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1.0 INTRODUCTION 

The North Franklin Street Site is located in the Village of Watkins Glen, Schuyler 

County, New York (Figure 1-1). The disposal of perchloroethylene , a common dry cleaning 

solvent, in a storm sewer and on the ground surface adjacent to a former dry cleaning operation 

has contaminated soils and groundwater at the site . The Remedial Investigation/Feasibility Study 

(Rl/FS) , completed by URS in November 1992, identified the presence of site contaminants at 

concentrations requiring remediation and presented alternatives for remedial action. A Record 

of Decision (ROD) which documents the selected remedial measure was issued by the New York 

State Department of Environmental Conservation (NYSDEC) in January 1994. 

During the Rl/FS , four separate areas within the project study area were identified for 

discussion purposes. These areas , which were defined as the dry cleaner area (DC), the Seneca 

Market-northeast area (SM) , the SCIDA property (SCIDA) , and site background areas (BG), are 

shown on Figure 1-2. 

Soils and groundwater at the DC area are contaminated with relatively the highest levels 

of chlorinated hydrocarbons . A separate chlorinated hydrocarbon groundwater plume, 

attributable to contaminant transport through the storm sewer system, is also present in the 

northern portion of the SM area. Contamination at the SCIDA property , which is primarily 

attributable to past fuel spills at the site, has been referred to NYSDEC's Division of Spill 

Response . 

This pre-design field investigation was conducted in support of the groundwater treatment 

system specified in the ROD . The purpose of the investigation is to acquire groundwater quality 

data on a site-wide basis to characterize current site conditions , and to acquire aquifer flow data 

required to design the groundwater treatment system. The field investigation consisted of 

environmental sampling of site groundwater and an aquifer pumping test . This report documents 

the results of these investigations . 

j :35388/WP/pre-invt.NF 
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14. GEO CLIFFORD CAR DEALER 
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16. WASTE OIL UST (250 GALLON, REMOVED) 
17. DIESEL OIL UST (1,000 GALLON, REMOVED) 
18. FORMER ASPHALT COMPANY, ABANDONED 
19. BOA TING DOCK 
20 . 4 " STORMWATER OUTFALL 
21. STORMWATER OUTFALLS (2 LAR GE, I SMALL) 
22. ATTORNEYS AT LAW AND 
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2 3. MEMORIAL HOUSE 
24. RESTAURANT 
25. ANTIQUE SHOP 
26 . MEMORIAL STONE GARA GE 
27. GUTHRIE MEDICAL CLINIC 
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SCIDA - SCHUYLER COUNTY INDUSTRIAL 

DEVELOPMENT A SSOCIATION 

SITE LIMITS (N YSDE C * 8 -49 -0 021 
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2.0 SCOPE OF PREDESIGN FIELD INVESTIGATION 

2.1 Environmental Sampling 

Environmental sampling in support of this investigation consisted of a round of site-wide 

groundwater monitoring well sampling and daily groundwater sampling during the aquifer 

pumping test. All environmental samples were collected in laboratory-provided sample containers 

and shipped, under chain of custody control , to Inchcape Testing Services in Colchester , 

Vermont . All laboratory analyses were performed following the latest NYSDEC Analytical 

Services Protocol (ASP). The data generated during this investigation were reviewed by URS 

before acceptance . Sample results and the results of the URS data review are presented in 

Section 3 of this report and in Appendix A. 

2.1.1 Site-wide Groundwater Sampling 

Site-wide groundwater samples were collected in November 1994 at nineteen (19) of the 

site monitoring wells and analyzed for Target Compound List (TCL) volatile organic compounds 

(VOCs). Five (5) of those samples were also analyzed for Target Analyte List (TAL) metals . 

Table 2-1 summarizes all environmental sampling and analyses which were conducted during the 

predesign investigation. The results from the site-wide groundwater samples are discussed in 

Section 3. 1. 

Prior to monitoring well sampling, a minimum of 3 well volumes of water were 

recovered (purged) from each well to ensure the removal of water held in cas ing storage . This 

water was purged using a peristaltic pump with dedicated polyethelene tubing , drummed, and 

placed in the site drum storage area. The site-wide groundwater samples were collected using 

dedicated polyethylene disposable hailers . 

2.1.2 Pumping Test Sampling 

Daily groundwater samples were collected at the influent and effluent from the 

groundwater treatment system (i.e. a shallow tray air-stripper and cartridge filter) used fo r the 

j:35388/WP/pre-invt.NF 
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TABLE 2-1 

ENVffiONMENTAL SAMPLES AND ANALYSIS 

Sample ID 

MW-5S, MW-8S, MW-lOS, MW-llS, MW-20S 

MW-lS, MW-2S, MW-3S, MW-4S, MW-7S, 

MW-12S, MW-13S, MW-16S, MW-18S, MW-19S, 

MW-5D, MW-8D, MW-lOD, MW-1 ID 

MW-20S-01 IN 

MW-20S-01 EF 

MW-20S-02 IN 

MW-20S-02 EF 

MW-20S-03 IN 

MW-20S-03 EF 

VOC - Volatile Organic Compounds 
TSS - Total Suspended Solids 

Analysis 

voe Metals Iron TSS 

x x 

x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

Comments 

Site-wide Groundwater Samples 

Site-wide Groundwater Samples 

Pumping Test Day 1 Influent 

Pumoing Test Dav l Effluent 

Pumping Test Dav 2 Influent 

Pumping Test Dav 2 Effluent 

Pumping Test Dav 3 Influent 

Pumping Test Day 3 Effluent 

J :\35388\QPROISAM PANA L. WB llJn Ul / I l/95 
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pumping test. The samples were obtained at sampling ports which were purged of standing water 

prior to the collection of each sample. The samples were analyzed for VOCs , Total Suspended 

Solids (TSS), and metals (or iron only) as indicated on Table 2-1. The results of the pumping 

test samples are discussed in Section 3 .2. 

2.2 Aquifer Testing 

The aquifer testing program included a step-drawdown test conducted on January 3, 1995 

and a 72-hour pumping test conducted between January 4 and January 7, 1995. Groundwater 

extracted during the aquifer test was treated on site using a portable air stripper and metals filter 

cartridges . The water was then discharged, with NYSDEC approval , into the village storm sewer 

system. 

In order to monitor groundwater elevations close to the pumping well, 4 observation wells 

(OW-1, OW-2, OW-3 and OW-4) were installed in December 1994. These wells were 

constructed with 10-foot lengths of 2-inch PVC screen which were set to a depth of 18 feet. The 

observation wells were completed with 2-inch PVC riser and flush-mount protective casings . 

Boring logs and well construction details are included in Appendices B and C, respectively . The 

observation wells were surged and purged using hand bailers prior to the start of the 72-hour 

pumping test. Approximately 8 to 10 gallons of water was removed from each observation well 

and staged at the site drum containment area in a steel 55-gallon drum. 

2.2.1 Site Geology 

The site geology is discussed in detail in the Final RI Report (URS , August 1993) and 

described briefly herein. Five soil units which were identified during the RI are shown on Figure 

2-1 . These units comprise, from top to bottom, fill, upper clayey silt/silty sand , silty sand and 

gravel, silty sand/sandy silt and lower clayey silt . The shallow sand and gravel aquifer is 

overlain in places, by one to two feet of clayey or silty sand (which correlates with the upper 

clayey silt unit to the south). The silty sand is absent , however, at OW-2 (where it was 

apparently replaced with fill) and at MW-9S (where the unit apparently pinches out) . The 

shallow sand and gravel aquifer which contains variable quantities of silt , appears to become 

j :35388/WP/pre- invt. NF 
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more coarse from West to east across the pumping test observation well area (see boring logs fo r 

MW-7S , MW-20S and MW-9S included in Appendix B). The base of the silty sand and gravel 

unit was found at depths ranging from 18 to 23 feet across the study area. 

2.2.2 Ste1>-Drawdown Test 

A step-drawdown test was conducted in order to determine an appropriate pumping rate 

for the 72-hour constant rate test. The test entailed pumping well MW-20S at incremental rates 

and monitoring the drawdown in that well associated with each pumping rate. The step­

drawdown test results are discussed in Section 4.1 . 

2.2.3 Aquifer Pumping Test 

Following the step-drawdown test , a 72-hour constant rate pumping test was initiated at 

MW-20S . Groundwater levels were monitored in each of the 4 newly installed observation wells 

(OW-1 through OW-4), the pumping well (MW-20S) , and existing site monitoring wells (MW-9S 

and MW-2S) using pressure transducers connected to a Northeast Instruments 8-channel data 

logger supplied at the test site by NYSDEC . Additional water level measurements were collected 

periodically (at approximately 1-hour intervals) during the test using an electronic water level 

indicator. The results of the aquifer pumping test are discussed in Section 4.2 . 

j:35388/WP/prc-invt.NF 
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3.0 GROUNDWATER SAMPLING RESULTS 

3.1 Site-wide Sampling Results 

Site-wide groundwater sample results are summarized in Table 3-1 . Raw data from the 

groundwater analysis and groundwater elevation measurements are included in Appendix A. 

Figure 3-1 shows the locations of the site monitoring wells. Elevated concentrations of 

tetrachloroethane and its breakdown products were observed at wells MW-3S (4,463 ppb total 

chlorinated hydrocarbons), MW-SS (4,610 ppb total chlorinated hydrocarbons) , and MW-SD (2, 

912 ppb total chlorinated hydrocarbons) in close proximity to the former dry cleaner. Lower 

chlorinated hydrocarbon concentrations also persist in the Seneca Market Area north of the dry 

cleaner along the trend of the storm sewer in which solvents had been disposed . 

Tetrachloroethane contamination, which is not attributable to the site, was observed at background 

well location MW-19S . 

Fuel related compounds benzene, toluene, ethylbenzene and xylene (BTEX compounds) 

were detected at MW-8S (979 ppb total) and MW-18S (2S8 ppb total) on the SCIDA property. 

