10
	1,1-Dichloroethane 624 107-06-2 10 < 10
	' 1,2-Dichloroethane 624 75-35-4 10 < 10
	1,1-Dichloroethylene 624 156-60-5 10 < 10
	Trans, 1,2-Dichloroethylene 624 78-87-5 10 < 10
	1,2-Dichloropropane 624 10061-02-6 10
	1,3-Dichloropropene 624 100-41-4 10 <. 10
	<; 10 

	Ethyl benzene 75-09-2 10. < 10
	624 
	•. 

	Methylene Chloride 1,1,2,2-Tetrachloroethane 624 127-18-4 10 < 10
	624 
	79-34-5 
	10 
	< 10 

	Tetrachloroethylene 624 108-88-3 10 < 10
	Toluene 624 71-55-6 10 < 10
	1.1,1-Trichloroethane 624 79-00-5 10 < 10
	1,1 ,2-T·ri chl oroethane 624 79-01-6 10 .< 10
	Trichloroethylene 
	' 
	' 

	624 10 < 10
	Trichlorofluoromethane 624 75-01-4 10 < 10
	Vinyl chloride 
	<=Less than, None detected 
	P.JJ' {ft NEW YORK r1•EST.ING LABORA•roRIES, INC. I 
	Sample: R-28-01 
	Sample: R-28-01 

	~a ==t~\c~ ~ 
	Pqc 11. 
	Pqc 11. 
	~~'.te< 

	VOLATILE COMPOUNDS Parameter ~g/1): Acrolein 
	Acrylonitrile Benzene 
	I
	I

	Bromodichloromethane 
	.Bromoform Bromomethane Carbon Tetrachloride Chlorobenzene Chlorodibromomethane Chloroethane 2-Chloroethyl vinyl ether Chloroform Chloromethane Dichlorodifluoromethane 1,1-Dichloroethane 1,2-Dichloroethane 1,1-Dichloroethylene Trans, 1,2-Dichloroethylene 1,2-Dichloropropane 1,3-Dichloropropene Ethyl benzene Methylene Chloride 1~1,2,2-Tetrachloroethane Tetrachloroethylene 
	Toluene 1,1?1-Trichloroethane 1,1,2-Trichloroethane 
	Trichloroethylene Trichlorofluoromethane Vinyl chloride 
	c Less than, None detected 
	< 

	Lab No. 
	Lab No. 
	Detection 
	Limit 
	Vi9/l l 
	100 100 10 10 10 10 10 10 
	1o 
	10 10 10 10 10 10 10 10 10 10 10 10 10. 
	l 0 10 10 10 10 10 10. 10 
	82-64452 (A-1} 
	Found (/!9/1) 
	< 100 < 100 < -10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 10 < 10 
	·< 
	~ 

	Method No. 
	603,624 603, 624 624 
	624 624 
	624 624 624 624 
	624 624 624 624 )624 624 624 624 624 624 624 624 
	624 624 624 
	624 
	624 624 624 624 624 
	CAS 
	No. 

	107-02-8 
	107-13-1 71-43-2 75-27-4 75-25-2 74-83-9 56-23-5 108-90-7 124:.48-1 
	75-00-3 
	110-75-8 67-66-3 74-87-3 . 
	75-34-3 107-06-2 75-35-4 156-60-5 78-87-5 10061-02-6 100-41-4 75-09-2 79-34-5 127-18-4 108-88-3 71-55-6 79-00-5 79-01-6 
	75-01-4 
	Page 36. 
	Page 36. 

	VOLATILE COMPOUNDS 
	Parameter {,ug/1 ) 
	Acetone Diethyl ether Hexane 
	2-methyl-3-pentanone 2,4-dimethyl-3-pentanone 
	Sample: R0-_¢-01 (Continued) 
	Sample: R0-_¢-01 (Continued) 

	Detection Method CAS Limit 
	No. No. (.ug/1 ) 
	Lab No. 82-64452 (A-1 ) 
	Lab No. 82-64452 (A-1 ) 
	Found 
	(ug/1) 
	Present Present Present Present Present 

	NEW YORK rl'ESTING LABORArrORIES, INC. 
	Pqe 12. Sample: R0-32-01 Lab No. 82-64452 {A-1) 
	,OLATILE COMPOUNDS arameter ytig/1): Acrolein crylonitrile Benzene 
	I
	I

	romodichloromethane
	. . 
	tsromofonn 
	romomethane ~arbon Tetrachloride -hlorobenzene 
	hlorodibromomethane "hloroethane -Chloroethyl vinyl ether Chloroform hloromethane Dichlorodifluoromethane ' ,1-Di chl oroethane ,,2-Dichloroethane , 1-Di chloroethylene ,'rans, 1,2-Dichloroethylene . • ,2-Di chloropropane ,,3-Dichloropropene S::thylbenzene 
	!ethylene Chloride 1,1,2,2-Tetrachloroethane retrachloroethylene Toluene 1,1,1-Trichloraethane 1,1,2-Trichloroethane rrichloroethylene irich1orafl uaromethane 'linyl ch1ori de 
	·-lc~\,vt 
	·-lc~\,vt 
	To-Lst 
	Method CAS No. No. 
	603, 624 107-02-8 603, 624 107-13-1 624 71-43-2 624 75-27-4 624 75-25-2 624 74-83-9 624 56-23-5 624 108-90-7 
	-

	624 124-48-1 
	624 75-00-3 624 110-75-8 624 67-66-3 624 74-87-3 li24 624" 75-34-3 624 107-06-2 624 75-35-4 624 156-60-5 624 78-87-5 624 10061-02-6 624 100-41-4 624 75-09-2 

	624 79-34-5 624 127-18-4 624 108-88-3 624 71-55-6 624 79-00-5 . 
	624 79-01-6 624 624 75-01-4 
	624 79-01-6 624 624 75-01-4 
	Detection Limit U,q/1) 
	100 
	100 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 
	10 10 10 10 10 10 10 10 
	Found t,liq/1) 
	< too < 100 < 10 < 10 < 10 < 10 < 10 < 10 < 10 · < 10 < 10 < 10 
	. < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < to < 10 < 10 < 10 < 10 < 10 < to < 10 < 10 

	c Less than, None detected 
	<

	fliJ'f'(
	fliJ'f'(

	• 
	NE,V YORK rl'ESTING LABORArroRIES, INC. 
	Paae 13. Sample: R0-33-01 82-64452 (A-1) 
	Lab No. 

	~+-~\t\w/\.s. Ntlca.wie 
	Detection
	Detection

	VOLATILE COMPOUNDS 
	Method CAS No. No. Vigil) Vigil}
	Limit 
	Found 

	Parameter {.tlg/1): 
	603, 624 107-02-8 < 100
	603, 624 107-02-8 < 100
	100 

	Acrolein 
	107-13-1 100 < 100
	603, 624 


	Acrylonitri_le 624 71-43-2 10 < 10
	Benzene 624 75-27-4 10 < 10
	Bromodichloromethane624 75-25-2 10 < 10
	. 

	Bromoform 624 74-83-9 10 < 10
	Bromomethane 6_24 56-23-5 .10 < 10
	Carbon Tetrachloride 624 108-90-7 10 < 10
	Chlorobenzene 624 124-48-1 10 < 10
	Chlorodibromomethane 624 75-00-3 10 < 
	10

	Chloroethane 
	• 
	• 
	10 < 10

	2-Chloroethyl vinyl ether 624 67-66-3 10 <· 10
	624 
	110-75-8 

	Chloroform 624 74-87-3 10 < 
	10

	Chloromei:hane 
	10·
	10·

	· l624 .10 <
	Dichlorodifluoromethane 1,1-Dichloroethane 624 107-06-2 10 < 
	624 
	75-34-3 
	10 < 
	10 
	10

	1,2-0ichloroethane 1,1-Dichloroethylene Trans, 1,2-Dichloroethylene 
	624 
	75-35-4 
	10 
	< 
	10 
	624 
	156-60-5 
	10 
	< 
	10 

	624 78-87-5 10 < 
	10

	1,2-Dichloropropane 624 10061-02-6 10 < 
	10

	1,3-Dichloropropene 
	<i 10
	<i 10

	624 100-41-4 10
	Ethyl benzene 75-09-2 10 < 10
	Methylene Chloride 624 1,1,2,2-Tetrachloroethane 624 79-34-5 Tetrachloroethylene 624 108-88-3 10 1,1,1-Trichloroethane 
	10 
	< 
	10 
	624 
	127-18-4 
	10 
	< 
	10 
	Toluene 
	< 
	10 
	624 
	71-55-6 
	10 < 
	10 

	624 79-00-5 10 < 
	. 
	10

	1,1,2-Trichloroethane 10
	Trichloroethylene 
	624 79-01-6 
	10 .< 

	Trichlorofluoromethane < 10
	624 
	10 < 
	10 

	Vinyl chloride 624 
	75-01-4 10 

	<=Less than, None detected 
	• 
	NEW YORK rrESTING LABORArrORIES, 
	Page 14. Sample: R0-34-01 82-64452 (A-1) 
	• 

	3 Oml'he.
	3 Oml'he.
	-~~ct 
	-


	VOLATILE COMPOUNDS Detection 
	Method CAS Limit Found ~arameter '1i9/l): No. !)ig/1) t,t,9/1) 
	No. 

	Acrolein 603, 624 107-02-8 100 P.crylonitrile 603, 624 107-13-1 100 Benzene 624 71-43-2 10 iBromodi chl oromethane 624 75-27-4 10 
	< 100 
	< 100 
	< 10 

	< 10 Bromofonn 624 75-25-2 10 
	< 10 

	Bromomethane . \ 624 74-83-9 10 Ca~bon Tetrachloride 624 56-23-5 10 < 10 Chlorobenzene• 624 108-90-7 10 Chlorodibromoirethane 
	< -10 
	< 10 
	624 124-48-1 
	10 
	< 10 

	Chloroethane 624 75-00-3 10 < 10 2-Chloroethyl vinyl ether 624 110-75-8 10 < 10 Chloroform 624 67-66-3 10 Chloromethane 624 74-87-3 10 
	< 10 

	< 10 Dichlorodifluoromethane 10 1,1-Dichloroethane 624 75-34-3 10 < 10 l,2-Dichloroethane 624 107-06-2 10 < 10 1,1-Dichloroethylene 624 75-35-4 10 Trans, 1,2-Dichloroethylene 624 156-60-5 10 1,2-Dichloropropane 624 78-87-5 10 1,3-Dichloropropene 624 10061-02-6 .10 < 10 Ethyl benzene 624 100-41-4 10 < 10 Methylene Chloride 624 75-09-2 10 21.0 l,1!2,2-Tetrachloroethane 624 79-34-5 10 < 10 Tetrachloroethylene 624 127-18-4 10 Toluene 624 108-88-3 10 < 10 1,1~1-Trichloroethane 624 71-55-6 10 < 10 1,1,2-Trichloro
	~624 
	< 10 
	< 10 
	< 10 
	< 10 
	< 10 
	10 . 

	Vinyl chloride 624 75-01-4 10 < 10 c Less than, None detected 
	< 

	Pase 15. Sample: R0-35-01 Lab No. 82-64452 (A-1) 
	~o 5?::> (\\~~lo{ . 
	VOLATILE COMPOUNDS 
	Parameter Vigil): 
	Acrolein Acrylonitrile Benzene Bromodichloromethane Bromoform Bromomethane Carbon Tetrachloride Chlorobenzene Chlorodibromomethane Chloroethane 2-thloroethyl vinyl ether Chloroform 
	Chloromethane Oichlorodifluoromethane 1,1-Dichloroethane 1,2-Dichloroethane 1,1-Dichloroethylene Trans, 1,2-Dichloroethylene 1,2-Dichloropropane -1,3-Dichloropropene Ethyl benzene Methylene Chloride 
	. 1,1,2,2-Tetrachloroethane Tetrachloroethylene Toluene 1,1,1-Trichloroethane 1,1,2-Trichloroethane Trichloroethylene Trichlorofluoromethane Vinyl chloride 
	<~Less than, None detected 
	Method No. 
	Method No. 
	603, 624 
	603, 624 624 624 624 624 624 624 
	624 
	• 624 624 624 624 l 624 624 624 624 624
	. 
	624 -624 624 
	624 624 624 624 624 624 624 624 
	624 
	CAS 
	No. 

	107-02-8 107-13-1 71-43-2 
	75-27-4 
	75-25-2 74-83-9 56-23-5 108-90-7 124-48-1 
	75-00-3 
	110-75-8 67-66-3 74-87-3 · 
	75-34-3 107-06-2 75-35-4 156-60-5 78-87-5 10061-02-6 100-41-4 75-09-2 
	79-34-5 127-18-4 108-88-3 71-5_5-6 79-00-5 
	79-01-6 
	75-01-4 
	Detection 
	Detection 
	Limit Viq/1) 
	100 
	100 10 10 10 10 l 0 10 10 
	l 0 10 10 10 
	10 
	10 10 l 0 10 10 10 10 10 
	10 10 10 10 10 
	10 
	10 
	10 
	Found V/9!1) 
	< 100 < 100 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
	! 
	-< 10 < 10 < 10 < 10 < 10 < 10 
	' 
	< 10 .< 10 < 10 < 10 

	. . . #.J4{11 
	NE,v ~·oRK 'l'ESTING LABORA"rORIES, INC. r Pase 16. 
	No-o'fL;t •o;:-;,,~h~
	82-64452 c•-1: 
	82-64452 c•-1: 

	VOLATILE COMPOUNDS Parameter Vigil): 
	Acrolein 
	Acrylonitrile 
	I
	I
	( 


	Benzene Bromodichloromethane Bromoform Bromomethane Carbon Tetrachloride Chlorobenzene Chlorodibromomethane Chloroethane 2-Chloroethyl vinyl ether Chloroform Chloromethane Dichlorodifluoromethane 1.1-Dichloroethane 1,2-Dichloroethane 1,1-Dichloroethylene Trans, 1,2-Dichloroethylene 1,2-Dichloropropane 1,3-Dichloropropene Ethyl benzene Methylene Chloride 1,1,2,2-Tetrachloroethane Tetrachloroethylen~ Toluene 1,1",1-Trichloroethane 1,1,2-Trichloroethane Trichloroethylene Trichlorofluoromethane Vinyl chloride 
	<=Less than, None detected 
	Method No. 
	Method No. 
	603, 624 603, 624 
	624 624 624 624 624 624 
	"624 
	624 624 624 624 
	• 624 
	624 624 624 624 624 624 624 624 624 624 624 624 624 624 624 624 
	CAS 
	No. 

	107-02-8 107-13-1 71-43-2 75-27-4 
	75-25-2 
	74-83-9 56-23-5 108-90-7 124-48-1 
	75-00-3 
	110-75-8 67-66-3 74-87-3 , 
	75-34-3 107-06-2 75-35-4 156-60-5 78-87-5 10061-02-6 100-41-4 75-09-2 79-34-5 127-18-4 108-88-3 
	71-55-6 
	79-00-5. 
	79-01-6 
	75-01-4 
	Detection Limit Found {1!9/1) {/!9/1) 
	Detection Limit Found {1!9/1) {/!9/1) 
	·100 
	< 100 100 
	< 100 10 
	·< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 
	10 
	< 10 10 
	< 10 
	10 
	< 10 10 10 
	< 
	10 

	< 10 
	10 
	< 10 10 10 10 
	< 
	10 
	< 
	10 

	< 10 10 
	< 10 10 < 10 10 
	<ii.:'ei 
	10 < 10 10 10 10 10 10 10 10 10 10 10 
	< 
	< 
	.< 
	< 
	< 

	fJ.'rlrt 

	NE'\V YORK 'l'ESTING LABORA'l'ORIES, INC. 
	Lab No. 82-64452 (A-1 )
	Lab No. 82-64452 (A-1 )

	17. Sample: R0-37-01 
	Page 

	I\\~~ ;.xi~v/1,,..,
	SW¾, 
	4~ 

	Detection
	Detection

	VOLATILE COMPOUNDS 
	Method CAS 
	Limit 
	Found 

	No. ~g/1} (1!9/1)
	No. 

	Parameter Vig/1): 
	603, 624 107-02-8 100 < 100
	Acrolein 603, 624 107-13-1 100 < 100
	Acrylonitrile 624 71-43-2 10 < 10
	Benzene 624 75-27-4 10 < 10
	( 

	Bromodichloromethane 624 75-25-2 10 < 10
	Bromoform 624 74-83-9 10 .< 10
	Bromomethane 624 56-23-5· 10 < 10
	Carbon Tetrachloride 624 108-90-7 10 < 10
	Chl orobenzene 624 124-48-1 10 10
	< 

	Chlorodibromomethane 624 75-00-3 10 < 10
	Chloroethane 624 110-75-8 10 < 10
	2-Chloroethyl vinyl ether 624 67-66-3 10 < 10
	Chloroform 624 74-87-3 10 < 10
	Chloromethane ~24 10 < 10
	Dichlorodifluoromethane l,l~Dichloroethane 1,2-Dichloroethane < 624 75-35-4 10 < 10
	624" 
	75-34-3 
	10 
	< 
	10 
	624 
	107-06-2 
	10 
	10 

	1,1-Dichloroethylene Trans, 1,2-Dichloroethylene 1,2-Dichloropropane 10 < 10
	624 
	156-60-5 
	10 
	< 
	10 
	624 
	78-87-5 
	10 
	< 
	10 

	1,3-Dichloropropene 624 l 00-41-4 10 < 10
	624 
	10061-02-6 

	Ethyl benzene 75-09-2 10. 54.6
	Methylene Chloride 624 1,1,2,2-Tetrachloroethane 624 Tetrachloroethylene 
	Methylene Chloride 624 1,1,2,2-Tetrachloroethane 624 Tetrachloroethylene 
	79-34-5 
	10 
	< 
	10 
	624 
	127-18-4 
	10 
	< 
	10

	' 

	624 108-88-3 10 < 10 l,l ~1-Trichloroethane 1,1,2-Trichloroethane ( 10 
	Toluene 
	624 
	71-55-6 
	10 <. 10 
	624. 
	79-00-5 . 
	10 
	< 
	10 
	10 · 

	I Trichloroethylene 
	624 
	79-01-6 

	I 
	10
	10

	Trichlorofluoromethane < Vinyl chloride 624 Present
	624 
	10 
	75-01-4 
	10 
	< 
	10 

	Diethyl ether <=Less than, None detected 
	• 
	• 

	NE'\V YORK rrESTING LABORArrORIES, INC. 
	18. Sarnpl e: R0-3B-01 Lab No. 82-64452 (A-1) 
	Pap: 

	1./0 -fk~ ~ 
	sW:~ 

	VOLATILE COMPOUNDS 
	j Detection 

	Method CAS Limit Found Parameter V1g/l): No. No. ~g/1) V!q/1) 
	i 
	,. 

	Acrolein 603,624 107-02-8 100 Acrylonitrile 603,624 107-13-1 100 Benzene 624 71-43-2 10 Bromodichloromethane 624 75-27-4 10 
	< 100 
	< 100 
	< 
	10 

	< 10 Bromofonn 624 75-25-2 10 Bromomethane 624 74-83-9 10 Carbon Tetrachloride 624 56-23-5 10 Chlorobenzene 624 108-90-7 10 
	< 
	10 
	< 
	10 
	< 
	10 

	< 10 
	< 10 

	Chlorodibromomethane 10 
	624 124-48-1 

	< 10 Chloroethane 624 75-00-3 10 
	< 
	10 

	I 
	<

	2-Chloroethyl vinyl ether 624 110-75-8 10 
	10 

	Chloroform 624 67-66-3 10 
	< 10 Chloromethane 624 74-87-3 10 Dichlorodifluoromethane '624 10 
	\ 
	< 
	10 

	< 10
	< 10
	. 