Benzene was also detected at MW-7S at a concentration of 2 ppb. 

A limited number of wells (S) were analyzed for metals. The highest concentrations for 

several metals , including antimony, chromium, iron and nickel were observed in close proximity 

to the railroad at wells MW-lOS and MW-11S . Notably elevated concentrations of manganese 

and potassium were observed at wells MW-8S and MW-SS . 

3.2 Pumping Test Sampling Results 

Groundwater samples were collected from the pumping test well (MW-20S) on a daily 

basis during the 72-hour aquifer test in order to determine the quality of influent and effluent 

water at the groundwater treatment system and ensure compliance with the discharge 

requirements. Table 3-2 summarizes the results of pumping test groundwater sampling. 
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TABLE 3-1 

VOLATILES AND METALS DETECTED IN GROUNDWATER WELLS 

SAMPLE-ID 

SAMPLE LOCATION 

DA TE COLLECTED 

PARAMETER 

Chloromcthane 

Vinyl Chloride 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,2-Dichloroethene (Total) 

2-Butanone 

Trichloroethene 

Benzene 

Bromoform 

4-Melhyl-2-Pentanone 

2-Hexanone 

Tetrachloroelhene 

l , 1,2 ,2-Tetrachloroelhane 

1, 1, I -Trichloroethane 

Toluene 

Chlorobenzene 

Ethvlbenzene 

Stvrene 

Total Xvlenes 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Magnesium 

Manganese 

Selenium 

Sodium 

All results reponed in µg/L (ppb). 
Note - only metals with SCG 

exceedances are included. 
MCP - Metals, Cyanide, Phenol 
NA - Not analyzed 

MW-16S I MW-19S 

1/93 ~1 00 I 00 I r 4t93 I 11/94 1193 I 4t93 I 11/94 

TYPE 

voe I 5 

voe I 2 
voe I 5 R R 

voe 1 50 R R R 

voe 1 50 

voe I 5 

voe 1 50 

voe I 5 
voe 1 0.1 R R 

voe 1 50 

voe 1 50 

voe 1 50 

voe 
voe 

5 

5 
l@i!M/@@I R 

voe 5 
voe 5 
voe 5 
voe 5 
voe 5 
voe 5 
MCP I 1000 108 NA NA 60 
MCP I 10 I I 4 .8 B NA 

MCP I 50 l?JM:f@I ::d~f:JJ NA 7 .2 

MCP I 300 n::is:w.:: NA NA JfaUifJ 
MCP I 15 I 8.4 7 .9 NA 2 .3 

MCP I 35000 I 19000 NA NA 16100 

MCP I 300 l] '.[~}d NA NA 82 .5 

MCP I 10 I I NA NA 

MCP I 20000 Hi®®.6. H NA NA :rnnoo t 
tff@f@tfl -Shading indicates SCG exceedance 
BG - Background Wells 
DC - Dry Cleaner Area 
SM - Seneca Market - NE Area 
SCIDA - SCIDA Property 

Page l of 4 

2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- - - -
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- - - -
SAMPLE-ID 

SAMPLE LOCATION 

DATE COLLECTED 

PARAMETER 

Chloromethane 

Vinyl Chloride 

Methy lene Chloride 

Acetone 

Carbon Disulfide 

1,2-Dichloroethene (Total) 

2-Butanone 

Trichloroethene 

Benzene 

Bromoform 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

l , 1,2 ,2-Tetrachloroethane 

l , 1, 1-Trichloroethane 

Toluene 

Chlorobenzene 

Ethyl benzene 

Styrene 

Total Xylenes 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Magnesium 

Manganese 

Selenium 

Sod ium 

All results reported in µg /L (ppb). 

Note - only metals with SCG 

exceedances are included . 

MCP - Metals , Cyanide, Phenol 

R - Data rejected 

NA - Not analyzed 

- - - - - - - - - - - - - -
TABLE 3-1 

VOLATILES AND METALS DETECTED IN GROUNDWATER WELLS 

MW-3S I MW-4S I MW-5S I MW-5D I MW-7S 

SCG DC DC DC DC DC 

1/93 4/93 11 /94 1/93 4/93 11 /94 1/93 4/93 11 /94 1/93 4/93 11 /94 1/93 4/93 11 /94 

TYPE 

voe 5 
voe 2 m::=Msrr l?\19.IFJ ndoo: m:i:ctrm;:ifilt 
voe 5 R R R R R R 

voe 50 R R R R R ?F&:t:t R 

voe 50 

voe 5 mrninnnrr8.fr::rnrm;rooo:r1:r:ai :r tr: ~t. : : m11un::r1raiii:rmrntir:rn n1~r1 n:s: =t F?:3.:it?= 3 

voe I 50 

R 
unoo. rJ r;J.!iit I : =tm= :rn: f din : 1::::: na : It= i®. ? lrn:1n::::: j R lnr:z ? voe I 5 lfa~ t lt#®.?Hlt:::J:Sti t :b? Nfrt 

voe I 0.7 I I R 
voe I 50 

voe I 50 

voe I 50 

voe 5 I :JJm. )J :?flM Fl \200 nt :100.Fn:=::affi.t:::mtMoo:u:nnl®. 1 ::nw&:n 1n ~t.00:1: 1na~n mw1.00n 
voe 
voe 
voe 
voe 
voe 
voe 
voe 

5 
5 
5 
5 
5 
5 
5 

MCP I 1000 I 228 

MCP I 10 

MCP I 50 

MCP I 300 I @136 ) 
MCP I 15 I 3.9 

MCP I 35000 I 14400 

MCP I 300 I ~t$f). @: 
MCP I 10 

MCP I 20000 lfi6oo00i 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 201 NA 

NA NA 

NA NA 

NA :F@fiF NA 

NA NA 

NA 18400 NA 

NA t:~mr NA 

NA NA 

NA :118.600 NA 

f]:![![)][]!-Shading indicates SCG exceedance 

BG - Background Wells 

DC - Dry Cleaner Area 

SM - Seneca Market - NE Area 

SCIDA - SCIDA Property 

Page 2 of 4 

NA 242 I NA 480 nnwm:? NA NA 

NA NA NA NA 

NA NA n: =s.z;~nr NA NA 

NA I@iOO Fl NA \ MJOO.: : =:t:tM~i.O'' NA NA 

NA 3.9 I NA NA NA 

NA 19200 I NA 19000 113:8.100? NA NA 

NA F~tn NA t~~ tlt~~;j NA NA 

NA NA NA NA 

NA t-0800.0.H NA hi3.-000 bi.MOO# NA NA 

20 

·:·:·:::;;;;;: 

2 

147 I NA NA 

NA 

6.6 I 6.1 NA 

%28@ [ 1 NA NA 

R I 1.5 NA 

12100 I NA NA 

:Jt-t6Q:@I NA NA 

NA NA 

.. 1~'f8}(ijifl NA NA 

-
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- - - - - - - - - - - - - - - - - - -
TABLE 3-1 

VOLATILES AND METALS DETECTED IN GROUNDWATER WELLS 

SAMPLE-ID MW-IS · I MW-2S I MW-I IS I MW-I ID I MW-12S I MW-20S 

SAMPLE LOCATION SCG SM SM SM SM SM SM 

DATE COLLECTED 1/93 4/93 11 /94 1/93 4/93 11/94 1/93 4/93 11/94 1/93 4/93 11/94 1/93 4/93 11 /94 1/93 4/93 11 /94 

PARAMETER TYPE 

CWoromethane voe I 5 NA 

Vinyl Chloride voe 1 2 2 NA 

Methylene CWoride voe I 5 I R I I I R R I NR I I R R R R NA ' 

Acetone voe I 50 I R I I I 26 R I NR I I R R R 13 R NA I R 
Carbon Disulfide voe I 50 NA 

1,2-Dichloroethene (Total) voe I 5 k t iU=?JUHMfHl H#ii?U l :t::titfa( 1:tnumm:n NR 1t: jsr:::::::i NA F@@?H 3 
2-Butanone voe I 50 NA 

Trichloroethene voe 5 ;t zt??: : $.)?::ttf~))t (fllb? NR '' J$.)} 1 NA 2 
Benzene VOC 0 .7 NR 

Bromoform I voe I 50 
4-Methyl-2-Pentanone I VOC I 50 9 
2-Hexanone 

Tetrachloroethene 

1, 1,2,2-Tetrachloroethane 

I , I , I-Trichloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Sryrene 

Total Xylenes 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Magnesium 

Manganese 

Selenium 

Sodium 

voe I 50 
Voe I 5 r ,.,.,.,,. ,1. ·;;;·:·:·:·:· 

::::::::::~ .. :Y:::::::::: 

voe 5 
voe 5 
voe 5 
voe 5 
voe 5 
voe I 5 
voe 1 5 

MCP I 1000 I 126 

MCP I 10 

MCP I 50 
MCP I 300 I 191 

MCP I 15 

MCP I 35000 I 18500 

MCP I 300 I :§faff 
MCP I 10 

MCP I 20000 I i?it.006.i 

n~n=:i 15 

))~ )fl 

NA NA 85 NA 

NA NA NA 

NA NA NA 

NA NA :::~~t ( NA 

NA NA NA 

NA NA 15600 NA 

NA NA mmer NA 

NA NA NA 

NA NA 15900 NA 

All results reponed in µg /L (ppb). 

Note - only metals with SCG 
(jfal::tff -Shading indicates SCG exceedance 

BG - Background Wells 
exceedances are included . 