	1,1-Dichloroethane 624 75-34-3 10 1,2-Dichloroethane 624 107-06-2 10 1,1-Dichloroethylene 624 75-35-4 10 
	< 
	10 
	< 
	10 

	< 19 
	< 19 

	I 
	<

	Trans, l°,2-0i ch1 oroethyl ene 624 156-60-5 10 10 . l ,2-Di chl oropropane 624 .78-87-5 10 l,3~Dichloropropene 624 10061-02-6 10 
	< 
	10 
	10

	< Ethyl benzene 624 100-41-4 10 Methylene Chloride 624 75-09-2 10 1,1,2,2-Tetrachloroethane. 624 79-34-5 10 
	< 
	10 
	< 
	10 
	< 
	10 

	Tetrachloroethy1ene 624 127-18-4 10 Toluene 624 108-88-3 10 10 1,l ._1-Tri chl oroethane 624 71-55-6 10 1,1,2-Trichloroethane 624 79-00-5 10 
	< 
	10 
	< 
	< 
	10 
	10

	< 
	< 

	Trichloroethylene 624 79-01-6 10 
	~ 
	10 

	Trichlorofluoromethane 624 10 
	10

	< Vinyl chloride 624 75-01-4 
	10 
	< 
	10 

	2,4-dfmethyl-3-pentanone 
	Present

	-
	-

	< = Less than, None detected 
	· NE'\V YORK 'l'ESTING LABORA'CORIES, INC. 
	Paac 19. Sample: R0-39-01 Lal> No. 82-84452 (A-1) -i,,-z.., ~ __ tL· . ~
	_41~,~
	COMPOUNDS =--rv, Detection 
	lLA;ILE 

	. . Method CAS Limit Found 1rameter Vig/1): No. No. t,fiq/1) tfiq/1) 
	Acrolein 603,. 624 107-02-8 100 < 100 :rylonitrile 603, 624 107-13-1 100 < 100 oenzene 624 71-43-2 10 < 10 romodi ch1orome thane 624 75-27-4 10 < 10 ..romoform _624 75-25-2 · 10 < 10 .-.romomethane 624 74-83-9 10 < 10 !rbon Tetrachloride 624 56"-23-5 10 < 10 r1,1orobenzene 624 108-90-7 10 < 10 hl orodibromomethane 10 < 10 Chloroethane 624 75-00-3 10 < 10 -Chloroethyl vinyl ether 624 110-75-8 10 < 10 Chloroform 624 67-66-3 10 < 10 .hloromethane 624 74-87-3 10 < 10 uichlorodifluoromethane 6,24 10 . < 10 · ,1-
	624 124-48-1 
	1 

	Ethyl benzene 624 100-41-4 10 < 10 ethylene Chloride 624 75-09-2 10. < 10 1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 etrachloroethylene 624 127-18-4 10 < 10 l'oluene 624 108-88-3 10 < 10 1,1,1-Trichloroethane 624 71-55-6 10 < 10 .J,1,2-Trichl oroethane 624 79-00-5 10 irichloroethylene 624 79-01-6 
	< 10 
	10 
	< 10

	•
	•

	rrichlorofluoromethane 624 10 
	< 10 

	'linyl chloride 624 75-01-4 < 10 
	10 

	<=Less than, None detectea 
	~ 
	NEW YORK FJ.'ESTING LABORATORIES, INC. f-5o1i 
	.Paae Sample: R0-40-tll Lab No. 82-64452 (A-1) 
	20. 

	~c=2:ctl 
	6
	15"2 
	~-eJ 

	VOLATILE COMPOUNDS DetecUon 
	Method CAS Limit Found ararneter ~g/1): No. No. t/!911) (liq/1) 
	Ar;rolein 603, 624 107-02-8 100 < 100 :ryl on itrile 603, 624 107-13-1 100 
	< 100 

	' 
	Benzene 624 71-43-2 10 .rornodi chl oromethane 624 75-27-4 10 Bromofonn 624 75-25-2 10 10 'romomethane < 10 arbon Tetrachloride 624 56-23-5 10 
	< 10 
	·< 10 
	< 
	624 74-83-9 
	10 
	10

	< 
	< 

	hlorobenzene 624 108-90-7 10 ""'hlorodibromomethane 10 "hloroethar.e • 624 75-00-3 10 ' -Chl oroethyl vinyl ether 624 110-75-8 10 10 Chloroform 624 67-66-3 10 hloromethane 624 74-87-3 10 Dichlorodifluoromethane t24 10 
	< 
	10 
	624 124-48-1 
	10 
	< 
	< 10 
	< 
	< 
	10 
	< 10 

	< 10 ,1-Dichloroethane 75-34-3 10 l,2-Dichloroethane 624 107-06-2 10 ,1-Dichloroethylene 624 75-35-4 10 
	624. 
	< 
	10 
	< 
	10 
	10

	< ,rans, 1,2-Dichloroethylene 624 156-60-5 10 ,2-Dichloropropar.e 624 78-87-5 10 .,3-0ichloropropene 624 10061-02-6 10 ':thylbenzene 624 100-41-4 10 
	< 
	10 
	< 
	10 
	< 
	10 
	10

	< !ethylene Chloride 624 75-09-2 10 1,1,2,2-Tetrachloroethane 624 79-34.-5 10 'etrach l oroethyl ene 624 127-18-4 10 Toluene 624 ·108-88-3 10 10 ,I,1,1.-Tri chl oroethane 624 71-55-6 10 1 , l ,2-Tri chl oroethane 624 79-00-5 10 fri chl oroethyl ene 624 79-01-6 10 <~ 10 rrichlorofluoromethane 624 10 :Vinyl chloride 624 75-01-4 .·< 2,4-dimethyl-3-pentanone 
	< 10 
	< 
	10 
	< 
	10 
	< 
	< 
	10 
	< 
	10 
	< 10 
	10 
	10 

	Present <=Less than, None detected 
	p. Jt .frl
	p. Jt .frl

	NEW YORK 'l'ESTING LABORA·roRIES, INC. 
	21. Sample: RD-41-01 Lab No. 82-64452 (A-1) 
	Page 

	I£":?:, ~
	I£":?:, ~
	~1ers 

	' 
	JOLATILE COMPOUNDS Detection 
	Method CAS Limit Found 
	' 
	arameter 0911): No. No. ~q/1) {lig/1) 
	1

	Acrolein 6D3, 624 107-02-8 100 < 100 .1crylonitrile 107-13-1 100 < 100 
	. 603, 624 

	i 
	i 

	Benzene 624 71-43-2 10 10 lromodi chloromethane 624 75-27-4 10 10 dromoform 624 75-25-2 10 10
	< 
	I 
	< 
	' 

	. < 1romomethane 624 74-83-9 10 10 ~arbon Tetrachloride 624 56-23-5 10 10 ':hlorobenzene 624 108-90-7 10 10 :hl orodibromomethane 124-48-1 10 Chloroethane 624 75-00-3 10 10 !-Chl oroethyl vinyl ether 624 110-75-8 10 10 Chloroform 624 67-66-3 10 10 :hl oromethane 624 74-87-3 10 10 Oichlorodifluoromethane li24 10 I,1-Dichloroethane 624· 75-34-3 10 10 J,2-0ichloroethane 624 107-06-2 10 10 ~.1-0ichloroethylene 624 75-35-4 10 10 rrans, 1,2-Dichloroethylene 624 156-60-5 10 1,2-0ichloropropane 624 78-87-5 10 <" 10
	' 
	< 
	< 
	< 
	624 
	10 
	< 
	< 
	< 
	< 
	< 
	< 
	10 
	< 
	< 
	< 
	< 
	10 

	-< Ethyl benzene 624 100-41-4 10 10 Methylene Chloride 624 75-09-2 10 10 1,1,2,2-Tetrachloroethane 624 79-34-5 10 10 Tetrachloroethylene 624 127-18-4 10 <·10 Toluene 624 108-88-3 10 10 1,1,1-Trichloroethane 624 71-55-6 10 1,1,2-Trichloroethane 624 79-00-5 . 10 10 Trichloroethylene 6?4 79-01-6 10 <. Trichlorofluoromethane 624 10 Vinyl ch1ori de 624 75-01-4 
	< 
	< 
	< 
	< 
	< 
	10 
	< 
	10 
	< 
	10 
	10 
	< 
	10 

	. <=Less than, None detected 
	NEW YORK 'l'ESTING LABORA'rOFJES, INC. 
	f·ft,-/.'J. 

	82-64452 (A-1) 
	Paae 
	22. 
	Sample: 
	RD-42-01 
	ubNo. 

	\(0,,;'Jcc... 
	\(0,,;'Jcc... 

	ltf7 ~ 
	ILATILE COMPOUNDS Detection 
	Method CAS Limit Found ,Parameter Vigil) : No. No. ~g/1) ~g/1) 
	:rolefo 603. 624 107-02-8 100 
	< 100 A~rylonitrile 603, 624 107-13-1 100 
	< 100 
	< 100 

	,, 
	< 
	10 

	,nzene 624 71-43-2 10 .Bromodichloromethane 624 . 75-27-4 10 
	I 

	< 10 ·omoform 624 75-25-2 10 
	• 
	< 
	10

	I 
	Bromomethane · 624 74-83-9 10 10 lrbon Tetrachloride 624 56-23-5 10 10 ."nlorobenzene 624 108-90-7 10 10 1lorodibromomethane 124-48-1 '-"1loroethane 624 75-00-3 10 10 ~-Chloroethyl vinyl ether 624 H0-75-8 10 ,loroform 624 67-66-3 10 Chloromethane 624 74-87-3 10 ichlorodifluoromethane ~4 10 
	< 
	< 
	< 
	624 
	10 
	< 
	10 
	< 
	.< 
	10 
	< 
	10 
	< 
	10 
	i 
	' 
	10

	< 1,1-0fchloroethane 624. 75-34-3 10 ,2-Di chl oroethane . 624 107-06-2 10 
	< 
	10 
	I 
	10

	< l,l~Dichloroethylene 624 75-35-4 10 rans, 1,2-0ichloroethylene 624 156-60-5 10 , ,_2-Dichloropropane 624 78--87-5 10 < . 10 ,3-Dichloropropene 624 10061-02-6 10 10 _thylbenzene 624 100-41-4 10 '10 "'ethylene Chloride 624 75-09-2 10. ,1,2,2-Tetrachloroethane 624 79-34-5 10 10 Tetrach 1 oroethyl ene 624 127-18-4 10 oluene 624 108-88-3 10 < 10 1,1,1-Trich1oroethane 624 71-55-6 10 ,1,2-Trichloroethane 624 79-00-5 10 Trfchloroethylene 624 79-01-6 10 :richlorofluorometh~ne 624 10 iinyl chloride 624 75-01-4 10 
	< 
	10 
	.
	' 
	< 
	10 
	< 
	< 
	< 
	.10 
	< 
	< 
	10 
	< 
	10 
	< 
	10 
	<
	• 
	10 
	< 
	10 
	10 

	: 
	< !,4-dimethyl-3-pentanone 
	Present < = Less than, None detected 
	NEW YORK rl'ESTING LABORArrORIES, INC.. 
	. -·-•· 
	. . 

	Pqc 23. Sample: R0-43-01 
	. f . ~ I'-f D ~
	. f . ~ I'-f D ~

	S 
	VOLATILE COMPOUNOS 
	Method CAS arameter Clig/1): No. No. 
	, -crolein 603, 624 107-02-8 ' .. crylonitrile 603, 624 107-13-1 enzene 624 71-43-2 romodichloromethane 624 75-27-4 · sromoform 624 75-25-2 romomethane 624 · 74-83-9 Carbon Tetrachloride 624 · 56-23-5 hlorobenzene 624 108-90-7 624 124-48-1
	0 

	Chlorodibromomethane hloroethane • 624 75-00-3 ~-Chloroethyl vinyl ether 624 110-75-8 -hloroform 624 67-66-3 hloromethane 624 74-87-3 nichlorodifluoromethane ~24 ,1-Dichloroethane 624 75-34-3 1,2-Dichloroethane : 624 107-06-2 ,1-Dichloroethylene 624 75-35-4 Trans, 1,2-Dichloroethylene 624.. 156-60-5 ,2-Dichloropropane 624 78-87-5 1,3-Dichloropropene 624 10051-02-6 :thyl benzene 624 100-41-4 ,-!ethylene Chloride 624 75-09-2 7,1,2,2-Tetrachloroethane 624 79-34-5 fetrachloroethyl ene 624 127-18-4 Toluene 624 1
	Acetone Hexane 
	<=Less than, None detected 
	<=Less than, None detected 
	Lu No. 82-64452 (A-1) Detection 

	Limit t,h9/1) 
	Limit t,h9/1) 
	100 100 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10. 10 10 10 10 10 10 10 10 
	Found t,i9/l) 
	< 100 < 100 < 10 < 10 < ·10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < • 10 < 10 < 10 ··Present Present 
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	HYDROGEOLDGIC DATA FROH SELECTED WELLS AND TEST HOLES IN SUFFOLK COUNTY, LONG ISLAND, NEW YORK 
	By 
	By 
	H. H. Jensen and Julian Soren 
	INT RO DUCT ION 

	Suffolk County, N. Y., comprising roughly the eastern two-thirds of Long Island along with several smaller islands has an area of about 920 square miles (fig. 1). The western half of the county is mainly suburban; the eastern half is more rural. The population of Suffolk County has increased sharply from less than 200,000 in 1940 to about 1. 1 million in 1970. However, most of the increase has occurred since 1950, when the population was about 275,000. 
	The fresh-water supply for the county is obtained solely from the underlying ground-water reservoir. The major hydrogeologic units in the ground-water reservoir are summarized in table 1, and a generalized section showing the vertical relation of these units is shown in figure 2. Ground-water pumpage increased from an average of about 42 mgd (million gallons per day) in 1950 to about 131 mgd in 1969 (New York State Conserva­tion Department, written commun., Hay 1970). The projected water use in Suffolk Coun
	Water-related problems associated with increased population and attendant increased ground-water development are of considerable concern to the water-resources managers of Suffolk County. To help supply the hydrologic information needed to anticipate and cope with these problems, the U.S. Geological Survey is participating in a cooperative program of water-resources studies with the Suffolk County Water Authority, the Suffolk County Department of Environmental Control, and the New York State Department of E
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	EXPLANATION 
	EXPLANATION 
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	w tE5a 
	Clay ctciyey sand. si It, and sandy clay Sand 
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	II ,i, • 

	Gravel Bedrock 
	Figure 2.--Generalized section showing major hydrogeologic in Suffolk County, N.Y. 
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	Table 1.••flaJor !"fdrogeologlc w,ft1 In Suffolk County, N. Y. 
	[I 

	ttydroveologlc ..,,t 
	ttydroveologlc ..,,t 
	l! 

	Upper glacial aquifer 
	Gardtners Clay 

	Jarreco 
	D. 

	■qui fer 
	■qui fer 

	"°'1rrouth 
	I] 

	greensand 2/ 
	greensand 2/ 

	Plagothy aquifer 
	IJ 

	IJ 
	Raritan 
	Raritan 

	clay 
	I] 

	Lloyd equifer 
	D 

	Bedrot.k 
	Bedrot.k 

	Ceologlc 
	ft-
	Holocene end upper Pleistocene 
	I 
	I 

	depos I ts , and Mannetto Grave 1 
	'. 
	'. 

	Gardlners 
	Cloy 
	Cloy 
	J,...co Gravel 
	Konmouth 
	Group 

	Matawan Group-Kagothy Formation, w,di fferent iated 
	C 1 ay ID!nbe r of the Raritan Format ion 
	Lloyd Sand Keni,er of the Raritan Fonnation 
	Undifferentiated crystal I ine rocks 
	Undifferentiated crystal I ine rocks 
	Approxlute thickness 

	(feet) 0-750 
	(feet) 0-750 
	0-75 
	Not known 
	0-200 
	0-1,100 
	0-200 
	0-500 
	Not known 

	!/ Adapted largely from Cohen and other (196B, p. Harre adopted in this report. 
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	18). 
	18). 
	-

	Description and w1ter-be•rlng ch■ racter 
	ti.Inly bn.m and gr•y sand and gravel of mder1te to high hydraulic conductivity; also Includes • deposits of clayey glacial till and l ■ custrlne clay of low hydraulic conductivity. A major aquifer. 
	Green and gray clay, 511 t. clayey and silty sand, and some Inter-bedded clayey and silty gravel; of l1>t hydraulic conductivity. Unit tends to confine ..-ater In underlying aquifer. 
	Not Identified In Suffolk County. 
	lnterbedded marine deposits of dark-gray, olive-green, dark-greenish-gray, and greenish-black glauconitic and lignitic clay, si It, ond clayey and silty sand. Unit has low hydrau Ii c conductivity and tends to confine water ;n underlying aquifer. 
	Gray and ...tlite fine to coarse sand of m=,derate hydraulic conductivity. Generally contains sand and gravel beds of low to high hydraulic conductivity in basa 1 100 to 200 feet. Contai ns much Interstitial clay and silt, and beds and lenses of clay, of Jew hydraulic conductivity. A major aquifer. 
	-

	Gray, black, and rDJlticolored clay and som2 silt and fine sand. Unit has low hydraulic. conductivity and tends to confine water ;n underlying aquifer. 
	White and gray fine-to·coarse sand and gravel of l!IOderate hydraulic conductivity and some c I ayey beds of low hydraulic conductivity. Not highly developed as an aquifer. 
	Ha inly cetamorphic rocks of low hydraulic conductivity; surface generally weathered; considered to be the bottom of the ground· vater reservoir. Not a source of water ;n Suffolk County. 
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	GEOLOGY OF BROOKHAVEN NATIONAL LABORATORY AND VICINITY, SUFFOLK COUNTY, NEW YORK 
	. . 
	. . 
	.. By W&LLAC!l DII LAtnmA
	• • • I • 
	AJIIITIU.cr 
	AJIIITIU.cr 

	In connection with the coruitructlon a~d operation of atomte ~fal!llltl• 
	,.. .. : 

	at the Brookhnnn National Laboratol'1, the U,B, Oeololleal ·e..,..,, mad• ■ otod,y of the IIOOlorte and rroond-water condition■ at and near the Labol'lltor,; The area 11 In central Bulfolt Coon~, about 60 mlln ea■ t of New York OI~, and ntendo In n 26-mlle-wlde •trip aerou the loland from Lons I■land Bound on the north to the Atlantle Ocoan ou the ooutb. Tbe 1100lorle fteldworll eoualfflll1 of 
	., 

	" I 
	" I 

	e:i:amlnetlon of nurfeco outerope and Ibo oupenfolon of the drllllng of en4 euml­
	•I•" natlon of oamplee from llbnllow teot well• 100 to 200 feot deep 'and two doep test well..boutl,800 feet deep. . ·· 
	The gentl;r rolling land nurtaee at the Laborator;r la ho~ b;r two U-of hll1111; the Harbor BIil moraine oD the north, and the Ronkonkoma moraine on the •outb. A broad Oat, relatlvelJ featareleeo ontwub plain ntenda ■onlll from the Ronkonkoma morolne to the tidal ewampo, ba;ra, ud barrier beadle,, wllleb form the southern bounda17 of the aftll. The C.rmau, .:l"orP, U4 Peeonlc' RITero, 0011 their trlbntarl.., ••ff1moot of the 1uda<e watar, · .. · · · 
	•, , Six prlnclpel otratlgrophle unlta, eome containing 11Ubdl-.talon■ of loeal lmPDI' lance, were recoplled ID tbe teat holM and nrfn.ce ffJ)OB1lJ'N. At the bottom la the 1outheo1terl7 oloplng bedrocll of Precambrian ap, wbleb la at a deplll of about 1,r,00 feet beneath· Ibo Laboratory. AboTe Ibo ·bedrocll la tJie Jlultan formation of Orntacoono op about l!OO feet thlclc, wlllcb I• dlTlded Into the IOW11l' J,loyd oand member and an npper cla1 member. Reeling on the e1a7·-11er of the Raritan formation lo ab
	cbarocterlr.ed 

	nlEed near Manonllle, and the Barbor Bill ■nd Ronkonlloma moraine clepo■lla -~ and a.ooclated oatwuh depoolbr. Recont depoolbr of ,ran!, .-IN1, lllt, Uld da7 °'lS nre reotrlcted to etream cbannela, baJB, and beecbn. and are -117I-Ibo 40 feet thick. 
	nlEed near Manonllle, and the Barbor Bill ■nd Ronkonlloma moraine clepo■lla -~ and a.ooclated oatwuh depoolbr. Recont depoolbr of ,ran!, .-IN1, lllt, Uld da7 °'lS nre reotrlcted to etream cbannela, baJB, and beecbn. and are -117I-Ibo 40 feet thick. 
	Al 

	A2 STUDIES OF SITES FOR NUCLEAR ENERGY FACILITIES 
	FreAh wnter under nrte~lnn pre111Rure ocr.nrR In Aevr.rnl (M'rmr.nhle :r.oneR In the 
	narltnn end MaJothy( ?) tormntlom,. Mo!!tt oft.he wnteNn tho upper Plel..,toc('nP depot1lt.G ls unconfined and frl'Ah, end It hi: U10 prlncl1ml Rource of supply. Recr.nt depo9ltB are not n source of water except for emnll euppllen nt Acattered locnlltteR on the barrier beechen. 
	INTRODUCTION 
	PURPOSE A.ND SCOPE OF INVESTIGATION 
	In tho fn.11 of 1040 the Wn.r Depn.rt.mont, then in clmrgo of tho atomic energy progr~m, requested the U·sl· ,Oeologiool Survey to proparo a report on the possible wn.ter-supply problems or Um proposed nucl~n.r resen.rch )11born.tory n.t C~mp _Upto~. ~n the fn.11 of 1!147, tl1e Oeologic11! Survey begn.n n. <letn.1led mvest1g~t.10n of the ground-wntor conditions in the vicinity of the Ln.born.tory with pnr­ticular referenr~ to the effect of n. hypothetfonl n.ccidentnl to the environment of rn<lionctive wn.et
	proliminn.ry 
	re!en.Ae 
	mn.terin.ls. 