MCP - Metals, Cyanide, Phenol 

R - Data rejected 

NA - Not analyzed 

NR - Not reponed (See Section 3.3) 

DC - Dry Cleaner Area 

SM - Seneca Market - NE Area 

SCIDA - SClDA Propeny 

l:\ j:Hfli l NR I I ~iij@\1 

NA 93 NA I 153 k4#.Afi:f 
NA 1n:: ~~;1rr 5.4 
NA 20.4 rtmr:J\i~rn 
NA t::tm:tn NA b~JI 1460 

NA 2 .3 I 4 .6 R 

NA 19100 NA 20100 nmoor 
NA 56.5 NA I 205 f{il$) 
NA NA I 5.2 

NA lrnfioo!E NA @'jidifJi.Mi'OO 
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R R NA R 

NA 

NA 

NA 

ln: mkn:j I I I I NA ~ := ~~«> IA> H> <I 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 63 I NA NA NA NA 126 

4 .1 NA 4 NA NA 3.7 

NA HMtHH lrn~;KJl NA NA I H8 
NA NA 1) ]9.1.!) ( I NA NA NA NA ?$$0·: 
7 .3 NA R I 1.6 NA NA 1.9 

NA NA 17200 I NA NA NA NA 28300 

NA NA 136 I NA NA NA NA ( 523 
NA NA NA NA NA NA 5.7 

NA NA WMOO.ifl NA NA NA NA 4lhoo . 
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- - -
SAMPLE-ID 

SAMPLE LoeA TION 

DA TE COLLECTED 

PARAMETER 

Chloromethane 
Vinyl Chloride 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,2-Dichloroelhene (Total) 
2-Butanone 
Trichloroelhene 
Benzene 
Bromoform 
4-Melhyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroelhane 
I , J, 1-Trichloroelhane 
Toluene 
Chlorobenzene 
Elhylbenzene 
Styrene 
Total Xylenes 
Barium 
Cadmium 
Chromium 
Iron 
Lead 
Magnesium 
Manganese 
Selenium 
Sodium 

All results reported in µg/L (ppb) . 
Note - only metals with SCG 

exceedances are included. 
MCP - Metals, Cyanide, Phenol 
R - Data rejected 
NA - Not analyzed 
NR - Not reported (See Section 3.3) 

- - - - - - - - - - - - - - - -
TABLE 3-1 

VOLATILES AND METALS DETECTED IN GROUNDWATER WELLS 

MW-SS I MW-80 I MW- lOS I MW-100 I MW-13S I MW- 18S 

SCG SCIDA SCIDA SCIDA SCIDA SCIDA SCIDA 

1/93 4/93 11 /94 1/93 4/93 11 /94 1/93 4/93 11 /94 1/93 4/93 11 /94 1/93 4/93 11 /94 1/93 4/93 11 /94 

TYPE 

voe I 5 
voe 1 2 
voe I 5 R 
voe I 50 R 
voe I 50 
voe I 5 

voe 1 50 H:n:~ f''' 
voe 5 
voe I 0.7 I HA?H: d R l 't ~1Ht l 
voe I 50 

voe I 50 
voe 50 

voe I 5 
voe 5 
voe 
voe 

5 
5 

voe I 5 
voe 5 r. :t: aK?\ 
voe I 5 

2 

2 5 

({ j.t; : p 

voe 5 1 :J:: ~~q, :::::::1rnr~ :tt? !tirn 
MCP 1000 [ ( lSlik ::il NA I 421 
MCP 10 I I NA I 0.64 
MCP 50 I I NA ltt :<too./' 

R 

253 

MCP 300 1tn~ t1 NA 1?1ntxrm: li'mm: 
MCP 15 NA 9.5 H b~'2 '/ 
MCP I 35000 I\ \HOO.It\ NA 31300 I 26700 
MCP I 300 RT.@~KH NA ~a :~:r 
MCP 10 lt?Ui4/?: NA 
MCP I 20000 kt~ NA :~HJ~I 

R 
0.4 

R 

2 
2 

0 .7 

0 .8 
3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

j@Jllrn!rni!fa -Shading indicates SCG exceedance 
BG - Background Wells 
DC - Dry Cleaner Area 
SM - Seneca Market - NE Area 
SCIDA - SCIDA Property 

R 
20 

NA 75 
NA 
NA 12.7 
NA :nmn; 
NA 1.7 
NA 17700 
NA 61.8 
NA 
NA a~~n 
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R 

R 

10 

R 

3 

R 
4 

0.8 

0.6 
2 

NA 
4.3 
203 
NA 
15.1 
NA 
NA 
NA 
NA 

2 

R NR 
20 14 NR 

5 NR 

2 NR 
NR 

5 3 NR 

131 I 801 NA NA 
3.7 NA 

ltH\ltrot NA 

rF MoootrF:t.nm:t:, NA NA 
2.9 2.9 NA 

19500 1:t$.®.lf?l NA NA 
160 p :==mm:t' NA NA 
5.8 NA NA 

lfi~iiOO:Ill~l NA NA 

R R 

R R 

R t?9 ::/I : J.t &J ??8 :::: 

4 l?/ m: 

:::rn:m:t:n :a.i.P. : tt~4o.r 
113 NA NA 11 6 I NA I NA 

NA NA NA I NA 
NA NA NA I NA 

t:~1$i:fa NA NA H~ifo? I NA I NA 
1.6 NA NA 1.8 I NA I NA 

18200 NA NA 15400 I NA I NA 

t lt®.fl NA NA @ji$.~bJ NA I NA 
NA NA NA I NA 

]~~J NA NA fiij'jii)[ I NA I NA 
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- - - - - - - - - - - - - - - - - -
Table 3-2 

Pumping Test Analytical Results 

Parameters Units Discharge Date: 1/4/95 Date: 1/5/95 Date: 1/6/95 

Limitations Influent Effluent Influent Effluent Influent Effluent 

Flow GPM Monitor 10 10 15 15 12 12 

Vinyl Chloride µg/L 10 ND ND 2 ND I ND 

1,2-( cis)-Dichloroethylene µg/L IO 32 ND 3 1 ND 29 ND 

1, 2-( trans )-Dichloroethylene µg/L 10 ND ND 1 ND 1 ND 

Trichloroethylene µg/L 10 ND ND 12 ND 11 ND 

Tetrachloroethylene µg/L 10 200 ND 190 ND 170 ND 

Toluene µg/L 10 ND ND ND ND ND ND 

Benzene µg/L 10 ND ND ND ND ND ND 

Ethylbenzene µg/L 10 ND ND ND ND ND ND 

Xvlene Total ug/L 10 ND ND ND ND ND ND 

Cadmium, Total µg/L 60 ND ND NA NA NA NA 
Chromium, Total µg/L 500 ND ND NA NA NA NA 
Iron, Total µg/L 4000 53 141 86.2 108 68.9 85 .5 

Lead Total ug/L 20 8.3 10.9 NA NA NA NA 
TSS mg/L -- 1.4 1.2 8. l 3.4 1.2 1.3 

Note : (1) - All samples were analyzed for TCL VOCs. Only detected compounds and BTEX compounds are included in summary table. 

(2) - Discharge limitations were set by the NYSDEC Division of Water specifically for this site during the pump test (memorandum dated 11 /30/94) . 

ND - Analyte not detected. The instrument detection limits for all parameters are less than the discharge limitations. 

Influent - Pretreatment Groundwater. 

Effluent - Treated Groundwater Discharged To Storm Sewers. 

J 135388\QPROIPUMPl WBl/cm 
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The influent samples collected at MW-20S contained chlorinated hydrocarbon 

contaminants at concentrations which were similar to concentrations observed during the RI. 

Detected compounds in the influent groundwater include vinyl chloride (maximum of2 ppb) , 1,2-

dichloroethylene (maximum of 32 ppb-total), trichloroethylene (maximum of 12 ppb) , and 

tetrachloroethylene (maximum of 200 ppb) . VOC compounds were undetected in the effluent 

samples indicating that the airstripper was effectively treating the groundwater prior to its 

discharge . 

All T AL metals were analyzed for in the pumping well sample from the first day of the 

pumping test. Subsequent samples were analyzed for iron only . In all cases the effluent metals 

concentrations were well below their corresponding discharge criteria. 

3.3 Comparison of Results to Previous Investigations 

Table 3-1 includes two rounds of RI sampling results from 1993 in addition to the 

November 1994 site-wide groundwater sampling results . During the RI, anomalous second round 

(April 1993) results were observed at MW-lOD and MW-llS and it appeared that the results for 

these two samples may have been inverted. Because no conclusive evidence existed for such an 

error at either the analytical laboratory or in URS' field and chain-of-custody records, the results 

were presented in the RI as reported by the laboratory . Based on the acquisition of additional 

reliable groundwater quality data gathered during this Predesign Investigation, the results of the 

April 1993 samples at MW-lOD and MW-llS are no longer reported . 

The two background (BG) wells which were sampled show persisting tetrachloroethane 

contamination at MW-19S . As noted in the RI report, this condition is not believed to be 

associated with the North Franklin Street site. 

Chlorinated hydrocarbon concentrations in groundwater at the drycleaner area (DC) were 

generally similar to the RI results . Notable increases in vinyl chloride and 1,2-dichloroethene 

concentrations were observed at MW-3S. Vinyl chloride concentration also increased at MW-SS 

while tetrachloroethane and trichloroethene were lower then the previous monitoring results. 

j:35388/WP/pre-invt.NF 
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These data suggest continuing degradation of the tetrachloroethane disposed in the drycleaner 

area. Metals results from MW-SS were consistent with the RI results . 

Sampling results from wells in the Seneca Market-northeast area (SM) suggest a slight 

decrease since the RI in chlorinated hydrocarbon concentrations, particularly at MW-20S . As 

previously noted, the chlorinated hydrocarbons at MW-20S increased to levels similar to the RI 

sample during the course of the pumping test. Metals concentrations at MW-llS were 

significantly higher than during the RI ; however, much of this increase is attributable to the high 

turbidity of the 1994 sample ( > 500 NTU). This increased turbidity may be the result of 

colloidal materials observed in the well or silt penetration into the well . 