	As n. guide to the instn.lln.tion of test wells, n.n n.ttempt w'.18 ,m.nde to obtain informn.tion on ~ervn.tions, but the method wns found to be poorly ndn.pted to tho conditions in tl10 n.ren.. 
	the suhsurfn.ce geology by en.rlh-res1sttv1t.y ob­

	During this so.me period, llo nn~ grouncl wn.lei:9 were collected nnd sl,ipped to Wnshington for nnnlys1s. On the hns1s of the dn.tn. provided by this work, n. second wnl.or-sn.rnpling program wns set up in November 1050 to moni!°r the s1~rfn.co-wn.t~r n.nd ~ound­wn.t~r supplies of t.he nren., but tins snmphng wn.e stopped m the summer of lllr.3 hec1mso the progmm wns felt to be unsound. 
	snrnples of surfn.ce 

	Some instrumentn.1 leveling wns done in the first yen.r or two, n.nd in 1949 the Topogrnphic Division of the Geologic~! Sun:ey ~stnb­lished n. network of bench mnrks covering t.he nre11 of 1mmedmte mt.cr­est. This mnde it possible to convert wnter-level men.eurements to n sen.-level dntum so t.hn.t. nccurnl~ wn.tor-tnble contour mn.ps could be clrnwn. . 
	A more detniled study of the hydrology begnn in lll50; n. det.n.!led pumping test wns nm n.t f.11e end of thnt yen.r. In 1051 the observnt.1on­well net wns expnnded, n.nd in 1052 n. study wns mo.de of the hydrology of the Cnnnans River. At the same time, nn n.tt~mpt wn.s mo.de lo the amount of water lost n.nnunlly by evaporation nnd by trn.nspimtion so thnt nn estimate could be made of the rechnrge to the 
	est.imn.te 
	J?ronml-wnt.er re.~ervoir. 

	GEOLOGY, BROOKHAVEN NATIONAL LABORATORY VICINITY A3 
	GEOLOGY, BROOKHAVEN NATIONAL LABORATORY VICINITY A3 

	Attempts were mo.de during the first yen.r to men.sum the rate of movement. of the ground wnter directly by tracers. The work pro­,•idecl nnswers which seemed to he vnlid, but it wns dropped becatlll9 of the complexity of the theoretic11! 11nd prnctiool problems involved. Some l11borntory work with dye solutions wn.e 11ttempted later to il­l ustrnle the pn.ttem of movement of contn.minated liquids, hut again problems involved in fn.ithfully representing natural conditions were not sn.tisf11ctorily solved, 
	Tho investigntion wns mndo under the immediate mpervision of 1\1. L. Brashears, Jr., nnd J.E. Upson, former district geologists. The orgn.nizn.tion nnd prep11rntion of the report were coordinated by C. V. Thois nnd J. E. Upson. 
	PRBVIOUB lNVESTlOATIONB 
	PRBVIOUB lNVESTlOATIONB 

	Previous work on the hydrology and geology of Long Island hae dealt either with Long Islimd ns n. whole or with the western part. In 1003 the wnter-supply problems of Greater New York were studied in detnil by the Commission on Additionll! Waler Supplies and described in n. report by Durr, Hering, n.nd Freeman (1904). This report re­ln.ted prim11rily to the occurrence 11nd availability of ground water in Nnssn.u County and western Suffolk County. In 1906, this study Wll8 enln.rged lo investigate the possibi
	enstwn.rd along the south shore through Patchogue, 

	In 1932, the U.S. Geologiool Survey returned to the study of Long Island under cooperative 11greement.s with the New York State Water Resources Commission (formerly Wn.ter Power and Control Commie­sion) 11nd with N n.ssn.u County. Lnter, these agreements were extended ~ 
	to include Suffolk County. 
	Tho principal publicntions dooliug with central Suffolk County that~ have resulted from these coopern.tive inveetigntione are listed under ~ "References cited." · These reports are concerned mainly with the 
	problem nrens of western Long Island, n.nd little hlle been published 
	BTUDIEB OF BITES FOR NUCLEAR ENERGY l!'ACILITIEB 
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	for Suffolk County except for the reports on the mapping of the aqui­
	fers by Suter, de L11gun11, and Perlmutter ( 19411), and tho mapping of '6-,,.. '{,
	the water table by Lusczynski ond Johnson (1052). Among tho inde­
	pendent workers who hove contributed to the glacial geology of Long 
	rn
	rn

	Island are MacClintook and Richards (1036) ond Fleming (1935). 
	1"1-~... 
	;; 

	., ~cf> ~ 
	., ~cf> ~ 

	LOCATION OJI' ~EA ~'I-
	r-,. 
	•
	I 

	Brookhaven National Laboratory is on the site of Camp Uptou, · 
	\ \, 

	\&
	\&

	formerly an Army post during World Ware I and II. It is nearly in 
	\ 

	I
	I
	•

	the geographical center of Long Island, nl>out 60 miles east of New z . 
	.1
	.1

	York City. (See fig. 1) The Laboratory tract is an irregular poly­
	0 I:
	0 I:
	-


	gon that is roughly rectnngular and about 2.5 miles on o side. " ll
	0 " 
	0 " 
	e

	Brookhaven Nntional Lnbomtory lies in R strip across the island about 18 miles wide extending approximntely north-south between 
	"' 
	~ 

	0
	0
	:z: 


	long 72°45' and 73° W. This nreo (lig.1) is referred to in this report os the Upton area from the post office address of the Laboratory, and <· J 
	Q ~ 

	'Z I,:
	'Z I,:

	it is the area of principal concern in the hydrologic port of this report. l<I 0 l 
	... 8 "
	... 8 "

	The geologic studies cover a somewhat wider 11re11 (fig. 1), ns it WM felt desirable to include some information from adjoining areas where wells had boon drilled deep enough to ren.ch beds of Cretnoeous 
	i
	i

	nge. This larger area, extending from nbout long 78°07'80" W. on 'II the west to long 72°87'80" W. on the east, 11 distance of about 26 miles, 
	... 
	... 
	!


	is here cnlled centrnl Suffolk County. 
	,. 
	,. 
	J 


	WELL-NUJIBERING BYBTEM 
	f
	f

	Numbem of wells mentioned in the text nnd shown on illustrations of this report nre those assigned by the New York State Water Re­sources Commission. Wells are numbered serinlly and are designnted 
	I 
	I 

	by lotter prefix according to the county in which they are: S for Suf­
	J
	J

	folk County and N for Nassau County. Records and loge of wells 
	'II 
	'II 

	referred to in this report nre either published in Bulletins GW 4, 9, nnd 81 of the New York Water Resources Commission or may be ex"mined at the Geological Survey office at 1505 Kellum Place, ~~~~ef!!!.~"~·:::__-,,qi Minooln, N.Y. The location of wells referred to in this report nre I shown on pinto 1. 
	.. 
	, 
	I 
	'II 

	!
	!

	TOPOGRAPHY 
	!
	!

	Brookhnven Nntionnl Lnboratory is on gently rolling ground in the • upper pnrt of the Peconic River vnlley, which is bordered by two lines of low hills. These extend beyond the limits of the valley east and { west nearly the full length of Long Island 11nd form its most promi­
	/ 
	/ 
	~ 

	• ~ 
	• ~ 

	nent topogmphio features. The northern line of hills, known llB the ...
	-

	Harbor Hill moraine, lies along the north shore of Long Island; the 
	9T811T-4l8--1 
	9T811T-4l8--1 
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	southern line of hills, tho Ronkonkoml\ mornine, trends nlong tho 10 miles long. The line of bluffs is broken by several small emboy~ center of Long Isl1Lnd n.nd passes just south of Hrookhnven Nn.l.ionn.1 ments such ns nt Mount Sinni Hnrbor nnd Wading River. These J,nborntory. ( Seo pl. 1.) embnyment.s hn.vo flnt swampy bottoms and are bordered on the eouth 
	Just west of Ilrookhnven N1Ltional Laborntory, the two moraines by nn abrupt lino of hills. ·west of Port Jefferson the shoreline is I\ nnrrow north-south ridge, which gives the neigh­much Jess regular, becnuse it comprises e. succession of be.ye and necks. horing hnmlet of Ridge its nn.mo. J~nst of I.his ridge, n.ml enclosed hy 
	nro connected by 
	I 

	SUMMARY OF STRATIGRAPHY
	SUMMARY OF STRATIGRAPHY

	it. nnd" t.wo mornines. is tho llfonorvillo bn.sin ( pl. 1), on I.ho rel11t.ively 
	it. nnd" t.wo mornines. is tho llfonorvillo bn.sin ( pl. 1), on I.ho rel11t.ively 
	I 

	I 
	I 

	hi,:!h west mn.rgin of which 11.1·0 the mn.in Lnborntory grounds. Tho 
	8ix principnl strntigrn.phic units, eome of which include eub­tiren. of I.he Peconic River. It is pnrl.ly 
	hnsin forms tho upper drninn.ge 

	j 
	j 

	divisions of minor importnnce, were recognized in the test drillingenclosed on the ens!, south of Calverton by Bald Hill, n. sn.liont, of tho 
	nt Brookhaven National Laboratory and have been identified in well Ronkokomn mornine, so U,n.t t.ho surface drninngo of tho Mn.norville 
	logs n.nd n.t exposures in centrn.1 SufTolk County (tnblo 1}. Their lmsin is poor, nnd much of tho lnnd non.r Urn river is swnmpy. F,nst. of 
	general relationships nre indicnted dingrnmmnticn.lly in figure 2, nnd Cnlvorlon, the vnlloy widens nnd forms Urn Riverhend bnsin (pl. 1). 
	their lithology, ns determined in the two deep test wells at Brook­

	,vest of I.he ridge is tho nnrrow, strnight vnlley of I.ho the lit.hologic clmrncteristics of the uppermost units, pe.rticule.rly I\ pond at. Middle Islnnd. To the east, nlong the sout.h mnrgin of the 
	nort.h-sout.11 
	hn.ven Nn.tionnl Le.bomtory, is indicn.ted in figure 3, Plate 2 shows 
	Carmnns Uiver, branches of which formerly drnined Artist Lake and 
	those of Pleistocene age. Plate 1 sl1ows the location of wells UBed in 

	prepn.ring t.he report; the cross sections o.re shown in pinto 2. Deep Pond. At the bnse is the oldest of the strn.tigrn.phic units, the bedrock of Just west, of the River, n.nother ridge extends north from pre-Cretn.ceous nge, to which no formntione.J no.me hBB been e.tt.e.ched, 
	Hnrbor Hill morn.inc nre two large kettle holes, Long Pond n.nd 
	Cn.rmn.ns 

	Comm Hill nnd nenrly joins one of tho wide low spurs extending Above the bedrock is the Raritnn formntion of Cretaceous nge, which sout.h from th~ Hnrbor Hill momine. ·west oft.his ridge, between tho is n.s much as oOO feet thick. This formation hns two membem The t.wo mornines, is the Seldon bn.sin (pl. 1), n wide shallow basin that, lower, RR much ns 300 feet thick, en.lied the Lloyd en.nd member, is hns no surfnce-drninnge out.let.. composed of co111-se-gro.ined sand, gravel, o.nd some clny. The upper 
	Sout.h of Urn Ronkonkomn morn.inc is IL compnrntively fln.t fenture­member, as much ns 200 feet thick, is mostly clny and is called the less pltlin of irreguln.r widt.h. This R11rfoce slopes gent.Iy to t.lrn sout.h, cln.y mmnbor of tho Raritnn formation. Overlaying the Rariton for­whero it morg,,s into n swn.mp n.nd I.hon pnsscs under Great South Bn.y mation is the Mn.gothy ( 9) formntion, o.lso of Cretaceous 11ge, Beneath 
	ILnd llforiches Ilny. The shoreline is indented by mnny smn.11 estunrie.~ l3rookhnven Nntionnl Laborn.tory this formn.tion consists of shout lhnt. nre tho drowned mout.hs of tho smn.11 tl11tt clrn.in fl,,, 000 feet of mostly clayey sn.nd, nnd it includes heels of clny snd of p11Lin. Th~ principlll irregularities of Urn plain sout.h of J3rooklmvcn sn.n,l nnd gmvol. Nn.1.ionn.l Lnhorn.tory are t.ho valleys of the Cnrmnns River, which Beneath most of tho laborntory tract, nnd in general beneath the hen<l n01'1
	stren.ms 

	l 
	l 

	!,ends in tho Ronkonkomn morn.ine just sonth nnd southeast of I.ho is ovcrlnin unconformably by tho Ge.rdiners clny of Pleietooone ege. 1,n.horatory. Wil.hin Brookhaven No.tionnl Laboratory o.nd for a few miles to the 

	Jlol.wcen t.ho mouths of Urn nncl tho Forge Rivers, tho south south, test wells showed the Gnrdiners clay to be 10 to 20 feet thick shore bnys n.re divided by n. wicle t.onguo of land which extends nearly n.nd to be composed of clay containing sl\nd and gravel. Still fa.rt.her ncross to Fire Islnnd Beach. This tongue is occupied by tho summer south, n.long the oconn shore, the Mngothy( Y) formation by lr.O feet or more of clay, silt, and clnyey sand, which in texture, cnllecl l\fostic Bench. To tho east is 
	Jlol.wcen t.ho mouths of Urn nncl tho Forge Rivers, tho south south, test wells showed the Gnrdiners clay to be 10 to 20 feet thick shore bnys n.re divided by n. wicle t.onguo of land which extends nearly n.nd to be composed of clay containing sl\nd and gravel. Still fa.rt.her ncross to Fire Islnnd Beach. This tongue is occupied by tho summer south, n.long the oconn shore, the Mngothy( Y) formation by lr.O feet or more of clay, silt, and clnyey sand, which in texture, cnllecl l\fostic Bench. To tho east is 
	Cn.rmn.ns 
	is overle.in 
	community of MMlic and by tho southern pnrt, of another community 

	Gren.t Sout.h Iln.y. The bays n.re borclerecl on tho south by IL long resembles neit.lrnr the Magothy( Y) below nor the upper Pleistocene ~\ n1Lrrow line of bnrrier benches. deposits above. This mn.oorial is tentntively referred to BB the '-~ The north shore of central SufTolk County is bordered by 11 long Gn.rdinors clay, although it is possible tho.t detailed paleontologio "'-1:l line of steep blufTe overlooking Long Island Sound. These bluffa studies mn.y show thnt other units nre present in some ple.ces
	concn.ve 

	Tai.a 1.-P/apaic:al cAaraclcr and~p,opcmu oJ 1M ~..,.;,, underlJling ~Su§oU; Counlr s...... ~ Pb,Jllcl,1 ~ol dtposlb
	Oc-••11 

	(INI) 
	(INI) 

	w-
	-
	-

	.. 
	.. 

	Recent depoaite D-40 Gravel, 11a11d, lilt, IQIDe clay, Permeable bed! contain f""'b" organic matter, and •hell and oalt water nearaboreline. 
	fragmenta. Clab:°"d lilt are local con g unite. 
	J 
	J 

	Morein• depoaite 0-160 Moraine depooite composed of Moraine deposite generally of .s and outwasb llll80rted boulders, gravel, llilt low permeability but perm&and cla?? compact In _Places. able sandy sones are com-
	-

	lOutw._. com~ cbiefty of mon. Outw..b generally "C gravel and oand. Locally, bigbly JM!!Illeable and pro
	.. 
	-

	.,
	.,

	Quaternary tbin loeoalike deposits of llilt ducUve. Water-teble condi., and clay at and near aurface. Uons prevail olmoat every
	-
	-

	.. .." 
	.. .." 
	• where.
	.s
	.. 

	" 
	~ 

	.s., " 0 Clay at Manorville ~ Silt and clay, laminated, gray lle!aUvely ~eable }<>cal ;; 5:: and brown. • confining t. 
	~
	~
	.,
	5:: 

	"-Unidentified unit 0-60 Fine to coarse sand, greenish; Contains water under water
	-

	"
	"
	-


	::, 110me silt and clay. table conditions. Tapped byfew wells. ,_ ---Unconformity? ---
	Gardiners clay 0-150 Clay and silt, grayish-greenj Relatively impermeable. Conaome lenses of sand an fining unit in 110utbern partgravel. of area. 
	-

	---------------Unconformity --
	-

	,_____,. ___ 
	-----

	-··-------------P------·-
	Magothy(?) formation 
	Magothy(?) formation 
	0-1, 000 
	Sand, fine to coarse, 

	clayey, 
	Low tc bigh permeability.

	lenses of clay; coarse basal 
	lenses of clay; coarse basal 
	Tapped by few wells but has 
	zone containiDg gravel. Lig
	-


	., several productive sones.
	nite is abundant. Light and 
	Water is under artesian
	Water is under artesian

	0 dark gray are predominant
	" 

	pressure . 
	.. 

	colors.
	colors.

	Cretaceous ..
	Cretaceous ..
	0 

	----Unconformity --
	-


	.. 
	.. 
	~ 
	0 


	150-200 9J.ay and silt, dark-and light--~ gray; 1Wme 'red and white· 
	-
	j 9).ay me~ber _ 
	_Re4tti!elY impermeable, 
	ex
	-


	~
	~

	~~-~~ confmiDg unit.
	., 

	e some lenses of BaD.d. ' 
	C. ~ 
	C. ~ 

	.&. Lloyd aaod member 130-300 
	t 
	Sand and gravel, gray; some 
	Permeable sones are potential

	beda of oandy clay and clay 
	.!'l" 
	sources of water. Not

	and silt.
	and silt.

	.: tapped by \:,umping wells at
	.. 
	.. 

	;:: present. ater is under ------------1----Unconformity ---
	artesian pressure.

	Precambrian(?) 
	Bedrock 
	Bedrock 

	Granitic-gneiss, upper 30-50 feet 
	----------Relatively impermeable. Not
	moderately tc bigbly weatb
	moderately tc bigbly weatb
	-

	an aquifer.

	ered.
	ered.
	--.
	-
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	AlO STUDIES \)F SITES FOR NUCLEAR ENF:RGY FACILITIES 


	The sixth mRjor stmtigr11phic unit is co.lied the upper Pleistocene deposits, Rn informal term used to describe the glacial deposits which, in neRrly 1111 Long Isl11nd, overlie the Gardiner& clay or the Magothy ( I) formation. Most of these deposits consist of sand and gravel which, with local silt and clay, form the stratified outwash and morainal deposits of presumed Wisconsin age. Their maximum known thickness is a.bout 200 foot. The formo.tiono.l units into which Fuller (1914, p. 80-176) divided these d
	ll 

	50-feet thick of uncertain origin, but apparently the oldest outw1111h mRtorial in this area. It has not boon n11med and, therefore, is called hero the unidentified unit. At Mo.norville, and probably beneath a
	n 
	n 

	surrounding area of several square miles, there is a varved clay in the 
	~ 
	~ 

	middle of the upper Pleistocene deposits. In the lower part of the Poconic River vlllley, bene1Lth the south-shore beaches and in a buried 
	)! 

	. II= 
	. II= 

	Vl\lley south of Mount Sinai H11rbor, the upper Pleistocene deposits include a complex series of alternating lo.yore of sand, silt, and clay, some fossiliferous, which may in p11rt represent the Gardinel'll clay. 
	~ 

	~ 
	~ 

	Despit.e these variations, however, most of the upper Pleistocene !I deposits form II comparatively uniform blanket of sand and gravel... Tho current differenti11tion of stratigraphic units on Long Island is tho result of gradu11l refinement of knowledge based largely on data from wells. Substanti11l contributions were m11de by Thompson, Wells, 11nd Blank ( 1937), 11nd more recently by Suter, de Laguna, 
	I 
	,9
	~ 

	and Perlmutter ( 1049). Most of the form11tions here
	rooogni7.ed 

	•
	•

	occur neRrly everywhere. bene11th Long Isl11nd. 
	I 

	BEDBOCX 
	BEDBOCX 

	The bedrock which underlies the unconsolid11ted deposits is known principally from well records. It includes h11rd, dense schist, gneiM, 
	l 

	l 
	l 
	l 


	11nd granite simil11r in ch11racter to th11t which underlies much of the mninland in nearby p11rts of New York and Connecticut. These rocks , , wore previously thought to be of Procambrio.n age, but now many
	geologists believe that some of them are metamorphosed early Paleo­
	! 