Sampling results from the SCIDA property wells indicate continuing BTEX 

contamination at wells MW-8S and MW-18S with concentrations similar to the RI 

samples . Groundwater at the SCIDA property appears relatively free of chlorinated 

hydrocarbon contamination, except for low levels of tetrachloroethane observed at MW­

lOS . 

3.4 Data Validation 

Twenty (20) groundwater samples , and two volatile trip blanks were analyzed by 

Inchcape Testing Services as a part of the site-wide monitoring event. The groundwater 

samples were analyzed for volatile organic compounds and an additional analysis fo r 

metals was completed on five of the groundwater samples . Groundwater samples fo r the 

pumping test included 8 samples analyzed for VOCs and TSS , 2 samples analyzed fo r 

metals , and 6 samples analyzed for iron . The deliverable data packages for all sampling 

consisted of analytical results and quality control data . 

The data was validated against the appropriate methods and the deliverables were 

reviewed for completeness in accordance with the Project Management Work Plan . As 

a result of the limited data audit , the data therein is usable as reported . 

j:35388/WP/pre-invt.NF 
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4. 0 AQUIFER TESTING RESULTS 

4.1 Step-Drawdown Test Results 

The step-drawdown test was conducted with incremental pumping rates of 3 

gallons-per-minute (gpm) , 6 gpm , 10 gpm and 15 gpm . The drawdown measured in we ll 

MW-20S at the end of each step is reported in Table 4-1. During the fourth step (i.e . 

at 15 gpm) the well began producing highly turbid water and pumped to dryness (water 

level below the well pump intake) approximately 14 minutes into the step . The 

maximum available drawdown in the well was approximately 13 feet based on a water 

table elevation of 444 .2 fee t and the pumping well bottom elevation of 431 feet. The 

pump flow rate was reduced to 13 gpm , but the well pumped to dryness again . The 

pumping rate was then reduced to 10 gpm and the well was pumped for an additional 50 

minutes. Based on the resu lts of the step-drawdown test an initial pump rate of 10 gpm 

was selected for the 72-hour aquifer pumping test. 

The step-drawdown test results suggest a poor well efficiency at MW-20S . The 

apparent well inefficiency cou ld be attributable to numerous factors . The pumping well 

screen is surrounded by a relatively thin gravel filter pack (on the order of one inch). 

An even thicker filter pack would result in lower flow velocities at the filter pack/ aquifer 

interface and reduce the entrainment of fine grained sediments into the filter pack and 

well. The well inefficiency may also be attributable to dewatering of the screen as the 

well is pumping. This practice is generally discouraged and could result in unpredictable 

and seemingly anomalous well behavior. 

4.2 72-Hour Aquifer Pumping Test Results 

The 72-hour aquifer pumping test was initiated at a rate of 10 gpm on January 4 , 

1995 . As pumping progressed for several hours, the drawdown in MW-20S (the 

pumping well) was observed to stabilize at approximately 1. 7 feet. This drawdown was 

significantly less than observed during the step-drawdown test. URS and NYSDEC 

concluded that the pumping well had been further developed during the step-drawdown 

j :35388/WP/prc-invt. NF 
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------ - --- - - - - - - - - - -
TABLE 4-1 

SUMMARY OF STEP-DRAWDOWN TEST RESULTS 

Step# Pumping Rate Step Duration Final Drawdown Comments 

(GPMl (MIN) (Ff) 

I 3 34 0 .7 Drawdown stabilized after -6 min . 

2 6 30 1.63 Drawdown stabilized after -3 min . 

3 10 68 3.63 Drawdown stabilized after -20 min. 

4 15 14 -13 Well pumped dry approximately 14 min . into step 

4A 10 50 5.37 Reduced rate lo 13 GPM bul well went dry again 
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test and was capable of sustaining a yield greater than 10 gpm. Therefore , 

approximately 8.5 hours into the test , the pumping rate was increased to 15 gpm . The 

15 gpm rate was maintained for approximately 26 hours at which time the well pumped 

to near-dryness and the pumping rate was reduced to 12 gpm for the remainder of the 

test. 

Air quality was monitored during the pumping test for organic vapors and vinyl 

chloride using a photo ionization detector and Draeger tubes , respectively . Air 

monitoring took place both inside and outside of the trailer which housed the air stripper. 

Organic vapors and vinyl chloride were not detected during the course of the pumping 

test. 

4.2 .1 Test Data Processing 

Drawdown data were collected during the pump test by measuring water levels 

electronically using NYS DEC's data logger with pressure transducers and manually using 

a water level indicator. The data logger, however , lost power during the recovery stage 

of the test resulting in a loss of data from the latter portion of the pumping test. 

Pressure transducer water level readings were recovered from only the first 500 minutes 

(8 .3 hours) of the aquifer pumping test. Two additional pressure transducer readings 

were recorded in the field notebook from approximately 16 hours and 20 hours into the 

test. Figure 4-1 shows the array of wells which were monitored during the aquifer test. 

The pumping rate was monitored at approximately one hour intervals by timing the 

totalizing flow meter on the pump discharge line . 

The drawdown data were analyzed using the PC ISOAQX program to estimate 

aquifer parameters. This is a multi-model analysis package, with graphics capabilities, 

that services numerous groundwater flow applications . The program utilizes mathematical 

minimization (in the least-square error sense) to fit time/drawdown data to user-specified 

hydrologic models and thus derive the aquifer parameters of hydraulic conductivity and 

specific yield or storativity . The ISOAQX program mathematically fits test data to 

appropriate type curves , displaying the curve-matching results to the user to ensure 

j :35388/WP/pre· invt.NF 
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acceptability . The aquifer testing data and time-drawdown plots (and matching type­

curves) are included in Appendix D . 

The time-drawdown data points plotted for each monitoring well show some 

scattering around a discernable drawdown trend . The data taken manually using the 

water level indicator (tabulated in Appendix D-1 ) were even more scattered with no 

discernable trend and , therefore , are not reported on the time-drawdown plots . The data 

scatter may be attributable to minor fluctuations in the pumping rate (below the 

sensitivity of the flow meter), barometric pressure changes , and , to a greater extent , 

measurement error in the manual water level indicator readings. 

The pressure transducer data from the first portion ( - 8 hours) of the test were 

considered most reliable and were therefore used in the calculation of aquifer 

parameters . The aquifer paramters thus obtained were then used with the ISOAQX 

program and compare them with the two sets of pressure transducer readings recorded 

at 16 and 20 hours. This procedure served as a verification of the aquifer parameters 

calculated from the first 8 hours of test data . 

4.2 .2 Test Analysis 

The aquifer test data were initially analyzed using both unconfined and confined 

aquifer hydrologic models for comparison . The time-drawdown curves generated with 

the pumping test data matched well with the gravity drainage (water-table aquifer) type 

curves . Because field drilling observations of only a thin layer ( < 2 ft ) of silty/clayey 

sand sediments lying above the shallow sand and gravel aquifer in the vicinity of 

pumping well, the interpretation of unconfined flow conditions appears reasonable . 

The PC ISOAQX program fits test time-drawdown data to type curves. The 

program can automatically apply aquifer dewatering , partial penetration, and mult iple 

pumping rate corrections to calculate the hydraulic conductivity and specific yield of the 

aquifer at each of the observation wells. The hydraulic conductivity is multiplied by the 

j:35388/WP/pre-invt.NF 
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aquifer thickness to calculate the corresponding aquifer transmissivity , The Boulton­

Gambolati gravity-drainage model was used to analyze the test data , 

The calculated aquifer parameters at each of the observation wells are summarized 

in Table 4-2 , Transmissivities ranged from 2,400 ft2/day (at MW-2S) to 13 ,800 ft 2/day 

(at MW-9S). The median transmissivity was 11 ,325 ft 2/day and the geometric mean 

transmissivity was 8,250 ft2/day . Wells MW-2S and OW-1 had transmissivities which 

deviated significantly from the mean and median . This deviat ion is likely attributable 

to inhomogeneity in the aquifer sediments. A distinct trend for eastward increasing 

hydraulic conductivity was evident in the results . This trend is consistent with dr illing 

observations of coarser aquifer sediments at MW-9S. 

Most of the observation wells (except OW-1 ) had specific yield results which fell 

in the range of 0 A % to 2 % . These results are more typical of the finer-grained 

sediments which overlie the sand and gravel aquifer and may indicate that any dewatering 

of the aquifer ocurred in the overlying fine sediments rather than in the sand and gravel 

unit. Well OW-1 had a calculated specific yield of 21 % . This well also had the greatest 

observed drawdown and the result is more indicative of the specific yield associated with 

the sand and gravel aquifer . 

4 .2.3 Validation of Test Results 

As previously noted, the test interpretation and estimation of parameter values 

utilized the recovered data from the early portion of the test. Using the values of 

hydraulic conductivity and specific yield generated above , the type curves were 

extrapolated deeper into the test and plotted with the two sets of pressure transducer data 

which were recorded 16 and 20 hours into the test. The curves and additional data are 

shown in Appendix D-4 . 

The curve slopes steepen in response to the pumping rate increase from 10 to 15 

gpm which occurred approximately 10 hours into the test. Data from wells OW-1 and 

MW-9S plot extremely close to the type curves and data from wells OW-2, OW-3 and 

j:35388/WP/pre-invt.NF 
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TABLE 4-2 
SUMMARY OF AQUIFER TEST RESULTS 

Well ID Hydraulic Specific Transmissivity* 

Conductivity Yield (ft2/day) 

(ft/dav) 

OW-1 380 21 % 5 700 

OW-2 710 2% 10 650 

OW-3 800 1% 12.000 

OW-4 870 0.6% 13.050 

MW-9S 920 0.4% 13 800 

MW-2S 160 4% 2 400 

* Aquifer Thickness is 15 feet at Testing Site. 
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OW-4 plot slightly above, but reasonably close to the type curves . These data points 

confirm the estimates of the aquifer parameters (Table 4-2) calculated from the early 

portion of the t ime-drawdown data. 

j :35388/WP/pre-invt.NF 
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5.0 RECOMMENDED GROUNDWATER EXTRACTION PLAN 

The aquifer pumping test indicates that the sand and gravel unit is more 

permeable than predicted by .the slug test results from the RI. Hydraulic conductivities 

calculated from the slug tests ranged from 10 to 300 feet /day, while calculations utilizing 

the pump test data resulted in conductivities ranging from 200 to 1,000 ft/day . 

Hydraulic conductivities from slug test data are typically within one to two orders of 

magnitude of actual values. Because of the higher hydraulic conductivity observed 

during the pumping test, the 5 gpm extraction wells originally considered in the 

feasibility study will have an insufficient radius of influence to capture the contaminated 

groundwater plume . The groundwater extraction system was re-evaluated and modified 

based on the results of this investigation . The details of the design analysis are included 

in Appendix F and summarized below . 

Using the refined values of aquifer flow parameters determined from the aquifer 

pumping test , groundwater potentiometric surfaces were simulated using groundwater 

extraction rates of 50 gpm and 75 gpm . Figure 1 in Appendix F indicates that a 50 gpm 

rate (25 gpm at each plume) could capture the entire contaminant plume at the dry 

cleaner area and nearly all of the plume at the Seneca Market area . In consideration of 

the marginal contaminant levels in the northeastern portion of the Seneca Market area 

plume (see results for MW-lOS) , the 50 gpm rate should be adequate . 

Because the pumping test results suggest that well yields significantly greater than 

15 gpm may not be attainable, up to two wells may be required at each of the two plumes 

to attain a 50 gpm design flow rate. The proposed locations for the additional wells are 

presented on the drawings in Appendix F . Pumping from four wells , instead of two, 

would result in a similar capture zone and likely reduce the quantity of uncontaminated 

water being processed through the treatment system . 

j:35388/WP/prc-invt.NF 
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SAMPLE-ID 

- - - - - - -
TABLE A-1 

NORTH FRANKLIN STREET PREDESIGN INVESTIGATION 
GROUNDWATER WELL ANALYTICAL RESULTS 

SCG MW-JS l\fW-2S MW-3S MW-4S l\fW-SS 

DATE COLLECTED VALUE 11/22/94 I 1/22 /94 11/22/94 11 /22/94 11 /22/94 

PARAMETER 

Chloromethane 

Bromomethane 

Vinvl Chloride 

Chloroethane 

Meth vlene Chloride 

Acetone 

Carbon Disul fide 

I I-Dichloroethene 

I 1-Dichloroethane 

I 2-Dichloroethene (fotal) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1. 1. 1-Trichloroethane 

Carbon Tetrachloride 

Vinvl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1.3-Dichloroorooene 

Trichloroethene 

Dibromochloromethane 

I. I 2-Trichloroethane 

Benzene 

trans- 1,3-Dichloropropene 

Bromoform 

4-Methvl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

I I 2.2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Eth vlbenzene 

Stvrene 

Tota l Xvlenes 

All results reported in µg/L (ppb). 
Only detected results are reported. 

T YPE 

voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 

J · Indicates the re sult is less than the sample 
quantitation limit but greater than zero. 

5 
5 
2 190 J 480 

5 
5 

50 
50 
5 
5 
5 28 4000 10 2900 

7 

5 
50 
5 
5 

50 
50 
5 
5 
5 SJ 180 J 8 J 260 

50 
5 

0.7 

5 
50 
50 
50 
5 94 93 J 120 970 

5 
5 
5 
5 
5 
5 

Page l of 4 

- - - - - -
MW-7S l\fW-SS l\fW-JOS 

11 /22/94 11/22/94 11 /21 /94 

2 J 47 

5 J 

5 J 

37 

890 
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- - - - - -
SAMPLE-ID 

DATE COLLECTED 

- - - - - - -
TABLE A-1 

NORTH FRANKLIN STREET PREDESIGN INVESTIGATION 
GROUNDWATER WELL ANALYfICAL RESULTS 

SCG MW-l lS MW-12S MW-13S MW-16S 

VALUE 11 122/94 11 /21/94 11 121/94 11122/94 

PARAMETER TYPE 

Chloromethane 

Bromomethane 

Vinvl Chloride 

Chloroethane 

Methvlene Chloride 

Acetone 

Carbon Disulfide 

1.1-Dichloroethene 

1 1-Dichloroetha ne 

1 2-Dichloroethe ne ITotall 

Chloroform 

1 2-Dichloroethane 

2-Butanone 

1 1. 1-Trichloroethane 

Carbon Tetrachloride 

Vi nvl Acetate 

Bromodichloromethane 

1 2-Dichloropropane 

cis- 1.3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1 1 2-Trichloroethane 

Benzene 

trans-1,3-Dichloroorooene 

Bromoform 

4-Methvl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

1. 1.2.2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethvlbenzene 

Stvrene 

Total Xvlenes 

All results reported in µg/L (ppb) . 
Only detected results are reported . 

voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 
voe 

J - Ind icates the result is less tha n the sample 
quantitation limit but greater than zero . 

5 
5 
2 2 J 

5 
5 

50 
50 
5 
5 
5 38 

7 

5 
50 
5 
5 

50 
50 
5 
5 
5 15 

50 
5 

0 .7 

5 
50 
50 
50 
5 210 

5 
5 
5 
5 
5 
5 

Page 2 of 4 

- - - - - -
MW-18S MW-19S MW-20S 

11121/94 11 /21/94 11 /21/94 

3 J 

2 J 

8 J 

16 10 

10 J 

240 
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SAMPLE-ID 

DA TE COLLECTED 

PARAMETER 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Camon Disulfide 

I 1-Dichloroethene 

I 1-Dichloroethane 

I 2-Dichloroethene ITotall 

Chloroform 

I 2-Dichloroethane 

2-Butanone 

I I I -Trichloroethane 

Camon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

I 2-Dichloropropane 

cis- 1 3-Dichloroorooene 

Trichloroethene 

Dibromochloromethane 

I I 2-Trichloroethane 

Benzene 

trans· I 3-Dichloroorooene 

Bromoform 

4-Methvl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

I I 2 .2-Tetrachloroethane 

Toluene 

Chlorobenzene 

EthyJbenzene 

Styrene 

Tota l Xvlenes 

All results reported in µg /L (ppb). 
Only detected results are reported . 

- - - - - - -
TABLE A-1 

NORTH FRANKLIN STREET PREDESIGN INVESTIGATION 
GROUNDWATER WELL ANALYTICAL RESULTS 

SCG MW-SD MW-SD l\fW-IOD MW-llD 

VALUE 11/22/94 11/22/94 11/21/94 11122194 

TYPE 

voe 5 
voe 5 
voe 2 

voe 5 
voe 5 
voe 50 67 J 

voe 50 
voe 5 
voe 5 
voe 5 37 J 
voe 7 

voe 5 
voe 50 
voe 5 
voe 5 
voe 50 
voe 50 
voe 5 
voe 5 
voe 5 180 
voe 50 
voe 5 
voe 0.7 
voe 5 
voe 50 
voe 50 
voe 50 
voe 5 2700 

voe 5 
voe 5 
voe 5 
voe 5 
voe 5 
voe 5 

J · Indicates the result is less than the sample quantitation limit but greater than zero . 
B • Less than quantitation limit but greater than or equal to instrument detection limit . 

Page 3 of 4 

- - - - - -
TB-I TB-2 

11/21/94 11122194 
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- - - - - - - - - - - - - -
TABLE A-1 

NORTH FRANKLIN STREET PREDESIGN INVESTIGATION 
GROUNDWATER WELL ANALYTICAL RESULTS 

SAMPLE-ID 

DA TE COLLECTED 

PARAMETER 

Aluminum 

Antimonv 

Arsenic ~ :.~." f · 

Barium ··.-·:·'! I 

. ' 
Bervllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Conner 

Iron 

Lead 

Magnesium 

Manganese 

Mercurv 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

All results reported in µg /L (ppb) 
unless otherwise reported. 

Only detected results are reported. 

MCP - Metals , Cyanide, Phenol 

TYPE 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

MCP 

SCG MW-SS MW-8S MW-lOS MW-US 

VALUE 11122/94 11122/94 11121/94 11/22/94 

106 B* 3110 * 1430 * 27 .5 * 

3 !OB 109 79.1 

25 4.8 BN 8.0BN 

1000 480 421 131 153 

3 

10 0 .64 B 

94100 178000 86100 94600 

50 52 .2 606 6870 4940 

1.7 B 3.1 B 9 .6 B 4.0 B 

200 5.1 B 34.6 126 28 .0 

300 5190 13200 38000 30700 

15 9.5 2.9 B 

35000 19000 31300 19500 20100 

300 3230 28000 160 205 

2 

34 .6 B 27 .9 B 495 126 

24000 E 25000 E 9760 E 10800 E 

10 5.8 5.2 

50 

20000 123000 E 240000 E 167000 E 271000 E 

4 

1.4 B 7 .8 B 29.7 B 20.9 B 

300 2.9 B 33 .7 25 .5 9.4 B 

E - Estimated because of interference . 
B - Less than quantitation limit but greater than instrument detection limit. 
* - Duplicate analysis not within control limits . 
N - Spiked sample recovery not within control limits. 
R - Rejected due to poor CRDL recovery. 