	' 
	' 

	zoic age sediments. Data from well records o.nd B111Dplee on Long IslRnd do not w11rrant any identification except of rock type. • ~ 
	Two deep test wells (S6409 and S6434, pl. 1) penetrated bedrock \\ at II depth of nearly 1,600 feet beneath Brookh11ven National Labora-.~ tory. The bedrock was found to be a hard, banded, granitic gneiee. ~ Microscopic ex11min11tion showed it to be composed of about GO per-
	iii 
	iii 

	cent plagioclase ( oligoclase 11nd 11ndesine) feldspar, about GO percent 
	i\12 BTUDIEB OF BITES FOR NUCLEAR !lNl!lROY ll'AOILITlll!B 
	gu11rtz, 11bout 1 percent biotite, and a tmce of garnet. The pl11gio­c!RSe feldspar in tho e11mplo from well 86434 conl&ined a little more sodium th11n th11t from 86409; otherwise, the two samples were identic11I. 
	This bedrock contains no openings ctip11ble of holding 'or trans­mitting 11ppreci11blo qu11ntities of water, thus it forms the b1188 of ;ho w11tor,be11ring m11teri11I bene11th Brookh11ven N 11tional L11bomtory. 
	In Connecticut, tho bedrock includes, in 11ddition to tho gnoies 11nd lllliist, 11 body of SRndstone, shRle, and di11b11so of TriMsio 11go whicl1 :ould conceivably extend south from New Ifaven as far RB Long [eland. Seismic studies (Oliver Rnd Drnke, 19Gt, p. 1295) suggest :h11t it does not. No rocks of Tri11BBic 11ge have been found in nny .-ells drilled on Long Isl11nd. 
	CONFIGURATION OF TIIB BllDROCK 8URFAOIII 
	The shape of the upper eurf11co of the bedrock of Long Island is ,est known beneath the west end of the island ( de Lagun11 Rnd Brnshears, 1948), Here the bedrock surface, 11s indicated by well rec­>rds, hRs a maximum relief of about 100 foot, except where it is nenr ·.ho surfRce and mRy hnve been modified by erosion in Pleistocene or Recent time, The 11pp11rent low relief Rnd locRI deep wenthering of ,he bedrock in western Long Isl11nd RS shown by well logs ( de LRgUnll md , 1048, p. 8) suggest that the eu
	Brashee.rs

	Jl'ORXATIONS OJI' LATB ORBTAOEOUS A<JE 
	'• 
	'• 

	RARITAN FORMATION 
	The Raritan formation rests directly on highly to slightly weath­ired bedrock. The formation is probably entirely continental and WRS )aid down Rs II streams flowing oil' the .1plifted·Fe.ll Zone peneplain. The name Rarit11n wns applied to the r..ong Isl11nd deposits by Ve11tch and others (1906, p, 23) who cor­related the formation with deposits of the s11me name in New ,Jersey. ::>n Long Island the formation has two fairly distinct members; tho f,loyd snnd member below, nnd a clny member above. 
	costRl-ple.in deposit by 
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	The formation probably occurs beneath nil central Suffolk County. Northward the Lloyd oond thins and probably pinches out benooth Long Island Sound, 11nd the cl11y member m11y do likewise. South­ward tho forme.tion extends II considerable distance offshore, possibly as far as tho continental shelf (about 100 miles), where tho beds probably hnve lithologic characteristics different from th088 beneath 
	.. 
	.. 

	' Long Island. · 
	At m11ny wella tho position of tho cont11Ct with ovorlylng depoellll, nnd in fnct between tho mombere themselves, c11nnot he defined pl'9cisely. Nevertheless, the unite 11re distinctive in their general chnrncteristice. 
	-

	LLOYD BARD Ml!1DIEII or TRJ! JIAJUTA1' ro-■ A'l'IO• 
	LLOYD BARD Ml!1DIEII or TRJ! JIAJUTA1' ro-■ A'l'IO• 

	The Lloyd snnd member is a fairly unifonn and extensive unit consisting predominantly of BRnd nnd gravel with some cle.y. It ie known only from well logs. At the two deep test wells (86409 and S6434) at Brookh11ven National Lnborntory, it is eeparnted from the h11rcl crysl.nlline bedrock by 15 to 30 feet of tough, white, structureless clRy cont11ining BCRttered angular grains of quartz, which is OOllllid­ored to be weathered bedrock. At tho some wells, the upper contact of the Lloyd oond member with tho ove
	A~ shown by tho columnar section (fig. 3) of well 86409, the Lloyd sand member is about 300 feet thick. It is largely composed of fine t.o coarse snnd containing silt ancl clny in tho interstices. It 11lso includes beds of clny or enndy clay 11nd coarser textured beda that contain gravel. Near the middle, the unit consists chiefly of Mnd and coaree gravel, which cont.nine some pebbles 11t 18Mt 2 inches in di11D1eter. The voids between the pebbles are for the most part filled with eand and some clny. 'fhe po
	' 
	' 

	the.n that of n well-sorted ennd or gravel. A somewhat similar 119quence of mn.teri11l was found Rt well 86434. The dominantly sandy material which me.kes up the bulk of the unit here rests directly on highly weathered bedrock. 
	1 
	-
	-

	The pebbles and the eand found in tho Lloyd member at Brook­hRven National LRbomtory and elsewhere on Long Island are com­posed n.lmost entirely of qu11rtz. This composition suggests that the material was derived from a region in which tho climate Wll8 wann ~ e.nd the rate of erosion elow, so that 1111 but the most resistant ma-~ teriRI WM entirely decomposed. The clay is entirely or dominantly ~ kaolinite, 11 mineral indicative of complete wenthering. 
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	The cores, tho drill cuttings, the rnto of drilling, nnd othor evidonco suggllllls thnt tho Lloyd found nt Drookhnvon Nntionnl Lnborntory is in many l'llSpects simih\r to that found in western Suffolk, Nnssnu, Queone, and Kings Counties where more tha11 n hundred wells hn.ve boon drilled into it. Irr both the Laboratory wells and inn well drilled at Port Jefferson, howover, the interst,itial clny seems to ho tougher nnd more tightly pncked thnn it is farther west. 
	The cores, tho drill cuttings, the rnto of drilling, nnd othor evidonco suggllllls thnt tho Lloyd found nt Drookhnvon Nntionnl Lnborntory is in many l'llSpects simih\r to that found in western Suffolk, Nnssnu, Queone, and Kings Counties where more tha11 n hundred wells hn.ve boon drilled into it. Irr both the Laboratory wells and inn well drilled at Port Jefferson, howover, the interst,itial clny seems to ho tougher nnd more tightly pncked thnn it is farther west. 
	,. 

	SOUTHW!ST NORTHEAST 100· ____S64p~09i----------_!...~~:..------=i66434F ,.. Uc,ntr Plthlocene dtpo1ll1 l[V[l 
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	Numbere nrrnnged In order of el!ltlmatccl decrell81ng permeablllt, 
	UnH

	ne,orlrllon o/ untt naorlpllOft of•""No. No, 
	""" 

	1 Snml, or enml nnd gravel, clean: O Clny, mixed with 11ome 111111d, and llttle or no silt or clny. containing: bed11 of clA71!J' n.nd 
	2 Bnnd1 con rec, or Aond nnd gravel i 7 Cloy, tough: confalnln11 Utile ..ad, lnchulee Romo clny, 8 Bedrock weathenid, Orll!lnal roelt n Bnncl, nnn or medium; lnch1dN1 foxtnrn no lon1er Tl•lble, hat ma­IIIOTII" cloy, ltlrlal hn• not beon trenaporlod 
	4 Snml, conrRn, or ennd nnd gravel i or 1orted by water. mlxe«l with conelderoblo clay 0 Bedrock, weatllenid. Orlf![oal l,r­nml contntnlng beds of clay. neoue texture Tlolble, buf moet 
	r, Rnnd, One lo medium: mixed with mineral• except quarbl much al­comdderoblo clny and containing tered cbemlcall1, hede of clny. 10 Bedrock, freab. Ma1 ohow oome 
	•lnlnlng or dlocoloratton. 
	•lnlnlng or dlocoloratton. 

	In tho wost.em part of Long Islnnd, the Lloyd ranges in thiclme1111 from nbont 350 foot on tho south shore to a fow tons of foot along the nort.h shore, where in 11 few plnoos it is absent. These nriatiom, in nppnrently represent the form in which the Lloyd w1111 origiMlly 1lep0f!itoo. At Port ,TcfTerson the Lloyd 1111& 11 thicknlll!II of 135 feet, which shows thnt it thins to tho north in central Sul?olk County nlso. Indeed, it is possible th11t beneath Long Island Sound, the Lloyd snnd pinches out nnd thn
	t.hickne.qs 

	OLAY JIEXBER OF THE BARITAJf l'OIIJIAffOII' 
	OLAY JIEXBER OF THE BARITAJf l'OIIJIAffOII' 

	Tho cln.v member, which overlies tho Lloyd annd, mnkee up tho lonlnneo of I.ho Rnritnn fol'mntion. At Jlrookluwen Nntionnl Lnborn(or.v, (.ho lop of I.ho clny membei· is 0'75 feet below soo level 11t well SG,10!1 1111<1 !140 feet below nt 80434. In both wells, its thickness wns les.s I hnn 200 feot. It is lnrgcly composed of t.ongh dnrk-grny or bl&ek clny nml some rod nnd white clny nnd includes some anndy lnyors nn<l thin lenses of grnvel. It nlso cont11ins some light-gray silty 11ml Rnndy clny. H is not cl
	-
	li1,,'l1il.ic 

	•lry Ronson.
	0 II I MILE 
	Tho cloy member shows little if nny systematic variation in thick­"""" on Long Ialnml. In most, of U10 cnrefully loggoo 'lnllla that
	~100■■ 8,-Co1omn11r 11ectlon11 and elll!etrht lol' ot dffp le11t well ■ 11t Br~o•hnnn Natlonfl1 
	L11borator1. ponet.rnto it, lhe clny is nbout 200 feet thick, nnd at least some of the 
	Al6 STUDIES OF BITES FOR NUCLEAR EN EROY FACILITIES 
	grenter or lessor thicknesses reported mny be duo to difficult.y in plnc­ing the contncts, for these depend only on cliff~rences in lithology. In pnrts of ICing Connty, n.nd in northern Queens nnd Nnssnn Coun­tics, whore tho top of t.110 clny member is nt or nenr see. Jovel, tho mem­her is much less than 200 feet thick nnd in plnces it mny be absent, This is probnbly due to locnl erosion, most of which probnbly took pince in hlle Tert.iRry or Pleistocene time. Where the clny member is found nt, 11:rrnt"r 1l
	T,loy<I member in centml Suffolk Count.y is everywhere covered by tho clny member. 
	Like the Lloyd member below nn,l tho Mngothy ( I) formntion nbove, the clny member hns not yioldo1I nny fossils except plnnt re­mnins nnrl is probnhly nonmnrine. Tho scnttore,l pieces nnd grnine of lignit.o, the widely dist.ributod spores nnd pollen, the cnsts of twigs cmrl fonves, nnd the possible vnrving suggest deposition on n constnl plnin R deeply wenthered nreR of modernte relief. It is possible, but unlikely, thnt. somo of the rivers crosqing this plRin mnint.nined their channels in the snme place ov
	hy gonornlly sluggish hut sometimes flooded rivers, thnt drninod 

	WATER-BEARIRO PROPERTIES 
	The Lloyd s:mrl is one of t.l,e most, importnnt nquifers on Long Is­lnnd IRrgdy becR11so it yields ndeqnnl~ supplies of good qnnlil,y Willer in arena, gt1nemlly Um mRrgins of Long IslRnd, where sup­plies from-overlying forml\f,ions Rte inRdequRto or nre contRminRted by or remlily subject to contnminntion by sell wRter. The Lloyd cnn eup­Jlly wilt.er nnder the.so circumstRnces hecnnse it is overlnin by tho t'lllRlively impcrmenhle nml virt.uRlly continuous blanket of tho clay member. 
	benent.11 

	The problem of how fresh Willer move.• into Rnd out of the Lloyd !ms been c011Ri1lered hy mnny invest.ignt.ors. Such movement mny occur by menna of vnlloys cut through the clny member or by alo1v 
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	eeopnge of wnter through tho e]ny (Suter, and otherB, 1949p. 16). As there ie little evidence of deep buried valleys in the clay member in centrnl Suffolk County, it is likely thnt most of tho movement of water into nnd out of the Lloyd ie by means of slow eoepnge through the overlying clny. Lusczyneki ( ornl comm1111ication) speculatell that if the chiy member hns an nverngo permeability of 0.2 to 0.3 gpd per square ft, then quite pOBSibly nil the Willer in the Lloyd reach011 the unit by percolntion throug
	} 
	1 

	the permeability of a clRy (sample No. 2278) thnt i1 1imilnr to the cl Ry member of the RRritan ns 0.2 gpd per ft, which suggests that there is no compelling need to nesume permenblo chnnnolways. In any event, movement of wRtor through the clny member of the Raritan either up or down doubtless is very slow in moat· plnces. , ' 
	the permeability of a clRy (sample No. 2278) thnt i1 1imilnr to the cl Ry member of the RRritan ns 0.2 gpd per ft, which suggests that there is no compelling need to nesume permenblo chnnnolways. In any event, movement of wRtor through the clny member of the Raritan either up or down doubtless is very slow in moat· plnces. , ' 
	Although the water from tho Lloyd ie relatively high in iron con­tent, the usefulness of tho Rquifer in centrRI Suffolk County ia more seriously compromised by the probability of poor yield, BS exemplified by the two Brookho.ven National Le:borntory wells. In the wlllltem pRrt of the islRnd, many wells tnpping the Lloyd scmd member have 11 specific cRpncity between 10 and 20, which mMns that they yield 10 to 20 gpm per ft of drnwdown. Test well 86400 nt Brookhaven National J,Rbomtory wns finished with 25 fo
	NAGOTIIY( f) FORMATION' 
	The Mngot.l1y( i) fonnRlion in cent.rnl Suflolk County i11 a thick bo!ly of continontRl deposits composed of lenses of ennd, 1111ndy clay, clRy, nnd some gravel. It rests on tho R11ritnn'formntion and is in tum uncon formnbly overlnin by upper Pleistocene deposits. The greatoet f.hickn~ss, roveRled by drilling, is nbout, 1,000 feet. The present upper surfnce of U1e MRgothy ( I) on Long Island is nn erosional surfnee, and the originRI total thickness is not known. 
	The typo'nreR of the formation along the ~ Mngothy River, where it wns first described by Dart.on (1898, p. 407-'ii 410). W. 0. Croeby (1010) Rnd IRter HorRce R. Blank (written eom-~ municntion, 1035) suggested that the CretRceoue deposifAI overlyin~ t.1,e RnritRn format.ion on Long Ielo.nd were a greatly thickened u:• tension of f,ho Mngot.1,y formnl.ion of New Jersey. Later work (Perl
	M11got.hy 
	is in Marylo.nd 
	-
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	mul.ter nnd Cmndoll, 105Q, p. lOG0--1076) shows t.lrnt tho uppermost pnrt, of t.l,e Mngothy( I) formntion bonenth t.lm BOIJt.h shore of Suffolk County includr,9 mnl'ino beds possibly rqnivnlont in nge t.o tho Mon• mout.11 group of Now ,Jersey. In t.his report., ns in recent publicnt.ions by Survey nut hors, t.ho nnmo J\lngothy when npplied t.o tho upper prut oft.he Long Jslnnd Cretnceous, is followed by "quest.ion mnrk t.o ill!li• cnto tho doubt. E,mminnf.ion of pollen nn,l spores mny fond to bot.h n 1·01in
	Tho Magothy( 1) formnt,ion underlies most of Long Islnnd except for pnrts of Kings nnd Quoons Counties nm! northwestern N nssnu County whore it, wns removed by erosion. It m1ty ext.end hononth Long Islnnd Sounll, but, is probnbly by erosion nnd ovorl1Lin by Pfoist~eno deposits. ( Soo fig. 2.) To Urn south, the Mngot,hy ( 1) formnt.ion, like tho Rnrifnn, ext.oncls out under t.ho sen, whol'O it nlso probnbly chnnl?M from n terrest,rinl to n mnrino deposit. 
	truncnt.ed 

	The fonnnt.ion crops out. nt. only n fow plnces on Long Islnnd, most, of thorn in northem Nnssnu Connt.y, so t.1,nt. t.he formnt.ion is known chiefly from well records. At. tr.st wells 86409 nml SG4ll4, tho llfngot.1,y( 1) is nhont 885 nnd Sm foot. thick, respect.ivoly. (Seo r,g. a.) Well 85901 nt, Port. ,Jefferson, 12 milo.s nort.hwrst, of Brookl111ven Nn­f.ionnl Lnborntory, pnssecl t.l1rough nenrly r.oo foot of 1) formntion, nnd well 8128 nhout, u of t.110 Lnhorntory penetrntrcl nhont. i<lO feet of the ( 
	tho Mngot.hy( 
	miles sout.hwr.st. 
	Mngot.hy

	Tho Mngothy( !) nt Brookhnven Nntio1ml Lnbornt.ory hns nbont, 
	I.he snmo chnrncterist.ics ns elsewhere on Lon11: Tslnnd. His composed 
	of hrds of pom·ly sort rel <Jnnrtzose snnd mixr,1 with nrnl intm·hodde,1 
	with silt. nnd cln.v, nnd loen.lly it. contn.ine pebhtes or snrnll lenses of 
	11:rn,•rl. 8nndy cln.v "'"' clnyoy snnd mnko up most, of the lino hcds, 
	hut. there 111·0 nlso srvernl thick bells of clny. In both of tho deep test. 
	wells (S0109 nrnl Sfl4M), the bnsnl 100-150 feet of the ( !) 
	llfagot.hy

	rontnins n ,::rent.er proportion of conrse-gl'llinr.d mn.terin.l. This con­
	sists p,utly of conrso snml nml gmvel tl111t. contnins pehhlrs ns mud, 
	ns 2 or a inchrs in ,linmctm·. Tho voids nro lnr,::oly filled with silt, 
	nncl soft. cln.y, however, 1tncl t.ho co1trse-grninecl becls nre sepn.rntcd by 
	beds of snndy clny. A similnr con.roo-,::rnined zone cnn bo distin­
	guished in most. relinblo n·ell logs in ot.her pnrt.s of Long Islnncl (,T. ,T. 
	Gernght.y, written communicnt.ion, 1053). It. is hMI, dcscl'ihecl ns n 
	zone, immedintely overlying the clny member of the Rnrit1tn, in which 
	relatively coarse-grnined ponncnble mnterinl is commonTy found. 
	The Mngothy( Y) formRt,ion t.ypicnlly contnins Rovernl clny lnyera, 
	so1110 of them ns much ns r.o feet thick. Wh,•1·0 tho lllngothy( I) it8olr 
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	is thick, tho nggregnte thickness of the clay bods is nearly 08 gre1Lt 08 tl111t, of the cl11y member of Even in the western part of tho Jsln.n<l, whore wells nre close together, it is difficnlt or impossible to tmco any of these clny bods from one well to the next; .hence, they nro probably lonticul11r 11ncl individually of emnll extent. Thus, they probnbly do not constitute ns effective n bnrrier to the movement of ground wntcr as the clay member of tho Rnritnn form1Ltion. 
	tho Rnrit.nn. 