Page 4 of 4 

- - - - -
MW-20S 

11/21194 

1840 * 

3.2 B 

126 

151000 

148 

2.5 B 

7 .1 B 

5580 

1.9 B 

28300 

523 

41.9 

8910 E 

5 .7 

40300 E 

3 .8 B 

21.7 
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APPENDIX A-2 

WATER LEVEL MEASUREMENTS FOR 
SITE WIDE 

SAMPLING AND PUMPING TEST 
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--------- ------
TABLE 3- 4 

GROUNDWATER AND SURFACE WATER ELEVATIONS 

WELL ID GROUND RISER GROUNDWATER ELEVATION 

ELEVATION (ft) ELEVATION (ft) DATE 

12/18/92 1/18/93 1/25/93 l/29/93 4/2/93 

MW- 1 450.93 450.64 444.89 444.80 444.58 444.46 446.24 

MW- 2 451.13 450.98 445 .09 445.00 444.77 444.64 446.42 

MW- 3 451.43 450.71 444.84 444.75 --- 444.39 446.28 

MW- 4 450.76 450.17 --- 445.15 444.88 444.77 445.37 

MW- SS 451.62 451.37 445.12 445.09 444.86 444.75 446.52 

MW-SD 451.62 451.35 445.37 445.03 443.45 444.11 444.90 
MW- 6S 450.95 450.56 446.83 445.01 443 .60 444.28 447.78 
MW- 7S 450.68 450.31 444.89 444.88 444.68 444.55 446.31 

MW- 8S 451.19 453.44 445.11 445.03 444.81 444.92 446.46 

MW- 80 451.29 453.24 445 .20 444.81 444.57 444.69 446.38 

MW- 9S 451.53 454. 12 445. 12 444.94 444.71 444.78 446.35 
MW- lOS 451.81 451.45 444.45 444.77 444.55 444.43 446.23 
MW- 100 451.86 451.38 445.04 444.87 444.57 444.60 446.25 
MW- llS 451.00 450.59 444.83 444.76 444.54 444.55 446.24 
MW- 110 450.92 450.64 445 .00 444.72 444.44 444.38 446. 12 

MW- 12S 450.59 450.32 444.60 444.45 444.22 444.34 446.03 
MW- 13S 452. 15 454.67 445.05 444.87 444.63 444.61 446.23 
MW- 14S 451.52 453.72 445 . 13 445.05 444.82 444.72 446.43 
MW- 140 451.64 453 .91 445. 14 445.03 444.78 444.79 446.46 
MW- 15S 450.69 452.83 445.23 445.10 444.85 444.85 446.58 
MW- 16S 451.82 451.73 445.25 445.21 444.99 445. 19 446.56 
MW- 160 451.77 451.45 445.61 445 .51 445. ll 445.51 446.72 
MW- 17S 451.85 451 .34 445. 10 445.29 445 .06 445 .30 446.54 
MW- 170 451.73 451.09 445.09 445.62 445 .39 445.53 447.01 
MW- 18S 451.26 453.78 445. 10 444.98 444.72 444.86 446.39 . 
MW- 19S 451.60 451.41 445.21 445.16 444.91 445.11 446.49 
MW- 20S 451.02 453 .94 --- --- --- --- 446.39 
NYSO EC 
STAFF GAGE 449.57 444.51 444.31 445 . 15 445 .07 445.99 

.... ucv .4122193 

- - - - -

4/13/93 7121193 
447.59 445.09 
447.66 445 .29 
447.47 444.89 
447.77 445.25 
447.84 445 .28 
446.34 445.74 
447.96 447 .23 
447.66 445. 16 

447.78 445 .25 

447.69 445. 19 

447.71 445. 19 

447.56 445.08 

447 .53 445.03 

447.60 445. 11 

447.57 444.99 

447.36 444.92 

447 .60 445 .09 

447.80 445 .26 

447.83 445.26 

447.82 445.25 

447.94 445.35 

448. 13 445.74 

448 .02 445 .73 

448.42 445.62 

447.72 445.18 

447.88 445 .32 
447.69 445. 18 

447.35 444.89 
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- 1---

.. . '() · s JS c,, b So 0.0 
·, .. ti· s.: :-.- : - ,_____ 

--
-- &~1#'1 /c:;t.,4( INA'r&b lfr /h 

I 

20 
-

-- f- -- -
---
--- ----
---
---

25 ---
---
---

-- ,___ -- -

---
30 ---

-- ._ - -

---
---

--
35 ---

COMMENT S 

2"trc. 
Lft;,<t.tl'/1 A~yfWc.~b 4TH kv~ro<-<. -&,,;,a 72t-.J HN-J. ie14 / ~2S J~ Au<,€/t... 

~8.f"OLVA-Oot.f W<-'--'- /tJ.!"rALt.£/) eJtrll IQ Er J'C«GAI ;n /l S-:Er ,If~ J. 
PROJECT NO. Q S-.lS'JJ.f. o() 

BORING NO. 0 {...) - / 



I 
:I URS CONSULTANTS, Inc. TEST BORING LOG 

IJORING NO. 00-2 
I 

I. 
PROJECT: A/o~rtt. /°"lf!.Alt/Jq,,4- J;-/l£..£'L, /JA r,t;;..f.r c;...1..c;./_ ~ SllEET NO . I OF I 

CLIENT: Nl:..J .L>c~r; · otC Uti~o#.A-<€NTAL CaN'.r~12.-;t~no,../ JOO NO.: t>S-.JS-.3 ff. '90 

BORING CONTRACTOR: All-f0-1t:AA/ ,///.H'. €",/!. ~ ))/? ... ~ il . ,,. 
IJORING LOCATION : /5-~,.... Jc;- "t: ~t.;-.zoj 

GROUND WATER: CAS. SAMP CORE TUBE GROUND ELEVATION: 

I 
'• 

I 

---
J~ 

----
DATE STARTED: ,1.2('(,/<Ji,_ DATE TIME LEV TYPE TYPE 

DIA. 2'' DATE FINISllED : /2_/ 1L~ 

wr. /L,lt) # DRILLER: £oc:.:.c~A~ 
FALL ?o If 

----
GEOLOGIST: )l= ~ '4_£J' 

• POC~ET PENETR OMETER Rl::ADlllU REVIEWED DY: 

1· 

I 

Of.PTll STRATA SAMPLE l>f.SC:U I PT 10 11 Rf:l.IA fll'. '; 

ff FT tlO. TYPE BLOWS RE COVEW Y CO i.OR CO llS I STENCY Ml\Tf.Ullll. r: 1.11 ~s 

PER 6" ROD \ 111\RDllESS DES C RIPTIOll •J ~;c s l.l . 

-- #..to..i..., Loo~t ~~va..Lf S ,.,,......L>, _;.MC: ~4.. C"171~~ 
lfiLI~ /.)60~ ~t;M£AITJ i..o~<t'~ 0-S 

-- - Mo1J'r. ,L,1..1.... ~ I I 

-- Co4~r.r- ~e.L 2-~ 

-- -- ,_ -
5 ---

I -- _3__ ,____£__ 10 - o.o 
I SS _J_ '-L -- S'o \ (A) r> II /AJEf' o.o 

--

I 
I 
I 
I 

·::. · :·r 
SS 't 3 9Mj ~s~ <j/2AV~L1 J/Ll l'fet>ll/,A.(. St\'t - tf1<nsr -- .. o.·:··. 2. 2o 10 "r"o 3 i To h ,.;~ SAN. , . 

o.o 
- .....__ 

:':;;t J SS ..i'2.. /,f 50 
t.Ju-

17 K 
- o.o 

-- . \' · 11 . ·. ·. : . - .....__ 

-- ·:a ." ::f ... . $'.· 
-

15 . . · . D: 
-

·ta"r -: 17 n 
- .....__ 

:- (. -0 . i/ SS bo 
,M,o,.,.M.. - 6.0 

JI t 6'14~,J .J:p./.f~ -- .-0 ·· 1 - ..,____ 

-- - --
-- &fl./-.1e, JC~,4,,ro Ar /l.o 1 

20 
-

-- -

I 
-- -

-- ----
---

-- -

I 25 -- -

-- -

-- -

I -- ~ -- -
-- -

30 ---

I -- ~ ~ -

-- -

---

I "' 0 
N .., 

--
35 --

I .. 
I 
I 

PROJECT NO. Q:l.J!'JU,oo 
BORING NO. 0 fl.) - ;._ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 

.., 
0 
N 

"' I 
<( 

URS CONSULTANTS. Inc. TEST OORING LOG 

IJORING NO . aw-J 

CLIENT: AIY..J' licP"r 0 ,t: r.;-NVllC-0·/~."A/-r"'- GIJ,(~"'-"',,/n.,,J JO O NO. : D~..J.)..J,/f. Do 

~BO~R l~N~G~C~O~N..'....T~R~A~C~TO~R:__: _,(:f.t. /1 !1.i!,-£.L ~ LJ"'"",ll '.1'....-L,47-1'.!1...t:. u· "iJ~~tf!-.~~~~_Jf!_!_/~rc~H~tllfc~~~.....--- 1 BORING LOC A T I 0 N : .JD &-J~ oc /1t.J-2 OS 
GROUND WATE R: CA~l. SAMP CO RE TUB E G RO UND EL E VATION : 

_D_AT_E_
1 
__ T_l_M_E-+--L_E_V-t-_T_Y_P_E _ _ __ +T_Y_P_E __ l----l-""J,..c~"",r"'"-l--- t----I DA TE ST A RTE D : /40 fa'f 

--t--~----1~-----1-D_l_A_. --l---+-'-=--'K-1--- 1---ID ATE FINISll ED : ~/; /9re 
WT . Flo"._ D RILLER: Roc.1cy tfAvc 

--- 1---·t- - --1----- ---l----l---I II 1----l /J / fj /) 
__ ---1--- -1----- --IFALL ...So GEO LOGIST: Cit.UM£ k-Af"~.S 

[lf.M'll 

FT 

5 

--
20 --

--
--
- -
--

25 --
--
--
--
--

30 --
--

--
--

--
35 --

STR ATA 

COMMENTS 
,2 I/ eve.. 

110 . 

I 

• PQCl; ET PEl~ETROHETE R P.EADillU 

S AHPL E 

TYPE 

.SS 

,._ __ 

,____ 

REVI EWED DY : 
l>F:5C:ll I l'T l fJ ll 

HATF:ll!AI, 

C!ESCRIPTI Oll 

{;1Z4Vct./ J'1t...ry J>f ll/b . 