	WATIR-DIAIIIIIO l'JIOPilftTIII 
	WATIR-DIAIIIIIO l'JIOPilftTIII 

	Although it consists in pRrt of beds of dense clay nnd layers of con1·so snnd and gravel, by fnr tho greater part of the Mngothy(V) formation is made up of snndy clay nnd c!1Lyey snnd. TI1us, nit.hough tho form11.tion ns II whole is prob11.bly less permeable than the Lloyd hocnnso of it.a it cnn tmnsmit nnd store large 1Lmounts of ground wnt.m·. Also, thoro m·o 110 effective bn.rriers to the movement of wnter through the foi·mn.t.ion except locnlly. Wells that are con­structed and developed cnrefully genern
	t.hickno.ss 

	A well ne11r Brookhnvon Nnt.ion1Ll Laborntory thnt produces w1Lter from (I) is Su002 nt Port Jeffereon. The aquifer tRpped by this woll is nppnrently not the bnsnl Magothy, but o. coo.rse-grnined zone 100 foot higher. Well S5901, only 0.2 mile from S5902, did not, penetrate productive water-hen.ring m11oorinl in the Mngothy( Y) nnd wns nb11ndoned. This is one of n. very few pl11ces in central Suffolk County where difficulty IIRS been encountered in obtaining wnter. At most other places, where ndequnt.e supp
	tho llfngot.hy 

	tho llfogothy ( i) formntion. , 
	Tho highly productive beds of tho Mngothy(i) nre by no means con lined to tho basnl zone, but there is no other zone in which IL reliable supply cnn be predicted. Rather it is IL c1Lse of drilling co.refully until mnteri11! of npproprinte grain size nnd permenbility is found. Both of ~ the deep wells nt Brookbnven N ntionnl Lnborntory penetrated consid-~ ernblo mnt.orial in the Magothy(I) from which wnter might be ob-...~ t1Lined. '\Veil S6434 was screened temporarily between 6116 and 676 ~ feet nnd tested 
	grn vel pn.ck, nnd litt,lo development the zone yielded water 11t a speciflo 
	cn.pncit.y of 15 gpm per!tof dmwdown. 
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	OONFl011RATION or TRI! KAOOTRY(I) 811RFAOB 
	Between tho Lnte Cretaceous nnd tho end of' Tertiary time, tho Rnritnn and llfagothy( 1) formations were tilted gently to the south nnd considerably dissected by strenms. The shnpe of the Innd surfnce thus formed is importnnt for it is related to the thickness 1md distribu­tion of the younger deposits resting on it. As these youngor deposits lmvo somewhnl, ditTeronl, hydmlogio pmpmtieR U11111 the Cretnceons brds, their t.hiclmess is I\ nu1U.e1· of considurnblo imporlBnce 1.o I.hie report. In p1uticular, ext
	When U10 coastnl plain formed on the llfogothy( 1) deposits began t,, be eroded, I.he lower renches of Urn nncestrnl Hou911tonic nnd Connecticut Rivers probnbly wore tho first mnin strnams flowing south or southenst across tho nren As these streams trenched themselves, tributaries cnlled subsequent streams developed nlong the outcrops of the less resistl\nt bods nnd in particulnr nlong !.he of the Cretaceous deposits and the crys­f nlli ne bed rock. As Urn mni n st rooms cut dooper, tho tributaries which fo
	which subscqnent.ly becnme Long Islnnd. 
	cont.net 
	migrnt.ed southward down the slope 
	facing slopes (scnrp slopc.q) scnrrcd by short et.cop valleys, and 

	ncross or detoured around tho cuesta ridges. 
	Whether or not such n mnjor stream valley crossed central Suffolk 
	County is not known. Vent.ch nnd others (1006, pl. 6A) suggest that 
	tho nncest.rnl Housntonic River at first cross~~! the 11re11 not far west 
	of the present site of Brookhnven Nationnl Lnboratory. Well records 
	II few miles 
	~uggest, that there is n buried valley extending at least 

	south of Mount Sinai Hnrbor, but there is no evidence to, show thnt 
	this valley extends across the island. Even if the Housnntonic River 
	croesed the island, such II remnnnt of its vnlley might well be II short 
	segment only ncross the higher pnrt, of tho postulated cuestn ridge. 
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	Vent.ch (1906, pis. 68 and 60) believed that the &neient·H011111t.onio and Connecticut Rivers were eventually deflected weatwvd where the:, entered the inner lowland, 118 the result of steam piracy, and flcnnid across the west end of Long Island 118 the &ncient Sound River. Veatch thought that this river flowed to the west rather. than to the ell8t, pnrtly because the Delaware, Susquehanna, and Potomac Rivmi turn west where they cross the b11B1Ll Cretaceous beds, and partly be­c1111se well rocords revealed 
	Mnny of the well records in centrnl Suffolk County are g11neralized, and t,he correlations are somewhat questionable. However, within and 11 short distance south of the Laborntory area, eeveral test welle were cored and the samples carefully studied. Interpretations u to the position of the Cretaceous BUrface at these wells are considered·to be reasona61y accurate. Data were particularly sought in the area south and southeast of Brookhaven Nntional Laboratory, for thill·ie the gllnernl direction of movement
	Beneath Brookhnven National Laboratory north of well SM09the Cretaceous RUrfnce slopes to the north nnd is 161 feet below -11ml at the northeast comer of Brookhaven National Laboratory (well S6458, pl. 2). Still fnrther north, few reliable well records are Hail• able, but the BUrface probably rises along the north shore in the vicinity of Shorehnm, perhaps even to nltitudes above sea level. West along the north shore, near Mount Sinai Hnrbor, is the valley already referred to, and still farther west, in Por
	1 

	Enst of Brookhaven N ationnl Lnborotory, beneath the T&lley of the 
	modern Peconio River, there may be 11, buried valley of oonlid1rabl1 
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	extent. Wells nt Mnnorville nn<l Riverhon<l i) nt considernble depths below sen level. , 
	renched the Mngot.hy( 

	The total relief on the surface of the Cretaceous deposits in centrnl Suffolk County is Rbout 400 feet. Except for po.rte of the north shore, which are outside of the area of immediate interest to Drookhnven NRtionRI Lnbomtory, the Cretitceous sudnce is very gently sloping, nnd the valleys nnd ridges referred to are but very minor undulations on n generally flat nnd nenrly level surface. 
	DEPOSITS 011' PLEISTOCENE AGE 
	During the Pleistocene epoch there were four major glacial stages. These were sepRrated by three relatively wRrm interglacial stnges. Long Island is about at the southern limit of the last mnjor advance of t.he ice, the Wisconsin stnge, nnd perlmps nen.r the limit of the ice front of t.he earlier gln.cial stages. 
	In centml Suffolk County, the deposits of Pleistocene age com­
	prise: the G11rdiners clay, believed to be a shallow mn.rine deposit of 
	the Inst mn.jor interglacial stage; and a complex sequence of glRci11l 
	nnd nonglncial deposit.a, probably 1111 of 'Wisconsin nge, grouped under 
	t.110 nnme upper Pleistocene deposits. (See pl. 2.) The Jameco gravel found in western Long Islnnd and the Mnnnetto gravel identified nenr the NRSSau-SulTolk County boundary hnve not been recognized in central Suffolk County. 
	OARDINERS CL&Y 
	In about the southern half of central Suffolk County, the J\fogot.l1y ( i) formntion is overlain unconformn.bly by n. foeeiliferoue marine cloy that probably is the equivalent of the Gardiners clay ne ,lefinotl nnd described by Fuller (1014, p. 92). The type locality of I.his fonnn.tion is on G1mli11ers Island nt the onst of Peconio Day. It 
	is not pOS!lible to trace the deposits from the type locality to Long 
	lslnnd proper; therefore, the name Gardiners clay in thie report is 
	restricted to the fossiliferous clay beneath much of the southern part 
	of the area thnt is between the upper Pleistocene deposits above and 
	the Magothy(i) formation below. 
	In moot of Long Island, except where it has locally been deformed 
	by ice shove, the top of the Gardiners clRy is about 50 feet or more 
	below present sea level. In central Suffolk County, it is everywhere 
	about 100 feet below sea level or deeper. Tho nonmarine clays exposed 
	at or nbout sea level n.long the north ehore of Long Island, described 
	by Fuller BS Gn.rdine1'S clRy, are no longer believed to be part of that 
	formation (Weiss, 1954, p. 148). 
	As used in this report, t.he G11rdiners clay comprises three somewhRt 
	different types of material that occur in three separate bodies and 
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	Umt mny or mRy not be contiguous with one another. Theee bodi111 Rl'll somewlu,t different lithologicn.lly and thus have somewhat different effP.cts on the movement of ground water. ' · 
	One of these is II thin body of clny or clay and BBnd that extends, in the n.ron where it is best known, from about the northern bonier of Brookhaven National Laboratory 118 far south ea Route 'l!1 at·well 80457 (pis. 1, 2). Similar deposits were penetrated by welle S128 and S05 to the west. Most wells in the area do not penetrate the Crotn.coous beds, so the extent and continuity of the Ganline111 i1 not known. However, it appe11re to underlie II belt around 6 milee wide north and south, roughly north of R
	A few pelecypod and gastmpod ehells were found in the Ganlinen, cln.y at, se,•eml of the wells in this area. At well S6409, a thin layer of dark brown peat underlies the clay. None of thie material wu particularly diagnostic; the poot being described by E. S. Barghoom (Harvard Univ., written communication, 1952) as yielding only conifer pollen grn.ins, Lycopodium spores, and other evidence of n.rboreo.l flora, which euggtlllte II climate similar to, or more probably, slightly colder th11n the present. 
	Microfossils in the Gardiners wen, somewhat more indicative. Law­rence Weiss, formerly of the Geological Survey, prepared • report ( 1054) of the fomminifera obtained from cores lllld other 1111mplt11. The for11minifem, and to n. lesser degree the diatoms (K. E. Lohman, ,vritten communication, 1950), suggest strongly that the thin northern pRrtof the formation in the vicinity of the laboratory was depouited in a shallow body of brackish water, not unlike the bays that fringe the southern shore of Long Ielll
	climn.te 
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	leposition was 110 to 100 feet lower than at present. Thia could be ,rue if the glaciers and polar icecaps of the time ware more extensive .lmn those of today. MacClintock and Richards (1936, p. 88Q-381) n1ggeat that the Gardiners clay is the equivalent of the Cape May tormation of New J eraey; and they indicated on a map the probable !losition of the shoreline in New Jersey, New York, and Connecticut ivhen the Cape May formation and the Gardiners clay were deposited. :>n this mBpthe 98B level ia ehown BB h
	1 

	The BllCOnd body of the Gardiners clay, BB hero coneidered, comprises the thick clBy penertRtod by wells S5591, 88549, Rnd others (pl. 2), sout,h of Route 2'7. The upper surface of this clRy is nt Rbout 180 feet below sen level, but the lower contact slopes seaward so thRt the unit 11ttRine its greRleet appRrent thickn1198 at well 881149 (pl. 2), where it consiete of a nearly continuous body of tough generally green clay. A simi111r sequence, not quite so thick, was penetrated in well 85501 (pl. 2). Predomi
	Clays of such thickness seem to be inconsistent with the apparent mode of deposition of the thin cloy to the north. Also, the basis for an nge detennination ia not flrrn. Hence, the thick clay may not be en• tirely of Gardiners age and may include beds of the Magothy( 9) formation. Similar thick clays have been found farther wBBt beneath Fire Island Beach, and Cretaceous foraminifera have been found in some of them (Perlmutter and Crandell, 19119p. 1066-1067). How­ever, the 'writer feels that lithologically
	1 

	A t,hird body of deposits tentRtively correlated with the Gardiners cl1ty comprises certain fossiliferous sands and clays found in wells in the Riverhead area and south of Mount Sinai Harbor. Ail explained in foregoing pnragrnphs, it is likely that valleys were cut into the sur­fnce of the Msgothy( 9) formation ·at both of th888 places during the Tertiary. These valleys may have been invaded by the· sea during deposition of the Gnrdiners clay. At well 811140 in Riverhead, Weiss ( 1954) found microfossils si
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	were present in two sand layers and in an intervening clay penetrated between depths of TO and 101 foot below -lmil. ' Shells 1111D wen reported in fine sand at 38 foot below sea. level 11t' about LIS mila1 eallt,. northeast, but no Bllmples were available for study. · The fod8ilifvo111 sand 33 feet below sea level is preeurnably pre-Wisconain if it ill over­lain by glaciRI outwash. 'However, Rt this comp11mtitely ehallow depth, the overlying material may be of n-itage.· · · · · , · ' · · 
	In the Mount Sinai Harbor area, clay or B11nd and clay-containing shells hRve been found in several wells at depths below eea lnel 1111 follows: 843, -60 to -!too feet; 8261SO, -10 feet; 89081,· -60 t.o -70 feet; and 8108 at about -100 foot. These are approximate fig­ures, nnd as the area was overridden by later ice sheets, the clay may have been deformed by ice shove. The forarninifera from well S2650 were briefly examined by N. M. Perlmutter who found them similar t.o those described by Weise from the Gar
	-

	WA'nm-1111:AJIJll'G DOl'D'DJIII 
	With respect to water-bearing properties, the chief _;tlffll is with the predominantly clayey parts of the Gardinera that lie beneath and south of Brookhaven National Laboratory. Beneath the laboratory and roughly north of Rout.e 27, the thin BUpposedly lagoonal portion of the Gardiners, as here distinguished, lies between the highly~ Rble upper Pleistocene deposite above and the model'lltely permeable Cretaceous formations below. ·The eflootivene111 of this part of the Gardiners clay as a barrier to ground
	1 
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	Cert.ain hydrologic dRta, discussed more fully by de Laguna ( written communication, 11162) bear out this conclusion. '];he hydrRulic head differnntial across the clay in the arnR south of the Lnbomtory, RB mensun,d at wells S6456, S6450, and 86460 is on the order of hnlf I\ foot. The clRy therefore must be sufficiently impermeable to rest.riot somewhat tho movement of Wl\ter, which here is from upper to lower st.ram. However, tho snndy zones in the clRy, which ns fnr as is known mRy occur 1mywhore, would o
	The t.hicker bods of clny and sand and clay beneRth the south shore of Utn islRnd, which were referred to the Gar,liners clay, Rre doubt.less nppreci1tbly more effect,ive Ill! a barrier to the movement of ground WRter tlmn the thin beds of clRy farther north. This is due not, only to their grenter thickness but also to the inferred greater continuit.y of the clays, although tho log of well 81502 (pl. 2) suggests thRt there nre sandy zones even in this material. However, the significance of these chnmcterist
	The scnttered fossiliferous sands and clays in the Riverhead and 
	~fount Sinai Ifarbor nreRs Rre impossible to evn.lunte l1ydrologicn.lly 
	n~ their structure and distribution Rre not known. It would Rppcn.r, 
	however, that they Rre· but n. part of a geologically complex filling of 
	the buried valleys in these Rrens, and that the de!Rils of the hydrology 
	of these nreas is likely to Im similarly complex. These Rroas nre re­
	mote from tho Laboratory rmd their hydrology is of correspondingly 
	~mn.11 importnnre to the bnsic problems of this report.· . 
	UPPER PLRI8TOCENEI DEP081'1'8 
	Tho term upper Pleisto~ene deposits ivn.s used by the writer in 1048 ( de LnguDR, 1948, p. 16) to include n.11 the Pleistocene deposits on Long Isln.nd nbove the Gn.rdlners cln.y. Fuller (1014, p. 106--1'1'6) 
	•livides thia mnterinl into three formn.tions: the JRcob sand, thought to grnde downwnrd into the Gnrdiners cln.y; the Mnnhnsset formn.­tion, I.hick glncinl <lopoaif,R prosmnnbly of Illinoinn ngo; Rnd n. f.11in, Pnrncinl vrnorr ron•iclero,l to he Wi,aconRin ,Jrift. S11hRoc1um1t work 
	GEOLOGY, BROOKHAVEN NATIONAL LABORATORY VICINIT1' A?:1 
	GEOLOGY, BROOKHAVEN NATIONAL LABORATORY VICINIT1' A?:1 
	Rnggests thRt tho Jacob s11nd is not II sepnrnte formation, and that the Mnnhnsset formation is nctually largely, if not entirely, of WiBOOllSin 
	1 
	nge. 
	·
	1

	The Jacob snnd, as described by Fuller (1014, p. 106), consists of very fine sand, silt, 11,nd rock flour, which an, plRBtic when wet, but which contnin litt.le true clny. The color is very light gray, or yellow or huff, Fuller gives no thickness for the unit. According to Fuller, tho ,Tncob snnd iR exposed nt sovoml plnces in wave-cut bluffs at or neRr sea level along the north shore of Long IslRnd and at the type _nren. Rt ,Jncobs Point, 15 miles northeast of Brookhaven National LRbornt.ory. At plRce.s, t
	Also, Fuller's suggestion (1014, p. 1011--100 and fig. 77) that the non­fossiliferous ,Jacob sand 11t the type locality 11nd elsewhere along tho north shore is equivnlent to fine-grained fossiliferous BRnd which over­lies the GRrdiners clay on Gardiners Island probably is incorrect. Thie fossiliferous snnd probably should be considered p11rt of the Gardineni cln.y (MncCiintock and Richards, 1036). In its type area the Jacob s1md does not appear to be 11, true stratigraphic unit, but rather to comprise beds 

	The type locality of the Manhlll!Bet formRtion of Fuller ie in Mnn­hRBset in northern NBBBau County, where thick deposits of glacial sRnd and gravel contnin a thin intercalated bed of clayey till. The lower grRvel Fuller cRlled tho Hempstead gravel member, the till wne cRlled the Montauk till member (after the type locality at Montnuk Point), nnd the gto,ve!'11,bove the till was called the Herod gravel member, nlthough the correlation of this particular gravel with the s1tnd Rnd gravel 11,t Herod Point' in 
	p. 222) stnte that they could find no evidence of weathering or erosion 1 that there was an Interglacial period nt e,ny time subsequent~ to ~h.e deposition of the GRrdiners cle,y, The writer ngrees·with this ...~ opm1on, , · ~ 
	to indicn.te 

	Fleming (lOlln, p. 216--238) proposon a thl'lle,fold subdivlelon of the poRt-GRr<lin~m glncial matorinl into Herod, llfontauk, 11nd Lateet, 1111 
	Fleming (lOlln, p. 216--238) proposon a thl'lle,fold subdivlelon of the poRt-GRr<lin~m glncial matorinl into Herod, llfontauk, 11nd Lateet, 1111 
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	lie believes tho.t three sepo.ml-0 o.dvo.ncea of tho \Visconsin ice were represenrod. The writer found no evidence in central Suffolk County, however, of thffil ice sheets. The glo.cio.l deposits observed in the Brookhaven Nationo.l Labomt.ory area appeo.r t.o be the product of two ico o.dvo.ncea similar in characror and probo.bly both of Wisconsin o.ge. 
	The Ronkonkomn Bnd Ho.rbor Hill momines RS mo.pped by Fuller (1914, pl. 1) Bre o.ccopted with slight modifico.tion; o.nd the bulk of the upper Pleistocene deposits are considered to be outwBBh from tho so.me glBciers that formed the moraines. The clµet points of disagree­ment with Fuller nre: (1) the M11nhRSBet formo.tion, RS defined by Fuller, is not considered to occur within the o.rea nnd dooe not underlie the two outwnsh deposits 11.t sho.llow depth RS he believed; (2) the outw88h is believed t,o be sub
	On the other hand, some unite 11ro hero recognized in the upper Pleistocene that Fuller had little or no chance of observing. The first of these, called the unidentified unit (WeiBB, 1954, p. 148), occurs o.t the base of the upper Pleistocene deposits. The second unit is clo.y, some of it varved, which is best known from cores from II teat well at Manorville. Lastly are some thin eurficie:l fine-grained deposits, not typical outwash, that occur in the upper part of the Hnrbor Hill outw88h in the heo.dwo.ter
	Thus in summary, the upper Pleistocene deposits in the viointy of Brookhaven National Labomtory comprise the Harbor Hill Bild Ron­konkoma moraine deposits and outwBBh, which are indistinguishable on the bBSis of texture and composition alone, but which occupy some­who.t different physiogrnphio positions; and three minor units, differ­entiated on the bBBie of their composition: the unidentified unit, the clny at Manorville, o.nd fine-grained eurficial deposits of limited but extent. 
	uncerto.in 
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	South of Brookhaven National Laboratory, nnd for 11n unknown distance east and west, the Go.rdiners clay is overlain by 211 t,o 110 feet of BBnd or clay and SBnd characterized by II greenish color which is referred t.o BS the unidentified unit.. Beneath the southern half of the labomtory tract, nnd south to Route 27, this material forme the bRSBI po.rt of the upper Pleistocene deposits. Its relo.tion to the other units 
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	in this nreo. is shown in pinto 2. 8imilnr greenish are re­ported in wells 88 far west 88 Patchogue (well 871119) and 118 far OBBt BB West Beo.ch (wells S9978 and 81112). It probably e:ttonde beyond these 11re115, The northern limit of the 11Dit hu boon loco.led only at Brookhaven National Laborat.ory whom test drilling indicates tho.t this unit extends north of well 86409 (pl. 2). To the Routh, tho unit can bo tmced nearly 118 fo.r 118 well 815911 (pl. 2), but beyond thiR point tho greenieh deposits cannot
	depo11it.ll 
	Hampt.on 

	the Island. are not adequate t,o define the unit. 
	The unidentified unit, in the vicinity of "Brookhaven National Labomtory, where it is moat cleo.rly defined, is composed of fine-to medium-groined white nnd gray sand, and G t,o 10 percent of inter­stitial green clo.y, The sand grains consist mostly of quartz, but some other minerals also o.re pl'llBent, principally feldspar, amphibole, and garnet. The green clay Wll8 identified by Clarence RMI (writt6n communicntion, 1949) BS nontronite, but probably them are other clo.y minerals present. Some broken· grai
	Samples of BBnd were collected for mechanical analysis from well 
	Samples of BBnd were collected for mechanical analysis from well 
	S6456. The texture of the BBmple of greenish BBnd ie not dietinctmi. 
	The nmounte and proportions of fine and medium Bllnd are similar t,o 
	thoso in some of the upper Pleistocene outwBBh; the cont.ent of coaree 
	and very coarse matorinl is small. Mineralogically the greenillh sand 
	differs from the ov11rlying outw11Sh mainly in the apparent abaence of 
	biotito and the pl'llBenoo of glauconite. It appears to have a mom 
	varied mineral content than the Go.rdiners clay. · 

	Tho origin of the unit is uncertnin, but it ie here coneidered to 1ie· po.rt of the upper Pleistocene deposits because of its general minll1'111ogio and Iithologio similarity to the sands of thoee depooits. The glauconite may well have been derived from the shallow·marine de­posits in Long Island Sound, then dry, by the first adVllilce of the ioo IICrOSB this ares, and it need not havo come from the area of the Atlantic Ocean to the south. 
	-

	~
	~
	°"
	W ATE&-B'Ulltl'l'O PROPZRTJDI 
	The 11Didentifi~ 11Dit, although very similar in text'lll'll to much of~ the outwBEh, contains lees COBree BBnd, and probably on the avemga a little more claJ'., _The_ difference is difficult to estimate quantitatively. 