Jo~ ,d~c.,t:- ,.C~µ.cNrS. 

BORING NO. 

' .' LA :: S 

•J ~;cs 

Rf.MARt: •; 

.Jk1u.. C111'TIM1J­
- ~~'4 0 '•.3 I 

- ;(.{9 (J r. ;::; '-'- . 

Ow-? 

1---

o.o 
1----

o.u 
1---

o.o ,...___ 



I 
' 
·I URS CONSULTANTS , Inc. TEST BORING LOG 

0 &.-J- f. DO RI NG NO. 
r 

I 
PROJ ECT: ffe!lr-'I h.A-11~&. Jr..t-~-r tUAr~1N'.J.. C1..£'...t #X. Sll EET NO. I OF I 

> ; I 
JO O NO . : 0')-.]~.JJ-J. &() cuENT: //'i,£ .c2.trl'r o.e ~/l/Vl!24tl.t1.~~'- ~..v.1~..e.c~z::-,..,.....i 

DORING CONTRACTOR: A,,.,,cA'""'J ,I/tu;~,, .i .J>1rc.H1,./C. BORING LOC A T ION : .20.q- .ft..J ot:' /vf/V-2.oJ 

I 
I 

' GROUND ELEVATION : GROUND WATER: CAS . SAMP CORE TUDE 

DATE TIME LEV TYPE TYPE !-J..-11,- DATESTARTED: !L-/2/91 
O#A. J 

DIA. 'J II DAT E flNISll ED : /~l/9'f. 
WT . !'lo II- DRILLER: ..eoc.~v ../!, v£ 
FALL .30 II GEOLOGIST: Al/Mc LAl'.u-.r 

- - - - -
• POC~ET PEllETR OMETER Rli AOlllU REVI EWED DY : 

fl f. PT ll ST RAT A S AMPLE llF:f.C: HI f'T I Oll Rf.l.IAlll: •; 

I 
I 

FT 110 . T YPE BLOWS RECOVE HY COLO R CO tl SI STE tlCY MATf.ll IA I. •: J.A C,S 

P ER 6 " ROD \ llAR Dll ESS CJESCR I PT I 0 11 IJ ~C S 

/Jb..iA/ /y(OJt«M. ~µve/ .I'1t-7 J';f.KJ. ])~ wm1f(,J 

-- }UllI£ 
. loc;40 0-3, 

-- - M o1sr. /,1..1- . 
-- lo---

4 t 
. 

- - I SS 2 o - 0.D 
5 7 "' lo-----

I 
I 
I 

-- 2 JS ~ ~-f .2A; 
. o. fo 

2 - - /,Jo-
lo---

3 J.S 
4 2-

:_~~~~ : 2 .;- 2 o 9Mj tjMo/c'-1..f S1% ;'(€.Jrt<M 
o.5 

-- tVtr 
10 

. lo---

-, { . \\, 'lo ;:.1Ne .J'A ~ , - lo---

:~· r 'I S'S 
2 7 t./ ~ b ~ 

o.s 
-- ~c- ·0: 

. I---

-.. -0 ::(~ -
. 

I 
I 

15 :--~ -<o. : 
._ f> ;{: {... 

- lo---

) JS 7 
Sc 

- o.o 
: 'f-:9:- ' '" -- . ------ - . . · . . 

.d'o.u4i; r 62M1AJA'f"e:> ~r//.o 
I 

- -
20 

. 

. --
-

I 
- -
-- --·-

-- -
---

I 25 -- -
--- • ---

I - - -

- - -
30 ---

I - - -
-- . 

-- -

I on 
0 
N .., 

- -
35 -- -

I 

"' 

I 
PROJ ECT NO. 

I DORING NO. 



I URS CONSULTANTSJ Inc. TEST BORING LOG 

BORING NO. M\V-7S 

I PROJECT : N. Franklin St. SHEET NO. l OF l 
CLIENT: New York State Department of Environmental Conservation JOB NO.: 35244.00 
BORING CONTRACTOR: Buffalo Drilling Company BORING LOCATION: 10484 . 7$724N $020.02346E 

I 
GROUN DWATER: CAS. SAMP. CORE TUBE GROUND ELEVATION: 450.68' 
DATE TIME LEV TYPE TYPE SS (split- 1poon) DATE STARTED: 12/ 16/92 
12118/92 ~.89 in moniloring well DIA. 2· DATE FINISHED: 12/16/92 

WT. 140# DRILLER: Mike Saeli 

I FALL 30" GEOLOGIST: Joe Pettorino 
' POCKET PENETROMETER READING REVIEWED BY: Duane Lenhardt 

DEPTH STRATA SAMPLE DESCRIPTION 

FT 

I xxxx 
xxxx 

I 
-

xxxx 
-

4 xxxx 
5 ·""·"'· 

I 
-

6 ·"' ·"' · 
.o.o.o.o 

o.o.o.o. 

I "'"' I-

10 .o.o.o.o 

o.o.o.o. 

I ·""· "' · ,.__ 
.o.o.o.o -
o.o.o.o. 

I 15 ·"' ·""· -
.o.o.o.o 

I-

17 o.o.o.o. 

I I--20 

I I--

I~ 

' 
,_ 

-
30 

I --
1-:-
ltOMM ENTS 

I 
I 
• • ~.J- P:P9.4!H""""""_ .. _ 

NO. TYPE BLOWS RECOVEllY COLOR CON SIS'TENCY MATERIAL CLASS 

PER. 6" / PIO (ppm) HARDNESS DESCR IPTION uses 

9 24 Black Dense Fill - u nd and gravel with SW/ 

1 SS 15 20 50%1# & trace 1ilt OW 

9 14 Dark Very Dense 

2 SS 37 22 40%/# Brown 

4 5 Gray Stiff Clayey Silt - trace u nd MU 

3 SS 6 8 6-0 %/# CL 

8 10 Gray Medium Dense Gnvelly u nd - aome silt: SM 

4 SS II 17 50%1# trace clay 

5 7 

5 SS 7 7 30%/# 

3 2 Brownish Looac to 

6 SS 2 2 70%/# Gray medium dense 

1 3 

7 SS 4 3 70% /# 

4 5 - Stratified sand and gravel SM/ 

8 SS 6 7 40%/# GM 

Borehole completed at 17' 

I 

Bonng adva nced with 6 1A • hollow-slcm auecrs: Diedrich D-50 Drill Rie . lnsiallcd moniloring well MW-7S in bore h·'k . 

(see well conslruclion l o~) 

II - No PID readings due lo insl rum enl ma lfunclion. 

• - Environmen1al sam ple fr om 2-4 · 

PROJECT NO . 

BORING NO . 

REMAR KS 

o --.3• Asphalt -
o HNu broke down -
o Oily Texture -
o Moist 

-
o Low Plasticily 

oWet -
o w/Shale Fragments -
o Coarse- Fine Sands -

-
-

-
o Few Thin Peat Beds -
o 'h • orange clay scam -
o Fine subrounded gravel 

-

-

-
-
-

-
-

-

-

-

-

-

-

-
-

-

-

-

-

-

35~++ . 00 

M\V-7S 



- -· -------~--

URS CONSULT ANTS, Inc . ·TEST BORI0iG LOG 

BORING NO. MW-9S I 
PROJECT: N. Franklin St. SHEET NO. 1 OF 1 
CLIENT: New York State Department of Environmental Conservation JOB NO.: 35244. 10.30000 
BORING CONTRACTOR: Buffalo Drilling Company BORING LOCATION: 1048 1. 1211 lN jl 68.32933E I 
GROUNDWATER: CAS. SAMP. CORE T UBE GROUND ELEVATION: 451.53' 
DATE TIME 

IVI S/92 I 
I DEPTH SlllATA 

FT 

I xxxx 
xxxx 

I xxxx 
xxxx 

5 xxxx 

I 6 xxxx 
.0"' .0"' 

.0"' .0"' 

I 
.0"' .0"' 

10 .0"' .0"' 

.0"' .0"' 

I .0"' .0"' 

.0"' .0"' 

.0"' .0"' 

I 
15 .0"' .0""' 

16 .0"' .0"' 

20 

h 
·1 

I 
30 

-
I -..____ 

35 

I 
COMMENTS 

I 
I 

LEV TYPE TYPE SS (split Sl KX>n) DATE STARTED: 
445.12 ill moaitorina ..... DIA. 2" DA TE FINISHED: 

WT. 140# DRILLER: 
FALL 30" GEOLOGIST: 
• POCKET PENETROMETER READING REVIEWED BY: 

SAMPLE DESCRIPTION 
NO. TYPE BLOWS RECOVERY COLOR CONSISTENCY MATERIAL 

PER6" PID(ppm) ' HARDNESS DESCRlm ON 

23 24 Brown/ Dense to FILL -

1 SS 20 15 80%/0 Yellow Very Deosc silty sand, some gravel , trace 

12 50/1" clay 

2 SS 15 %10 

50/1" 

3 SS 0 

8 9 Gray Medium Dense GRAVELLY SAND -

4 . SS 17 15 50%10 to Dense trace silt and clay 

7 8 

5 SS 10 7 40%10 

12 22 

6 SS 13 14 40%/0 

5 11 

7 SS 6 6 20%/0 

7 6 

8 SS 5 5 20%/0 

Borehole completed at 16.0 ' . 

Boring advanced with 6 \4 • hollw stem augers: CME 55 Drill Rig . Installed monitoring well MW-9S at this location. 

(sec well construclion log) 

' - Screening of soil core. 

• - Environrncnul sample from Q-4 ' . 

PROJECT NO. 

BORING NO. 