	A30 STUDIES OF BITES FOR NUCLEAR ENEROY FACILITIEB 
	However, it nmy he inferred Umt the movement of the ground wnhir in U1e unidentilied unit, is Romowhnt slower tlum it,js in I.ho overlying mnterial. Even n smnll difference mny bo of some importnnce. As shown in a later section, n body of contnminnted liquid of even slightly grenter density thnn the normal ground wnter will tend to sink to the bottom of tho nquifer. Also, the adsorptive nnd ion-exchange cn­pncity of the nont.ronite nnd glnuconito in the unit is npprecillbly higher t.hnn thnt of the overlyin
	MORAIBE DEPOSITS AR'D Otr.TWABH 
	The mornino deposits nnd out.wnsh compriRe four eeparnte uiiit.s: the Ronkonkoma moraine, outwl\9h and other meltwater deposits from Um Ronkonkoma ice, the Hnrbor Hill morn.ine, nnd outwnsh from the Hnrbor Hill ice. These units are distinguishable topo­gmphicnlly, but not lithologically with present information. 
	Tho Ronkonkoma momine is I\ line of irregulnr hills that lies im­
	me,lin.tely south of Hrookhn.ven Nntional Lnborn.tory (pl. 1). It ex­
	tends enetward pnst South Mnnor, where it forms the south side of the 
	llfanorville Hnsin, nnd still fn.rther en.st through Bnld Hill. It nlso 
	extends westwnrd, pn.rn.lleling the Cnrmnns River vn.lley at Ynphnnk, 
	nml then crosses that vn.lley and includes Comm Hill nnd others to 
	the west., 
	The Ronkonkomn. outwnsh underlies nnd forms tho sloping but 
	fairly smooth terrain south of Brookhn.ven Nntion!Ll Ln.born.tory, n.nd 
	nlso the irregular hills on nnd n.mong which tho mnin Ln.boratory trnct 
	is situated. These hills are considered to be kn.mes formed during the 
	lnte stages of melting of the Ronkonkoma glRCier. 
	The i-Iarbor Hill mornine ( pl. 1) lies nlong the north shore of Long 
	Island and is of little direct concern in connection with the ground­
	,mler problems of the Laboratory. Outwnsh from the Harbor Hill 
	ice, however, extends southward to within about 1½ miles of the 
	north b01mdl\ry of Hrookhl\ven Nationnl Lnbomt.ory, and to tho elLBt 
	it extends south of the Peconic River l\nd underlies most of the Manor• 
	ville Basin. It is belie~ed thl\t meltwater from the Hl\rbor Hill ice 
	flowed down U,e site of the Cl\rml\ns Rivor, through t,he gap in the 
	Ronkonkoma momine, nml into tho nl\rrow tongue that broadened at 
	the south to form " fanlike feature; the broad, flnt area where the 
	communities of lllnstic nnd Mn.stic Ben.ch 11re now located (pl. 1), 
	Wit.hin the Lnhornt.ory lrnct, except for !.110 thin, surficinl clRy l\nd 
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	silt described below, n.11 these morn.hml and outwnsh deposits 111'11 lithologicl\lly inoopl\rnble l\nd form virtually II single water-bearing unit. As n unit, these deposits rest upon the unidentified unit and, whel'e thl\t unit is missing or unrecognizable, upon the Gardiner& clay. At places, where the Gardiner& is missing, it rests on the Magothy( ¥) formnt.ion. In the laboratory area, it is from 100 to more than 200 feet thick. Its thickness, l\ltitude, relationships to underlying fonna• tionR, aml gene
	The moraine and outwlLBh deposits are II crudely stratified body of clean sand and gravel which contains very little clay or silt, and onJy locn.lly a few boulders. The sand grains are mostly quartz with 1111111U 11mounts of alkali feldspar, mien, amphibole, and other minerals. 11, few exposures, the sand is well but eot1reely bedded, lndividunl beds are difficult to define, as variations in texture are grndationlLI. · · 
	The moraine and outwlLBh deposits are II crudely stratified body of clean sand and gravel which contains very little clay or silt, and onJy locn.lly a few boulders. The sand grains are mostly quartz with 1111111U 11mounts of alkali feldspar, mien, amphibole, and other minerals. 11, few exposures, the sand is well but eot1reely bedded, lndividunl beds are difficult to define, as variations in texture are grndationlLI. · · 
	As indicl\ted by 

	Cores from some of the test holes revelLI thin layel'II of silt or clay, 
	which at most are 1 to 2 inches thick. Thicker lenses of clay are abeent, 
	in the immediate vicinity of the Laboratory, but they are exposed 
	locnlly along the north shore, especially ILt Wildwood State Plll'k 
	and Rocky Point ( pl. 1). These lenses of silt and clay were probably 
	deposited in small lakes formed between the retreating' flLOO of the 
	Hnrbor Hill ice sheet and the Harbor· Hill moraine. They are not 
	more than 20 to 30 foot thick, and the majority are lees than 10 foot 
	thick. They !Lppear to be at most a few hundred ylll'ds long. All 
	theso beds of silt and clay are near sen level, 1Lnd they al'8 evidently 
	tho mnt.orin.1 identified as the Jncob sand and the Gardinere clay by 
	Fuller (1014). 
	No systematic variations in texture were actually observed in the 
	glncinl outwnsh or moraine deposits, and indeed to detect any would 
	probnbly require a statistical study of a considerable number of large 
	samples. The data available, however, suggest that the· Ronkonkom11 
	outwnsh becomes liner grained south of the Ronkonkoma moraine, and 
	that the lower part of the outwash is somewhat finer than the upper 
	pl\rt, No such generalization appears to hold for the material north 
	of the Ronkonkoma moraine. 
	WATICII-IIKAB11'0 PROPl!mUII ~ 
	Because of their similarity in structure and texture,· the moraine ~ and outwnsh deposits are considered a hydro logic unit. In the Laborn,.,'-;, tory area, the 'IV8ter table lies within wh1Lt is probably the Ronkonkoma "-l outwnsh, so that this deposit is of primnry concern. The clean, coaree Ann<! nnd grnvol is very porous nnd highly permeable. It makes • 

	\32 BTIJDIEB OF BITES FOR NUCLEAR ENEROY FAOILITIEB 
	1oro11s soil, so thBt R high proportion of tho infiltralAIII where t fn.lls; there is virtually no eurf11ce runoff. Been.use of their high >orosity, the deposits store IRrge quantities of w11ter. BooRUJl8 of heir high permen.bility, the deposits yield l11rge quantities of water 
	rBinfn.11 

	o wells and 11re the source of nearly a.II tho ground water pumped in :entrnl Suffolk County. 
	So fn.r. e.e is known there a.re no effective bBrriere to the movement ,f Willer Rnywhere in the unit. However, becn.11Ae the deposits Bre entic11le.r, there mBy be eubstantie.l variation in permeability over 1hort distances. The permen.bility of the deposits j!!outh of the Ron­ronkome. moraine me.y decreBee slightly with depth llnd with dietnnce otheeouth. 
	Some of these· minor ve.rie.tions in w11ter-beBring che.racterietice night become signific11nt in connection with possible movement of a. As the moraine deposits 11nd outwash were deposited by moor flowing in general from north t.o south, it ie reasone.ble to uppose the.t individue.l lenses of ee.nd e.nd gre.vel a.re themselves fong11ted in this direction. Thus, there me.y be of relatively 1ermeable me.terie.l a.long which we.I.er might move a. little more ·11pidly under proper hydraulio conditions. Aleo, t
	onte.mine.nt. 
	three.de 
	benee.th 
	etren.ms, 

	Fine.Uy, e.e discussed by de Le.gune. (written communication, 1962) 11, subet.antial difference between perme11bilitiee in he horizontal 11nd vertical directions. · 
	here ie app11rently 

	OLAT A'J:' 
	OLAT A'J:' 
	JrAlfOBVU.LE 


	A test well (Sl0,384) drilled by a. private contractor nee.r Manor­·ille (pl. 1) penetrated a. bed of tough clay which woe underlain and ,verlain by outw11sh ee.nd and gravel, between 2 nnd 83 feet below sen evel. The lower part of this clay has typical glo.cial varving, which ndicatee the.t it was deposited in a l11ke left in the Manorville bMin luring the ice retree.t. Similar cle.y wns found in well S6422 from 4 
	o 62 feet below see. level. East, in the Riverhe11d bnsin, several wells ,enetmted what nre probBbly equivBlent beds of cle.y U to 30 feet ielow Bel\ level. Three of these reached the bottom of the clay at 'T4, :1, and 130 feet below see. level. It ie tentatively suggested that the ·arved clBy e.t welJ Sl0,384 ie possible intergl11cial, at least intereub­t.age, and mny. eepBrnte Ronkonkoml\ from lforbor Hill outwnsh. Vhether the clBye penetr11ted by the other welJe to the east and to the ~est Bre of ~he sRm
	OEOLOOYBROOXHAVIIN NATIONAL ·LABORATORY VIOINlT!' A33 
	OEOLOOYBROOXHAVIIN NATIONAL ·LABORATORY VIOINlT!' A33 
	1 


	between them 11nd the cle.y 11t M11norville. Wells for :which there are 
	reliable loge are not eo located RB t.o permit II determination of the COD• 
	tinuity 11nd extent of this clay. However, if the cle.y ie poet,-Ronkon­
	I 
	I 

	kome., the tempor11ry Jake. in which it formed presumably would have boon limited to the north of the Ronkonkoma moraine, and the clay · itself should occur correspondingly. It WRB not found in-the I.Abon.­tory area, nor to the south of Btookhe.ven Ne.tione.1 Laboratory. West of the L11boratory, in the upper valley of the Carm1111S •River, there 11re few data, e.nd non·e,to indicate the preecnce of 11. comp11rable clay, '· The clay at Me.norville, if latere.lly extensive, probe.bly exerts a COD• eiderable i
	I 
	prove.ii 

	1 
	1 

	m the deposits beneath the cl11y .flo\')!11 eolith9118tward to;ward an~ BT9!1~ tually to the south shore, wheree.e the ·~ater in the. depoei_te above tbe clay discharges into the Pooonic River., The clay appears 't,o termi­nate, however, well to the 9118t of the Labore.t.ory, eo that it does not influence directly_ the movement of ground waler in the areu of pot.en. tin] cont11mine.tion, but.it may well be e.n in.the hy­drology of the central e.ndlower Peconio River valley; · · 
	importe.nt factor 

	81JllnCJUL BILT .allD ar.&T 
	81JllnCJUL BILT .allD ar.&T 

	In the enst third of the Le.boratory ar011, test drilling and ahallow exce.vations'hnve revealed in places thin depoeite of silt and clay, The materiRI ie discontinuous and unevenly distributed. It is at most Gor 10 foot thick, and is found at or very near the ·eurface; and not dooper than 20 to 30 foot.· It t.o be more wideepread in the slightly lower land along the Pooonio River and minor tribut1tries than in 'higher ground. It may have been finlt depoeited by the wind RB Ioess, shortly e.fter the retl'Ol
	genera.Uy 
	e.ppee.re 
	headwat.er 
	waterle.in' me.terial, 

	These deposits 11re sufficiently fine grnined eo that th07 appreciably ~ impede I.ho movement of shallow ground water. They hold water at or near tho lnnd eurfnce, and thus locnlly form aw11mpy 11nuorpond1, 
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	Also, they impede tho downwnrd movement of wntor enough so t.lmt at times when the level in the main underlying water body declines, they eupport perched or semiperched water bodies. Simil11rly, when the level in the main underlying water body rises, these fine-grnined deposits confine tho wnter under slight 11rtesinn proosure. These re­lationshi))ll are are111ly complex beCBuoo the deposits Rre diBCOntinuoue and occur close to Ute water t11ble. The deposit,9 11ffect the movement of shnllow wnter into nnd o
	DEPOBITB OJ!' BE0ENT AGE 
	Deposits of Recent, age comprise gr11vel 11nd snnd on beaches, or­gnnio matter, silt and clay in tidal sw11mps, gravel, and sand and silt. in stream ch11nnels. These deposits are thin 11nd discontinuous, nnd they occur chiefly 11long the shores of the present Long Island Sound, the open oce11n, b11ys behind barrier bench and various bnrs, nnd nlong the channels oft.he few larger streams. They e,re not suffi­ciently extensive to m11ke it import11nt to difTerenti11te them from underlying deposits (11lmost eve
	They 11re generally neither thick enough nor extensive enough to comprise any apprecinble ground-water reservoirs. Nearly all these deposits are remote from Ute L11boratory nnd there is no immediate problem in regnrd to their possible contaminntion. 
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	WA.TEI. NEEDS OF SllFFOU: COUNI'Y 
	Water pumped from aquifers underlying Suffolk County (indtx map) is tht sole source of water used for public supply, agriculture, and industry. The county's population grew from leu than 200,000 in 1940 to 1.1 million in 1970. Most of the growth occurred after 19S0. Ground-water pu.mpage increased from 40 mgd (million gallons per day) in 19S0 to I 55 mgd in 1970 (New York State Department of Environmental Conservation, written comnum, June I, 1971). The projected ground-water use for an anticipated populati
	INDEX MAP SHOWING LOCATION (SHADED) 
	OF SUFFOLK COUNTY 
	OF SUFFOLK COUNTY 
	--SOOP£

	The large and growing demand for ground water in Suffolk County has created a need for a detailed knowledge of the geometry and the hydrologic characteristics of the ground­water reservoir. Mapping ofsubsurface geology and hydraulic: heads in the aquifers are important p~quisites to obtaining this infonnation. Maps of the subsurface geologic units of Long Island w~ first shown in a report by Suter and othcn (1949, pis. VIII to XXI). But those maps were highly geru:nl­i:z:ed, because there were few data on d
	Jn 1968, as part of a continuing cooperative program of water--rcsources studies with the Suffolk County Water Authority and Suffolk County Department of Environmmtal Control, the U.S. Geological SWYey began an updating of the bydrogeologic and hydrologic maps of all the county. Tbe basic data in Jensen and Soren ( 197J), the fust product of the program. arc the basis for the hydrologic maps in this 
	report. 
	report. 
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	The authon appreciate the cooperation of well-drilling companies, their employees, and the many officials of public and private water companies who furnished geoloii-c and 
	hydrologic data for use in this report. 
	GEOLOGIC AND HYDROGEOLOGIC UNITS . Pleistocene glacial drift generally mantles the county's surface. Pleistocene deposits overlie unconsolidated deposits of Late Cretaceous age. The Cretaceous strata lie on a peneplain that was developed on Precambrian(?) crystalline 
	rocks. 
	rocks. 

	Major landforms include ridges, valleys, and plains. These landforms are roughly oriented in belts parallel to the county's leDgth. The northern and the central parts arc tra­~d by irregU)ar sandy and gravelly ridges of terminal moraine. The crest of the northern ridge ranges in height 
	from IDO to 300 feet above sea level and the crest of the central ridge from ISO to 400 feet. The highest altitudes in the inter-ridge area range from 100 to 200 feet. Irregular plains and rolling hills, fonned from sandy and gravelly ground moraine and outwash deposits of sand and gravel lie in the area between the ridges. An outwash plain slopes at a near-uniform gradient from the southern base of the central ridge, which is about 100 feet above sea level, southward to Great South Bay and the ocean. Along
	The ground-water reservoir system of Suffolk County is composed of hydrogeologic units that include lenses and layCIS of clay. silt, clayey and silty sand, sand, and gravel. A hydrogeologic unit consists of a geologic unit or a group of contiguous geologic units classified by hydraulic cl:umlctcr­istics. These units include aquifets. which are principal water sources, and confining layers, which separate the aquifers. The aquifers are, from the land surface downward, the upper glacial aquifer, the Magothy a
	The sharp angular shapes of some of the contows reflect the fact that in places the contoun are drawn on stratigraphic tops of the hydrogeologic units and in places the contours arc dn.wn on erosional surfaces. The sharp angles result from the juncture of a stratigraphic top and an eroded surface. 
	DEPARlMENT OF TIIE INTERIOR UNITED STATES GEOLOGICAL SURVEY 
	GROUND-WATER SYSTEM 
	KECJIA.aGE AND ffSCRUGF OF FaESR caouND WA.TD. 
	Precipitation is the sole source of fresh-water recharge in the county. An:ra,e annual precipitation is about 45 inches; it genera11y ranges from 40 inches at the easlcin end of the county to SO inches in the middle and is nearly evenly dis­tributed over the year (Miller and Frederick, 1969, plate I). About half the precipitation seeps into the ground and perco­lates dowmward to the waler table to become ground watet; nearly haJf the pm:Jpitation is returned to the atmosphere by evaporation and plant transp
	Ground water moves to discharge seaward mainJy by su~ 
	surface outflow to salty ground water that is hydraulically 
	connected with the sea and by seepage into streams that 
	discharge into tidewater. 
	discharge into tidewater. 

	More than SO streams discharge fresh water into the bar 
	dering bays, Long Island Sound, and the ocean. Most of the 
	surface dhide for the streams that drain the county lies in the 
	northern half and extends from Melville, on the west, east­
	ward through the Centereach area to the vicinity of 
	the Brookhaven National Laboratory. From the area of the 
	BrookhaYCn National Laboratory, the divide bifurcates into 
	branches that approximately traven.e the central lengths of 
	the county's north and south forks. Streams. Dow to tide­
	water north and south of the divides, except for the Pcconic 
	River, which flows eastward to tidewater Crom the branching 
	of the divides.. 
	of the divides.. 

	The total annual streamflow discharging into tidewater 
	from about 1945 to )971 averaged 390 cfs (cubic (eet per 
	second), or. 253 mgd, distributed as follows (D.E. Vaupel, 
	written commun., January 1969, and A.G. Spinello, oral 
	commun., August 1971): most of the discharge, 280 cfs., 
	from the southern part of the county into Great South Bay 
	and, to a lesser extent, into the ocean; 60 cfs into Peconic 
	Bay and other bays, between the north and south forks; and 
	50 cfs from the northern part of the county into long Island 
	Sound. Ground-water seepage constitutes about 95 percent 
	ofstream outflow. 
	ofstream outflow. 

	MAN-MADE CONDmONS 
	The effects of man's development on the ground water of Suffolk County has primarily been the diversion of part of it by wells and a return of the used, and generally chemically altered, ground water to the soil and ground-water reservoir. Used ground water is currently returned to the ground-water resen,oir principally throllpl cesspools. Some waste water from industrial processes returns to the ground through seep­age pits; and ground water pumped for air conditioning and industrial cooling is returned, w
	In 1970, ~ ground-water pumpage in Suffolk County was 155 mgd (New York State Department of Environmental Consen,ation, written commun., June I, 1971). An unknown amount of the pumpage was consumed by evapotranspira­tion, and virtually all the remainder (probably more than 75 percent) was returned to the ground through local "'aste­disposal facilities. 
	MOVEMENT OF GROUND WATER 
	Ground water moves from three major drainage mbareas toward discharge al or near the shore. These 1ubareas are (I) the main land area of the county from the Nassau County boundary to a point near the Brookhaven National La~ oratory, (2) the north fork, from the Brookhaven National Laboratory to Orient Point. and (3) the south fork, from the Brookhaven National Laboratory to Montauk Point. The ground-water divides of these subareas fonn a "¥""-shaped pattern that approximately coincides with the major surfac
	the centers of the north and the south forks. Ground water moves northward toward Long Island Sound and southward toward Great South Bay and the ocean; lesser amounts, in the Brookhaven Nati0nal Labcr.1tory and River­hePd areas ~late eastward toward Peconic Bay. Ground­water drainage from the north-fork area moves northward to Long Island Sound and southward into Peconic and Gardiners Bays and Block Island ~un~; ~ the southfork 
	QUAUIY OF TUE GROUND WAlER 
	Tbe concentrations or chemical constituents in the ground 
	water in most of Suffolk County are pncrally below the 
	ttcommendcd maximum limits of the U.S. Public Health 
	Service (1962, p. 7). However, some local water~uality 
	problems exist, both natural and man-made. 
	ACDllTY 
	ACDllTY 

	The pH of ground water ranges from 5.5 to 7.2 but is genezally Jess than 7.0. The water commonly is sufficiently acidic to be corrosive. The Public Health Service has set no standards on acidity of drinking water other than that it should not be excessively corrosive to the lllpply system (1962, p. 7). Accordingly, water from many public-supply systems is treated with alkaline compounds to reduce aciditv before distribution. 
	DCSSOLVED la.ON 
	According to the U.S. Public Health Service (1962, p. 7), 
	dissolved iron concentrations. in drinking and culinary water 
	should not exceed 0.3 mg/I (milligram per liter). Excessive 
	iron i,mpairs. the taste of water and of food and beverages. 
	prepared with the water; it also stains laundry and stains and 
	clogs plumbing fixtures. High iron concentrations, locally 
	more than I mg/I, are common in water from the Magothy 
	and the Uoyd aquifers. As a result, many public-water 
	suppJi.ers remove excesm'C iron. 
	CD.Out>£ 
	Along the seaward margins of the county, the fresh ground 
	water is underlain and bordered by salty ground water that is 
	hydraulically connected to the ocean, the bays, or Long 
	Island Sound. Zones of mixed water, called zones of diffus­
	ion, separate the fresh and the salty ground water. The thick­
	ness of these zones probably ranges from e few feet in -the 
	upper glad.al aquifer to as much as 500 feet in the Magothy 
	aquifer (Lusczynski and Swarzenski, 1966, p. 23). The 
	chloride content of the ground water in the zone of diffusion 
	ranges from Jes, than IO mg/I to that of see water-about 
	18,000 mg/I. 
	18,000 mg/I. 

	Contamination of the fresh ground water \lfith salty 
	ground water associated with the upward and landward 
	movement of the zones of diffusion has not resulted in the 
	abandonment of many wells in Suffolk County. However, the 
	long-term potentiaJ threat of increased contamination of this 
	type is of concern to numerous agencies and individuals in 
	the counly. 1\. detailed discuS5.ion or Utis potential problem is 
	beyond the scope of this report; however, considerable 
	insight to the problem can be obtained from reports by 
	Crandell (1962, p. 17-19, and 1963, p. G28-G31), 
	Perlmutter and DeLuca (1963, p. D31-834), Lusczynski and 
	Swanenski (1966, p. F66-F69), Holzmacher, McLcndon, 
	and Murrell (1970, p. 247-271), Collins and Gelhar (1970, 
	p. 144-150), and Soren (1971b, p. A3I-A34). 
	DETEJtGENT C'ONS11TUENTS (MBAS) 
	More than 95 percent of the ground water used for domestic supply in Suffolk County is returned to the ground through cesspools, septic tanks, and similar structures. As a result, the ground water and the ground-water-fed streams locally contain measurable amounts of certain substances of sewage Origin, including foaming agents derived from synlhelic detergents, commonly referred to as MBAS or methylene blue active substance. MBAS has been noted mainly in water from the upper glacial aquirer (Perlmutter and
	MBAS had been found in water in the Maeothy and lhe Lloyd ■ qulrers. Where MBAS has been lound In lhe waler, the content is commonly Im than 0.S mg/I, the maximum limit in public-supply water recommended by the U.S. Public H,allh Serilce (1962, p, 24), However, locally," much as 5 mg/I has been found in the ground water; and in some areas the MBAS content of the water seems to be increasing. As a result, the Suffolk County Legislature recently ( 1971) passed a law banning the sale of certain detergents in l
	widespread sanitary-sewer systems that will discharge treated waste water into the sea. 
	NllliTE 
	The amount of nitrite In the pound waler of Suffolk County is or concern or water manqen and health officials. According-to the U.S. Public Health Service (1962, p. 7) more than 45 m,/1 nitrate (IO mg/I NO]-N) in water supplies 
	~J...~be ~~~~ ~ia:11>: t!~r!~!'-Pertmutt~ ~~ ~°:h 
	................... G.JIU ...,unn-P<IT" WIU u•~ u,,;c.iu1. 
	Movement of water in the aquifers of Suffolk County is more rapid hOIUOntally than vertically. 11m partly reOects the low vertical hydraulic conductivity of the near-horizontal interbedded clay and silt lenses and beds. The estimated aver­age rates of hariiontal movement in the upper glacial, the Magothy, and the Uoyd aquifers att 0.5. 0.2, and 0.1 foot per day, ~lively, in areas remote from pumping 'Riis, and hundreds of feet per day near the screens of pumping wells (Soren, 197 la, p. 16). Vertical rates 
	BYDCUUUC: ~ONOP AQUIFElt.S 
	The aqujfen: or Long Island are hydraulically inter-­
	connected. Layers of clay and silt within an aquifer, or ..clayey and si.lty units between aquifers, conrme the ground water; but these units do not completely prevent the ?Crtical 
	movement of water through them. 
	movement of water through them. 

	On the ncng,e, the vertical hydraulic conductivity of and 
	rates of vertical Dow through the upper glacial equirer are 
	greater than those of aD other hyd:rogeologjc units in Suffolk 
	County. The vertical movement of water through the 
	Megothy aquifer is impeded by intercalated lenses and beds 
	of clay and silt; but, locdty, verticaJ movement through the 
	aquifer is facilitated by the lateral discontinuity of clay and 
	silt beds. Vertical movement of water through clay and silt 
	beds of the Magothy aquifer is very slow. 1he Raritan clay 
	effectively confines water in the underlying 'IJoyd aquifer 
	because the Raritan clay is thick, ls arealJy persistent, and is 
	Or very low hydraulic conductivity. Movement through the 
	bedrock is negligible. 
	bedrock is negligible. 

	The contact between the upper glacia1 and the Magothy 
	aquifers is not a smooth plane. Glacial deposits ml buried 
	valleys that were cut in the Magothy aquifer, and these 
	deposits are in lateral contact with truncated beds in the 
	Magothy aquifer. In the buried valleys, water enters the 
	Magothy aquifer at depths of hundreds of feet directly from 
	the upper glacial aquifer. Near Huntington, a buried valley 
	cuts completely through the Magothy aquifer and extends 
	into the Raritan clay; in the Ronkonkoma basin. the 
	Magolhy aquifer seems to be nearly completely cut through; 
	end along the north shore, where loca11y all the pre­
	Pleistocene deposits were completely eroded, the upper 
	glacial aquifer is in contact with the fuU thickness of the 
	Magothy aquifer. (See map showing altitude of top of 
	Magolhy aquifer and hydrogeologic sections, sheet 1.) 
	Where the upper gla.cial aquifer lies directly on sandy beds 
	of the Magothy aquifer, good vertical hydraulic continuity 
	exists between the two aquifers, Head losses between the 
	water table in the upper glacial aquifer and the base of the 
	Magothy aquifer in the area of the main ground-water divide 
	in western Suffolk County (a nrtical distance of as mudl as 
	900 feel) in 1968 generally were Jess than 2 feet (Soren, 
	1971a, p. 17-19). Furthennore, in areas of Long Island 
	where ground-water withdrawals from both the upper glacial 
	and the Magothy aquifers are large, the cones of depression in 
	their water-level surfaces caused by pumping are si~ar in 
	areal extent and configuration (Soren, 1971b, p. IS; and 
	Kimmel, 1971, p. B227-B228). These observations confinn 
	the high degree of hydraulic continuity between the two 
	aquifers in many parts of the county. 
	In the south shore area, the Gardiners Clay and the 
	Monmouth greensand effectively confine water in the 
	Magothy aquifer; and the high degree of confinement helps 
	to prevent the downward movement of salty ground water 
	into the Magothy aquifer. Wells that tap the Magothy aquifer 
	on the barrier ban yield fresh water end commonly Dow at 
	land surface. 
	land surface. 

	Recharge to the Uoyd aquifer results from downward 
	movement of water from the Magothy aquifer and from the 
	upper glacial aquifer through the Raritan clay. The main 
	recharge area of the Lloyd aquifer seems to be in the 
	Ronkonkom.a area. Head Jo~s across a thickness of 150 to 
	180 feet of Raritan clay in the county generaUy ranged from 
	6 to 42 feet in 1968 (Soren, 197 la, p. 17). 
	GROUND-WATER LEVELS 
	THE WA.TU. TABLE 
	The weter table on Long Island was first mapped in 1903 
	(Veatch end olhen, 1906, pl. 12), Al that lime ill highest 
	point in Suffolk County was 100 feet above sea level, near 
	Melville On the main ground-water divide near the Nassau 
	County border, and was 70 feet above sea level at another 
	high point on the divide in the Lake Ronkonkome-Selden 
	area. Subsequent maps show that water-table altitudes have 
	continued to be highest in these two areas but had declined 
	to 80 and 65 feet respectively in both 1943 and 1951 
	(Jacob, 1945, pl. I; and Luscz.ynskl and Johnson, 1951, 
	pls. 1-2); l"CCO\'ered to 90 and 70 feet by 1958 (Lubke, 
	1964, pl. 5); and had reached new lows of 70 and 65 feet by 
	1968 (Soren, 1971a, p. 20). This latest significant decline 
	probably resulted mainly from a regional drought from 1962 
	lo 1966 (Cohen, Franke, and McClymonds, 1969, p. I). 
	The water-table map shows the nltitude of the _water table in early 197). At that time, in the Melrille area it was about 5 feet higher than in 1968, and in the Lake Ronkonkoma­Selden area it was about S feet lower. The water table still has not recovered from the apparent effects of the 1962-66 drought in areas of significant pumping, partly because of 
	\..ounnes was JeSS man I mg/1 llCSS man u . .l mg/I NUrNJ. Numerous -.ens in KinJS County (G.E. Kimmel, written common-. August 1971), Queem County (Soren, 1971b, 
	p. A30-A31), Nassau County (Perlmutter and Koch, 1972), J/'-;:,and Suffolk County (Harr, 1971) yield water containing TJ...:,. more than 0.2 ms/I NO3~N. Moreover, at least SO wells ooa.__..__ Long Island yield water containins mDre' than 10 mg/I 
	NO3-N. . 
	NO3-N. . 

	The amount of water having mDre' than 0.2 mg/I NO.,-N, its nte of inaease, and the depth at whlch it ii found seem to increase westward on long Island a a whole, as well as in Suffolk County. 1beae ml:tlons probably largely Rflect the westward in~ in population density, the westward increa,e in the qe or the communities, and the associated d~of contamination of the ground water related to man's activities. 
	In Suffolk County, the two m~or sources of nitrate nitn> gen in the ground water are (1) disposal of waste water into the oound and (2) agricultural activities, especia1ly those involrins the use of fertilizers. A planned countywide sani­tary-sewer system is intended to reduce sewage as a source of nitrate nitrogen in the ground water or Suffolk County. 
	GROUND-WATER PUMPAGE 
	. Pum.P28C from Suffolk County"s aquifers imnased from about 40mgd in 1950 to about 155 mgd in 1970, to supply a population that has been increasing rapklly since the end or World War n. The sreatest increases in population and ground-water pumpa,e have been in the western part of the county. Before about 1960,wells tapping the upper glacial aquifer supplied nearly all the water used in Suffolk County. Since then,pumpage from the Magothy aquifer has increased, and in 1970,the wells tapping the Magothy aquif
	(
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	CIANGES OF GROUND WATER IN STORAGE 
	An area of about 140 square miles in west-central Suffolk County is underlain by about 4.S trillion gallons of fresh water (Soren, 1971a, p. 20). By extrapolation, the total fresh ground water beneath all the county is probably 4 to S times this volume. 
	Withdrawals of ground water haYe caused the water table in some parts of the county lo decline as much as 25 feet from earliest known levels in 1903 (map showing net change in the pogfion of the water table) and hBYe probably caused a small regional but generally undetected landward advana: of salty ground water. The decline of the water table re0ects a loss of 60 to 80 billion gallons of fresh water frolTI the ground-water reservoir between 1903 and 1971. Howevt;:r, this loss of ground water from storage i
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	ABIITIIACI' 
	ABIITIIACI' 

	The Brookhnven Natonal l...,,.,ratory I• In eentnl l!affolll Coant,, Loni lolnnd, New York, The are• •tndled •nrronnd• and ID<!lad"" tho Laboratory ant! Is referred to herein RI the Upton nntn. It extendt1 11croM tlle lwl11nd In • band allont 18 mn.. wide from the Atlnntlc Ocenn io l,onK l•lnnd Bound betwriii longitude• 72°4~• nnd 78'00', Ito cllmete lo charecterlzed h1 mild wtnten and r€1lntlvrly cool 1mmmen. Preclpltntlon aVeragea about 45 lnche11 • 7nr fftlllJ 1ll•lrlbnted throughout the year. The ooll a
	Permenble Pleistocene depo•lts, 100-200 feet thick, conotltnto the uppormoet nqulrer, It receive• recherge from precipitation (the only oource of f...h water on the lslnnd) end dlochnrgeo mnlnl:r Into otream•, the ocean, and lbe 11111nd and to R Mme leeAer extent Into lower oquU'Pffl, The lower aqolten, N1"eral hundr•d feet In total thlcknees, trnnomlt water under nrt..lan pretllllre from the high eentrnl port or the l•lnnd townrd Ito edK... where It lo dl..harpd Into 
	•trenm• or Into bodleo or ••It wnter. 8tream0ow I• oupported lbrou1b011t lbe Jeer ,-ery Jargely by ground-wnter dlRChnrge. 
	Within thl• brood pnttern the detnll• or the movement ond bebnTlor'of -h• ore determined by the geology, the topo11repby, and tho oenoonal and loe■l dlotrlbullon or preclpltstlon, Teots at the Laborntor:r olte lndlcall!d tbat under favorable conditions water mey niove from the land 1mrf11ca to the water table et a rnte or nbout 80 reet per day. Under less favorable condition• It ma:r mo.., 1 root n dey or I•••· 
	The topogrnphy or the wnter tll,ble eonrorm• only pneroll:r to that of lbe lnnd eurfnce. Oround-wnter c11vlde8 betw('en the "mnll 111tream11 In the ana dlller elgulnenntly rrom topogrophl• divide• nod explain apparent dlfferenc,ea In the rotes or dloehnrge per oquare mile. At the l,nborato17 olte moat of lbe gronnd-wnter movement la ooothward townrd _the Atlenll,: Ocean, but part of~ It le enEttwnrd to Peconlc Boy. Ground-water movement In II part of tbe Labo-_~ rntory nrea lo either to t11e 0011th or to th
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	r. t.o 10 fret. nhovo ml'!ln hiirh t.i,lo. T,onir Jslnncl wns nlso visitrcl hy t,,rn lmrricnnrs in l!Jr.4. lTnrnnfinrd irrmmd wnte.r in low-lyinir nrens nenr the shore issnltrd hy sen wnt"r hlown inlnnd clnrinir hurricnnes. 
	Tho mnximnm dept.I, of freezinir in the soil zone is tr. inclws; the 
	nverniro is nmr.h less. Tircnnse the soil is not frozen dnrinir most. of the i 
	1 
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	1," 1t11cl hrcnu,;e rrn.pot.rn.nspirntion is low, most, of tho irro11111l-wnter rechnrl(O clors, in fort., tnke plncr clnrinir the col,ler months, from Drrem­ber t.o Mny. 
	winfor sr.nson, rechnriro to f.ho wntrr t nhle is possihlo clnrin[( the winter, 
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	PRECIPITATION 
	' 
	' 
	. 

	Prooipitnt.ion, tho only source of frrsh wnter for tho strenms 11ncl ground wntr.r in t.110 Upton nre11, is usrcl hero ns t.he stnrt,inl( point of the hyclroloir'c cyrle. Tho nvernire prrr.ipitntion rnnires from nhout. 42 i11ches in t.J1e western pnrt, to nhont. 40 inr.hrs in tho enstorn pnrt of Lonir Jslnn,1. In nn n,•erniro ,·rnr, nhont, 120 clnys hn,•e O.ol inch or more of prrripitntion. T,onir Ialnnrl is snppliecl wit.h moisture from tho Gnlf of Mrxiro nml from tlm ,\tlnntir. Orrnn through tho net ion o
	The Upton nren of Loni( Tslnncl hn,i relief nnd Urns mont.hly, nncl r.•prrinlly yrnrl,v, prrcipitntion clors not clifTer much from one lornlity lo nnothrr wit.hin Uie nren. Snrh clifTr.ronrrs ns clo orr.nr nrr. clue htr1trly to lor.nl summer stonns or to difTerencrs in tho lO<'n.1 1lr.tnils of the rnin l(Ol(e or its exposnrr. llnt, t.honirh irroirrnphie vn.rint.inns nre not. lnrirr, n rnrofnl shuly of rmnmnlnth·r. re<:orcls shows some vn.ri1tt.ion in !'ninfnll wilhin tlm llpton nn-a. 
	lit.I.le 

	RF.CORD!' ,\V,Ul,ATil,F, 
	Precipit.ntion rerorcls for eight. stntions wit.hin n rn-milo rnclins of 
	f.110 rrnt<'r of tho Jlrookhn.von Nntinnnl J,nhorntm·y nm nsrrl in this ro1~rt. Thrro nf thrso stnlinns nro on tho Lnhorntor.~ 1t<·n11111ls; no t.wo stnt,ons nro more lhnn 20 milrs npnrt. (fig.!), The l<'n1-oth nf rr<"nl'll nt, 1-lm encl of 1nr,a rnnr.rs from r, r11111plrtr. yrnr,a (nt, hrn irngrs within 
	t.110 Lnhol'nlory nrrn) to nenl'ly tm rmnplete yrnrs nt. i,1•tn11lirt (tnhlrs I nncl 2): Tho rnrlirst. rrrorcls nre for !Rfl-1-82 nt. the ,·illn1-"' of llrook­hn,·rn.1 he rrcorcl nt. Srtnnkrt. lll'I!'"" in IRRr.. 
	Tl_,o rninfnll_ r;co~cls nnrl tho Ynlnrs for nyernire, mini111n111, nncl 1~n~111~11m pror.1p1tnt.ion proved snlisfnrtory for corrrlntinA' prrcipil1t­t;on '.'"'.th s_nrfnr.e-wnter stnir:s nml flows nnd with gromul-wnter lovols. I ~ec1p1tnt.1on dntn. for periods of less thRn n month nrn ,lisrnssed hrirfl,1·, lll'rnnso 1-ho,v hn.,·o sonm hrnrinA' on tho prohlr111s or p:rnnn,1wntrr rontnminnt.ion (do Lnp:nnn, 1000), 
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	Fmun,i t,-1.oentlon or wh1~y nrea and precipitation 11t ■tlon1. 
	Fmun,i t,-1.oentlon or wh1~y nrea and precipitation 11t ■tlon1. 

	Tho precipit.ntion dntu for the 1864-71 peri?d, listed for t~e village of Jlrookluwen, wore nct.unlly collecto1l at llfor1ches Rbo~t. r, nnles to the onst.. From 1871 to 1882 t.110 dntn. •.-ere collected 11t the v11lnge of ~rook­llllven, nhont 7 milr.s south of the pre.~ent L11bornt;ory ni:en. Tlns.rec­ord stnrleil under tho sponRol'!lhip of the Sm1thsom11n Institute (l.l\blcs I nml 2) before tho estnhlishmcnt of f.110 U.S. ·weather Durenu, sho,v thnl, tho 11verngo nnnunl precipitation from 18tl4 to, 1882 w
	40.20 inchr.R. This procipit.nt.ion record indndes t.1,e mn~1mu~ 11nd minimum yo11rly rninfolls for tho Upton nren, n h!gh of y1.a8 mchos in 18011 (n yenr of II hurricnno) nncl n low of 27.65 mches m 1881. The 2-:venr n,·erngo for 1808-011 wns 05.51 inches; the 3-ye11r I\Verage for 1Rll7-tl!l wnR 02.05 inches; n111l Uie r.-ye11r 11vernge from lBOr,-69 w1111 
	511.01. Thcso nre nil records n111l 11ro considerably in excess of any 
	recent, dntn. • h 
	The.so dntn, especi11l1y those for IBOr,-on, n.re accepted wit 90me reserrntion hecnuso U,oy nro much ~renter thnn those reconled_R~ ot~1er st.ntionR nlong U,e northen..~torn senbonr,1. For example, prec1p1tRtlon in Urn r.ity o( New York, nbont, r.7 miles to f.11e west, averaged 48.45 inches 111,;·inA' t.hiR period, or nbout 11.10 inches le.'lB thn.n that nt ~rook­hn,·rn. Tho pre!lent-dny 11vemge nt Now York City is only 2-4 mches less thnn t.lrnl, for the l\rookllllven nren. Furthermore, the ~vem~ pro­cipi
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	C32 STUDIES OF SITES FOR NUCLEAR ENERGY F1ACll,ITIEA 
	The avernge nnmml infilt.rntion pins overlnnd runotT for Um 12 yearn wns 22:r.!) inchc.q, Thia \'nhm mny ,nlso be com1mte<I from the 1werni,, menn monthly temperntnrea nnd nvernge precipitnt.ion for ench of Urn cnlendnr months, from which one mny cnlcnlnte n1·crn,,-, monthly e,·npot,rnnspirnt.ion. From these 12 monthly nverni,,s, nn nvernge yenrly rnte of infilt.rntion pins ornrlnnd runotT or 22.or. inehes may ho rnlcnlnte<l; it. is o.r.:i inch less thnn Um nverng,, nrmnnl rnlne fonnd by rompnt.ing hy irnli
	AUMMARY 01' COMPtrrF.d RF.CRARO! 
	During Um 12 wntor yen.I'!! from Oet.oher 11l41 to Soptemher 1!)53, the precipit.nt.ion R\'Crnltl'.d 43.64 inclms, ovnpot.rn1rnpirnf.ion nvrrnged 21-22 inches, nnd Ure residtml (most.ly rechnri,ru lo gro111Hl wnler) nvernged nhout, 22 inches. During U1is pt'rio<l, tho residnnl vnrie,1 np­precinhly from month to mont.h nncl from yrnr to yenr. 11, wns m·er '1 inches on !l ditTrrent, months nm! wns 1,ero for n.hont. 2-!l mont.hs in nn l\\'ernge yrnr. The nnnnnl rnto of inmt.rntion (pins ovrrlnn<l rnni,tT) wns 
	Over n. 50-to 100-yen.r period, precipitnt.ion in the Upton nl'en vnr­ies from n. minimnm of perhnps less t.Jrnn ao inches per yenr ton. nmxi­mum or more t.hnn (lO inelws per yenr. The n.verngo nmmnl evnpol.rnnspirntion, o,•er n. similnr period, will rn.n~ from n mi11i11111m of 15 inehes per yenr where t.lm soil is very snndy ton. mnxlmmn of ~O inches Jll'I' yrnr, nnd perhnps more, in swnmpy nrea.q, Replenishment, t.o 11round wnte.r in t.110 Upton nren mny, ther"l'Jore, be ns low 11s 10 inches 
	perhn.ps 

	in som~ nrrn~ in dry yrnr!; nml ns mnrh RR :tr, inchm; in ofhrr nt·rnR in '"et. yenrR. l,r)('nlly, fn ~1·0111ul wntf'r mny cwr.11 ,·111·.,· from 
	rrr.lrnr1-,.rt': 

	prnct.icnlly nothing in some swnrnpy loenlil ies, when precipit 111 inn is ,. extrrnwl)· lnw, lo M mnrh ns 4r, inr.hes in snndy locnlitirs, when preripitntion is oxt.remoly high. 
	GROUND WATER IN UPPER PLEISTOCENE DEPOSITS 
	occtrnnr.Nr,r. 
	The 200 fer!. of npper Pleistocene deposits in the Upton nrrn ,·nnsist_q of snn<l nm! l?l'R'"el, some silt. nml cln,r lnyers, ntul nlso some I.ill in the two morn inn I nrens. "'nler first enters t.l1rn11gh the soil mnr. Tlw znne of nerntion, nhont a0-60 feet, in nwl'nl!" clrpth, serves both ns n siznhle 
	muler~ronnd re~(.lr\'oir nnd nlso n~ tlm ro1Hl11it for wnter 1110,·inJ! <lnwn­
	wnrcl to the 7,0IIP or sntnrnl.ion. J,oenll,· \\'ilhin Ure zone or nerntion 11\'0 hoclirs of prrrhrcl nnd srmip11rc-Jor,J ,~·nfc•r, hrlcl np hy ln,re1·s or rc,ln­tiwly impermenhle mnterinl, one cneh in tho nort.J,ern, norlhwrsfrrn, 
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	and ei,shJrn sections of the Ln.born.tory trn.ct,, and one east of the Lnb­orn.tory I.met, beyond tho peconic River. A few smnll n.reoo of this kind occur in tho extreme wost-central section of the Upton aren. The major nrelts by reln.tivoly impermeable lnyors above the zone of snturntion n.ro shown on plates 1-4. 
	underln.in 

	Tho zone of snturntion in the upper Pleistocene deposits avemges Rbout 140-lr.O £cot, in t.hickness. This 1.one Rorvl1!l both ns an immense storngo reservoir nm! itlso ns tho principnl conduit for w11ter moving from points of reohnrge to points of disclmrge. 
	TIIF. WATF.R TAHU: 
	TIIF. WATF.R TAHU: 
	MAPS or THE WATER TABLE 

	The wnler ti,ble in the Upton nren is defined by the position of the stntio wnter love! in wells ending in llhe zone of sntumtion in the.upper Pleistocene n.nd Recent deposits. Pintea 1 and 2 show the position of the w-n.ter tnhlo on August, 20-31, 1051, nllCI ,July 28-30, 19r,2, The water­level cont,rnrs nre bnsod on readings in nbout 120 welln, 50 of them inside 1'110 Lnhorntory anm, nncl nlso on the altitudes of the wnter Bllr­fnco in sh'enms, ditches, ponds, Rnd ln.kes at n.hout 311 nclditional point.q.
	1 

	NETWORK OP' OBBERVATION WELUI 
	NETWORK OP' OBBERVATION WELUI 

	A t,nlilo giving complete infonnnt.ion on the loo11tion, owner, uoo, deptO,, method of construction, size of casing, screen setting, 11ltitude of mensuring point, and height nbove J.and surface for nil wells used in this stucly is on file with the U.S. Goological Survey and State and J,nhornt,,ry n11t.h,,~ities. Tho well numbers, assigned by the New York 
	• Stnte Wnter Power and Control Commission in chronological order, hnvo no pnrticuln.r geogrn.phirol significnnoo. The letter S preceding tho number signifies Suffolk County. The oode numbers of the points used in <lelem,ining s11rfnce-wahlr stnges were nssigned by !Jhe Survey stn.ff nt Tlrnokhnven Nn.tionn.l Lnborntory. Letters C and P prec:eding tho number nm for measuring points on or near the Cannane and Poronic Hh·ers, respectively. Somo points on the larger lakes or ponds n.re identified only hy their
	Third-order nccurncy (or better) wRS maintnined in tt,e leveling used to ,Jc..termine Urn nll.it.mlr.s of tho mensuring points nt wells, of tho snrfnce-wnter ohscrvntion station~, nm\ of hendh marks; th11t is, 
	-
	-
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	t.he error ofclosure of the level circuit., in foe!, clid not. exooed the length of circuit., in miles, by 0.5. Fol' short runs I.ho 1tl1ownhlo e.rror of closure, in feel, did not. exceed the numliel' of set.ups rlivide<I l,y 0.008, All le,·ols nre referred to tho 1920 menn sen-lm·el dnt,nm or t.1,o ll.8. Const nncl Sur,·ey. Observed wnh•r lcnls 0111 ncrurnle within nl, lens!. 0.1 foot. 
	,livicle.cl 
	Goo<let.ic 

	111!:I,ATION or WATP:R TAHU:: TO PARTT,T CONFININn 
	RTIAJ.I.OW, 
	l,ATP.RA 

	In some arons (see pis. 1-4) of low perrnenhilify, lmds of silt. or clny occur in tho zone of nernlion. In t.he~o pl'ens, where shnllow wnfet· iR perched or t.he wnter t.nhle is dcl1ned by in wells screened below t.his mnterinl. The mnxin111rn depth of this re­tarding zone below l1tncl surfnco is nhout, ~O feet.; only nt. well RDJ2~ enst of the Lnbornlory wns the bolt.om of tho less permenhle rnnlerinl found to be del'per, nt. nbout. r.o feet below lnnd surfnce'. Tho wnter surfnre, mnpped in plntes 1-4 will
	scmipr.rche.cl, 
	wnler lc,·e.ls 

	In the Peconic Ri\'er vnlley enst. or the Lnhorntory, from nhout. l\fanorl'illo to Rh·crlnncl, nn intrrsubs!nJ?e. (do T..nl(tllln, JOH~, p. ~2) occ11rs nt nbout middepth in tho glncinl sntHls. In this lornlity tho wnter-tnblo mnp is bnsed on levels in wells ending nho,·o this r.lny. 
	IHONIFIOANT FEATURF,8 OF Tnr. WATV.R TAHU: 
	The shape of the water table reflects I.ho local.ion of nrens of re­
	charge, nrens of disch!trge, nnd of t.hc ground-wnter divi<les. (Seo 
	pis. 1-4; fig. 34A.) The wnter table in tho Upton nre1t SIIJ?J?CSts the 
	cross section of a bullet., flRl,tened Rt t.ho t,ip 1tnd pointinJ? enstwnrd; 
	the sout.h side ie somcwlmt irregulnr. The depressions nrul t.ronghs in 
	the cont.our pattern nre ground-wRtor clischnrJ?o nrens, 
	In the Upton oren, the mnin gronncl-wnter divides lies nbout. 3-r. 
	miles so11th of Long Jslnnd Sound nnd roughly p1tmllel to it. Enst of 
	the enstern boundnry of the J...nborutory trnct a second ground-wntcr 
	dil'ide nppenrs, which defines tho southern bo11ndnry or the nren con­
	t.ribut.ing gro11nd wnter to tho Peconir.. The north hrnnch of tho divide 
	extends beyoncl tho Upton nrca into the North Fork of SnfTolk 
	County, nnd the souU1 brnnch extends into the South Fork. There 
	nre not. enough water-level dnt1t l.o de.fine the south brnnch nccurntely. 
	North of the divide, ground wnler moves northwnrd lo Long hlnncl 
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	Peconic Bny. Details of the movement. v1try with t.110 stnge and slope of tho w1t!er table. 
	The highest pnrt of I.he wnter tnble in I.he Upton nrea is the west­cent.rnl section where it. is nbo11t, r,r, feel, nbove sea level; the lowest is Rlong the Ahoreline, where it sl.nnds 1tl, 1tbo11t, merm Rea level. A few mill\q ,rnqt, of the Upton area (fig. 34A), the water table ie about 60 feet nbovo son level (LusczynAki nnd Johnson, lOril), Tho elope of Urn wot.er tnble rnngM from more thnn 10 feet, per mile t.o less than 2 feet per mile; in the L!tl10mt.ory tmct, the slope avernges about 5 feet per mi
	DP.:PTR TO WATER TAHU: 
	DP.:PTR TO WATER TAHU: 

	The depth to tho water table in the Upton aren mngee from less thnn 0.1 foot, 1tlong tho shorelines to more tlmn 200 feet under the higher hills on !.he nort.h ehore nnd averngcs about ll0-60 feet. Nort.h of the J?rOlmcl-water divide, nnd Rlong t.lte sout.h br11nch of the di­vide, I.he 1tvernge depth t.o the waler t.nble is rLbout,80 feet; between the divides 1tnd to the south it is nbout, 40 feet.. Figure 8 gives five nort.h-sonth profiles (pis. 1, 2) showing the wnter-tnble altitudes 118 of .July 28-30, r
	the lnncl ~urfnce rises nbn1ptly nbout 150 feet. or more to R line of hills, pnrt of the Jfarbor Hill mornino. Hero tho depths to w11ter are from 75 to 1r,o feet nnd locnlly even 200 feet.. ,Just south of the Labo­rntory 1tren, t.11e w1tler tnhle is Riso relRtively deop beneath another line of e.nst-west hills known ns the Ronkonkomn moraine. Profiles show• ing the npproximRt.o altitudes of the_ )Rnd surface rLnd the WIL~r tnble ore shown in fignro 8. In I.he low land bet.ween the two morames the WR!er t.nb
	wit.hin 5-IO feet of I.lie lnnd surface. Tho Pcconic River in this vnlley nnd nows enstwnrd bet.ween the two moraines. The hend­wnters of !.Ire Cnrmnns River also lie in this intermornine belt .. South of the Ronlwnko1111t mornino, Ute lnnd slopes gent.ly toward the south, nnd I.ho cfopt.h to wnter decrenscs sonthwnrd, so t.hl\t the lnnd eurfnce rLnd tho wnter t.nbleconverge .. 
	originat.es 

	Fignre O shows tho dept.h from the lRnd surface to the wnt.er tnble in (,he J,nhornlory trnct. The depths vRry from less thRn 10 feet along st.renms in the enstern nnd nort.lrcm pnrfe of I.he LRborntory, to more 
	°' 
	°' 

	Sound. South of t.he divide, the ground wnter moves southwnrcl lo t.hnn 80 feet in n belt extending from the center of the Lnborntory Grent South Bny and Moriches Bny, either directly or by wny of trnct., nenr tho renctor, to t.lrn hospitnl in I.ho southwest. comer, Th,e ~ streoms. In gencml, tho ground wnter from tho nren be.hveen t.he t.wo nvornJ?e clept h to Urn wnter tnble is nbout 4r, feet. Land-eurfnce nlt1-branches of tho divide moves out enst.wnrd to t.ho l'econic Rivur nncl t11des for this dept.11-
	--..J 
	-

	■ 
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	0,0 --I 0 Suoii v1tlnrs n1,ponr rcMOnahle for 1.ho gl11d11I outwnsh ennd in the !!!" Upt.on nrcn. Ilot,h t.ho port16it,y nnd Um drgroo of liquid entumtion
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	Or11I II vervl !~!.!!~ z or tho glncinl annd in the Upton nrcn vnry betiwoon wicle limits under 
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	EFFECTIVE GRAIN SIZE 10), IN MILLIMETERS (LOGARITHMIC SCAI.El 
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	Flfltl'RP: UI.-Rrlnflon nr •fTrl"t:h·" Rr11ln &Ir.I' fn nw•rnRr llrR'rNi r,f llquh1 110 t11 rntlpn In Jlnr,11 ~[ uncn,n11nlhlnfrtl fnrmnllnn11 (frnm nri.t nl111rtl·nt1nn11 nrtrr Tf'nnRhl, HMO), IUnsronnJ """ rr11N'•flnt 11rohnhlr rn,1R'" or 11rn,:111rnl ,·nrln11nn11, 
	lhnl, _ 0 f n. ~nllll romposcd cntii-rly of 11:rnins of tho ctTcct.ivo Rizo. fho 11111form1fy rorffirirnf, nlso ,1<,finr1l h,v llnzrn, is tho mlio of fl.,/!!,., m· tho r~fin o_f lhnt. 11:rnin Rizo d,osrn so thnt. 00 th~ ,"""'Jlle ".J w~1J!hl. 1s '.'' I\ smnllr.r J!l'nin si1.e., t.o the etTccth·e sir.e. R I~m etTl-,.t i,·o s11.e of nme snrnplrs from the upper 1:15 feet of well ,6!,,G (tnble_6) ne:11· Urn center or I-he Lnl-,mtory nroo l\\'N"nged 0.134 ''.1111; t-he m11fm1111ty cor.flicienf. w11s 4.7. RnrnplM
	!" 
	prrcr.nt: of 

	I R 1"" ·. " • . , , • 'nn,
	i 
	i 
	i 
	l~lt C, 1 ., ~how_~ u_rnt, fm· n ~1.llHl l111\·i11g 1111 ,,m,(•th·e Ai?.(' of 0.20 111111, 
	. 


	I. 
	I. 
	lO pen rnlnJ!~ nf hqmd snt uml 11111 rnni:1•s s,•nsotin lly from 0,28 lo 0.38. 


	TAnu: 0.-Rffrrtfoc 11izr and un,'formit11 r:or.J1icir11t of ,aniplr.8 of ,mnti, ttill, and ______ day from writ lr;nt,lifl 
	nrrth, In frrt ht-low F.ffrcllvn 111lr.l', U11Uormlly Nlf'fficlrnt,lnml ~mrnrr, mlllln,"trr M wrcrut 1111,n to 10 JlrrN'llt ,l,r 
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	tions, Um percent sn!turntion has nppronched 100. 
	Vootch (Ventch and others, 1006) mndo mnny laboratory determi­nation• of !,ho porosit.y of t.110 upper Pleist.ocenc of Long Island, and t.lio n,pproxinrnle nvomgo of t,heoo, 0.3-1, is trnr.d here, Spooifto yield o.nd spccinc rcfcnl,ion wore clot.ermined from field 'lesl.8; no attempt -WIii! made to determine thllS<l mlues in t,he Jn,bomtory from enmples. The spoc,iftc yield of t,he snnd in the l.Al'borntory o.nia was deter­11 7-clny pumping test, to be 0.24. The specific yield, found II lysimeter built by d
	oubwn.sh 
	mined, from 
	by filling nnd clmining the pore spnce in 

	fC11t ·helow lnn1l Rt1rfnrA1 so th11t, t.1111 hot.tom wBB Ofeet in the zone of Ral,nmf,ion. In excnvttl,ing 1111d hnckntling, cnre w11s taken to keep the mntorinl in n,pproximnt.oly it11 originttl !<C(Jttr.neAI nnd to compact it 118 nearly ns posRihle to its originnl degroo of compBCtion. However, the value of 0.24 from the pumping test is preferred beoause a muoli larger volume of sediments wn.s involved. 
	A porosit.y of 0.33 and II speoific yield of 0.24 gives a epeci6c re­lent.ion of , or 0.00. On the nssumpt.ion th11t 0.28, the low vnluo in t.ho rnnge of li<111id satumtion in figum 16, is approximately Um ft-net.ion of t.ho voicl space filled by specific re~tion, then specific retont.ion iR computed to bo 0.28 X 0.33, or 0.002, whioh ie in good 
	0.~3-0.24

	ngrrmnent,, 
	Tho now-lino pntl"nt (fill:-10) in the vicinity of the well pumped during nn n1111ifor loot. in J>ocmnbe1· 11)50 in the Laboratory 111'811 sug• !(t".lt• t.lmt t.ho vertical pe,~nonhilit.y of the outwnsh snnd in the zone of II fourt:lt th11t of the horioontal pennenbility, or nhout, ~r,o 11:p<l per f1']tmre foot.. Results of 1111 infiltration test, dieculll!lld in Um following Rr.r.tion, imricnte t.h11t, the vorticnl permenbility may bo nR low ns 'Tri gpd per sq1111re foot, or about one-eighteenth of the 
	snt.nrnt.ion i• nhout 

	horizont"'l pNinenbility . 
	RATE or MOVEMZNT 11'1' THE LABORATORY ABU 
	RATE or MOVEMZNT 11'1' THE LABORATORY ABU 

	If tho snnd is S11turated with water, if the verticnl permen.bility ie n~o izp<l 11~r "'llllLm foot., nml if t,ho pom!lity ie ono-t.hird, then wnter will 1110,•o ,lownwnnl in I.ho r.ono of nornt.ion nt. n ratoof 140 foot II d111, 
	■ 
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	DIRECTION AND RATE or OF GROUND WATF.R UNDER NATURAL CONDITION! 
	MOVF.MF.NT 

	Plates 1 nm! 2 show water-t.nble cont.ours for August, 29-31, rnr,1, when t.l1e water tnblo was nbout n. hnlf n. foot below nvernge, nml for July 28-30, 1052, when the water table was 12 foot n.bove Rvernge. The direction of grouml-wnter flow mRy be tnken ns normnl to these contours becnuso the formnt.ion is almost, isot.ropic, The rnte of flow mn.y be npproximn.tely <let.ermine,! hy either of t,wo ind~pendent mot.hods, one of which is bn,qed on considornt.ion or f.110 q1rnntit,ies of wnter involved, nnd th
	The tmnsmissibilit.y of the upper Pleistocene nquifer is very close to200,000 gpd nt unit grndieut. The 6. feet to the mile, so t.lmt in the Lnborntory nreR ench 1-foot widl,h of the aquifer is carrying nbout, 200 gpd, or 26.7 cubic feet per dny, which ropresm1ts n. of nbout. 0.u3u foot, Jier ,fay, or nbout one-thircl the velocity derive,! from considemtion of t,ho volume of recharge. Thus, in the belt lrntw!'en f.110 Lnbomtory nnd t.he wnter­I\ lnrge proport.ion of t.lrn two-thirds of the moves into the de
	wnter-tnble grndie.nt is about 
	grouml-wl\t.er velocity 
	t.ahle dh·ide, 
	ground-wnter rcchn.rgc, perhn.ps 
	tot.nl, nppnrent.ly 

	A more detailed study of the direction Rnd rn.te of mo,•ement of the grouml wnter in t.110 upper l'leistoceno mny be bnsed on t.he mn.p shown in figure 29. Tho solid flow lines in this figure llre ·hnsed on the wnter-tnble mn.p !or August 29-al, 1051, Rml I.he dnshecl now lines on the mRp for July 28-30, 1052. In general, these lines follow much the snrne pnttern, but, the slight chnnges in tl10 contours of lines C-D nml C'-D' tion of t.110 willer. 
	produced R mn.rked dilTerence in the ultimn.te destina­

	Tho llverngo llnmml reclrnrge t.o the wnter tRblo is nhout 22 inches. A strip of lnnd 1 foot wido extending from the wllt.er-t.llblo divido for R distance of 1 milo in tho direct.ion of ground-willer flow would con­tribute nnmmlly n volumo of Rhout !J,700 cubic feet. Tho wnter would now from tho lower end of tho st.rip t.hrough the sntumted pn.rt of t-ho nquifer, nbout 150 feet, thick, which hns R porosit.y of Rhout 0.33. Tho rnte of movement is the snmo ns if 9,700 cubic feet, of Willer n ye1Lr flowed thro
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	Ffow llnr11 lndlc•t• an!,• ,...,ry 11n1RII prrr,.nt•itP or w11tPr from Rrol'lkh11vl!'n N11llonnl Lnbor•tnry nr,.11 rnn mnv• Into Mn11llr nrl'A, Nnrly 11II wntrr In thll, Rt~R from lnral 11rf'r\plt11tlon 
	Ffow llnr11 lndlc•t• an!,• ,...,ry 11n1RII prrr,.nt•itP or w11tPr from Rrol'lkh11vl!'n N11llonnl Lnbor•tnry nr,.11 rnn mnv• Into Mn11llr nrl'A, Nnrly 11II wntrr In thll, Rt~R from lnral 11rf'r\plt11tlon 
	EXPLANATION 
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