12/13/92 
12/13/92 

Larry Schroeder 
Mindar Hsieh 
Duane Lenhardt 

CU.SS REMAR KS 

uses 

SM/ o HNu: no detcctioo -
SW o 0-6" Wet -

o Difficult Augering -
1.5-6' -

o Spoon Refusal 4-6' -

SM o Mediwn-Coarse Sand 
-

o Coarse Fragments 
-

uptol'h " -
o Mixed Lithology 

-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

-
-

-
-

-
-
-
-

-
-

35244. 10.30000 
MW- 9S 

J 
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URS CONSULTANTS, Inc. TEST BORI0."G LOG 

BORING NO. MW-20S 
PROJECT: N. Franklin St. SHEET NO . 1 OF 1 
CLIENT: New York State Department of Environmental Conservation JOB NO.: 35244.00 
BORING CONTRACTOR: _ ~uffalo Drill ing Company BORING LOCATIO N: 
GROUNDWATER: CAS . SAMP. CORE TUBE GROUND ELEVATION: 451.02' 
DATE TIME LEV TYPE TYPE SS (spl it-sp )00) DATE STARTED : 3/29/93 
121 18/92 443 .21 iJl lmlllliloriJla -.II DIA. 2· DATE FINISHED: 3/29/93 

WT. 140# DRILLER: Wally Greiner 
FALL 30" GEOLOGIST: Bob Kruezer 
• POCKET PENETROMETER READING REVIEWED BY: 

DEPTH STRATA SAMPLE DESCltlPTION 

FT 

xxxx 
xxxx 
xxxx 

4 . .5 xxxx 
5 xxxx 

'"''"'' 6.5 '"''"'' '"''"'' .0"' .0 "' 

10 .0"' . 0 "' 

. 0 "' .0 "" 

.Ol'V .0 "' 

.0 "' .0"' 

.0"' .0 "' 

15 .0"' .0 "' 

.0 "' .0"' 

. 0"' .0 "' 

.O"' .O"' 

. 0 "' .0"' 

20 . 0 "' .0"" 

.0 "' .0 "" 

.0"' .0 "' 

25 

30 

35 

COMMENTS 

NO. TYPE BLOWS RECOVERY COLOR CONSISTENCY MATERIAL CLASS 

PER6" PID(ppm) HARDNESS DESCltlPTION uses 

9 16 Brown & DENSE FILL-

1 SS 27 73 35% /0 Gray !Alld and gravel SMJ 

3 8 Mediwn Denae some silt GM 

2• SS 11 10 40%/0 wood & brick frag 

5 2 
3 SS 2 2 55% 10 Gray Loose FINE SAND AND SILT MU 

3 4 trace clay SM 

4 SS 8 2 35 %10 

7 10 Brown & Mediwn Denae SAND AN D ORA VEL SMJ 

5 SS 12 15 50%10 Gray tr. to some silt GM 

3 12 

6 SS 18 15 40%10 

1 3 

7 SS 3 10 50%10 Loose 

5 7 
8 SS 12 20 45%10 Mcdiwn Denae 

WH WH 

9 SS 2 5 25%10 Loose 

10 21 
10 SS 33 43 100% /0 Very Denae 

14 23 

11 SS 49 53 100 %/0 

Borehole completed at 22 ' 

Boring advanced with 6 1.0 • hollow-stem augers: Dicldrich D- 50 Drill Ri g. Insta lled mon itoring well MW-20S in bo rehole . 

(sec well construct ion log fo r dcu ils). 

' - Sc reening of soil co re . 

• - Environmental s.implc taken @ 3-4 '. 

PROJECT NO. 
BORING NO. 

REMARKS 

o Moist 
-

-
o Moist to very moist -

-
oWet 

-
-

o Med Sand to -
Pine gravel 

-

-
-

o Fine Sand to -
medium gravel 

-

-

-
-
-
-

-

-
-

-

-
-

-
-

-
-

-

-
-

-

352.W.OO 
MW-20S 
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DRILLING SUMMARY 

~---~-Protective casing and lockable ca p 

• Elevat ion 

• Elevat ion Ground Level 

AUGER HOLE 
1----

/0 inch dia. 
I ! feet length 

GEOLOGIC LOG D 

depth(ft.) lithology E 

(),O -G,.0 ;:Ju.. 
p 

/,,,,o-lo Cu.yz_f WELL RISER 
h Al~ 5,tf 11.l> T 2 inch dia. 

7. o-lf. o J
1
RAYµi 7, s- feet length 

H 

1P t"'' SAl{J) 
7, 

WELL SCREEN 
t---+---+----

/ J,S' 
,0 

'NOTES: 

WELL DESIGN 

CASING MATERIAL SCREEN MATERIAL 

Surface: ~ 1dcN /"°LUJI./ /./ou.Mr Type: .le./.i ~o t'vc. 

Monitor: Slot Size: • E>/O 14C4 

FILTER MA TERIAL 

Type: #o SlfiV.1' 

Setting: 7, o - / f: o ff 

Client: dVJ1>€C. 
URS 

Consultants, Inc . 

ROCK CORING 

Cored Interval: 

Core Diameter: 

Reamed Diameter: 

Monitoring Well 

Construction Details 

2.. inch dia. 

/0 feet length 

SEAL MATERIAL 

Seal #1 Type: 
Setting: 

Seal #2 Type: 
Sett ing: 

'

.:,:,·,',·. ·1 . :{::·: :::::;::::::~ -:: 

-

" -Ji ~~l'w.~ 
,tfo-.trot</1/$ 
S:o - 7,o rr 

LEGEND 

Cement/Bentonite Grout 

Bentonite Seal 

Silica Sandpack 

Project No.: t;sJ'S-.J!f'. eo 

W ell Number: 
C>w -/ 
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DRILLING SUMMARY 

* Elevation 

* Elevat ion 

GEOLOGIC LOG D 

depth( ft.) lithology E 

D,o-8.o F ILL-
p 

'5, o - I(, o J./f-.4ve.u .. y 
u;;.M£/Jlw~ T r9 'h11c SAA/1> 

H 

.o 

Protective casing and lockable ca p 

Ground Level 

AUGERHOLE 
f----

10 inch dia. 

;£ feet length 

WELL RISER 
~4----

2.. inch dia. 
-~--

_ __..l'---_ feet length 

WELL SCREEN 
>----+---+----

/J.o 
, {} 

'NOTES: 

WELL DESIGN 

CASING MATERIAL SCREEN MATERIAL 

Surface: f 1,i1CJ1 ;:-w..r/f /1oa1<1r Type: J Cl( 40 r'vc. 

Monitor: 

FILTER MATERIAL 

Type: .ti 0 J Mb 

Setting: 7. () 1 ~ r. • - a .O r( 

URS 
Consultants, Inc. 

Slot Size: • f)/~ INC.If 

ROCK CORING 

Cored Interval: 

Core Diameter: 

Reamed Diameter: 

Project: Jfo~rll /iMµ.iAJ Jr. 
Monitoring Well 

Construction Details 

2. inch dla. 

/0 feet length 

SEAL MATERIAL 

Seal #1 Type: ~ "/./r;al"t.t.<4 
Setting: /S£Hro/ll 1~ 

S:o -7.o rr 
Seal #2 Type: 

Setting: 

LEGEND 

I::_·•. ·•'''•\:/'' ·_•·_:_:_:_•·_,_•.•.! Cement/Benton ite Grout . :::::::::;:;:::·:·:; -

- Bentonite Seal 

.___ _ __, Silica Sandpack 

Project No.: ~ S'.J>Jit . oo 

Well Number: t)KJ ,2-
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Protective casing and lockable cap 

DRILLING SUMMARY 

Geologist: 
/l/l/M£ LA c.f_ 

Drilling Company: 

.----·-,---
• Elevat ion 

'/11~~~.v /.lu ~/fl.. • Elevation Ground Level 

Driller : 
,.e,~)C. 4'A C AUGERHOLE 

1----

/ o inch dia. 

/ f feet length 

GEOLOGIC LOG D 

depth(ft.) lithology E 

o.o-,.f h.t..t-
p 

, ,f -7,,- Ct.,#iy~y WELL RISER 
rtNC SA~ T 2 inch dia. 

7. :>-/J",o 4..e.Av% f feet length 

J1t'l I.IA-{ H 

Toh/\/€.~ 
.o 

WELL SCREEN 
t----t---t----

/i.o 

'NOTES: 

WELL DESIGN 

CASING MATERIAL SCREEN MATERIAL 

Surface: ? 11Vc.11 Ht.£-SI( ;tfo(,(A/r Type: J c.H 4/o l'VG-

Monitor: Slot Size: • DI O 1#(...1/ 

FILTER MATERIAL ROCK CORING 

Cored Interval: 

Core Diameter: 

Setting: 7, o - / /'. D ,er 
Reamed Diameter: 

Client: /1/; 'J !>€ c...... Project:~.<nl fi:A,y"_,_01 .JJ-. 
U A S Monitoring Well 

Consultants, Inc. Construction Details 
'-----------'------'-----~ 

2 inch dia. 

lo feet length 

SEAL MA TERI AL 

II 

Seat #1 Type: 'If #ti.!.e: -"'"~ ~ 
Setting: /Je:Nro,v1rte 

.J.o - 7.oPr 

Seal #2 Type: 

Setting: 

LEGEND 

[ =\ ? <I Cement/Bentonite Grout 

- Benton ite Seal 

Silica Sandpack 

Project No.: !) s:.JS-.J JI . B<:J 

Well Number: J 
()t-J ~ 
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DRILLING SUMMARY 

Geg_!ogist: 
/INMt LA/it.t:.-:J 

Drilling Company: 

l/!""1c,,(..le..AN' n ~If. 
Driller: 
,k1c..;-<. c 

GEOLOGIC LOG 

depth(ft.) lithology 

o .o- ?,o Ft1...1-

f,o-/1.o ~µv~ 
J1 "11- "fl>/"~ 
Tv h'.....cJA~ 

WELL DESIGN 

• Elevat ion 

• Elevation 

D 

E 

p 

T 

H 

, c::> 

l/.o 
/( 0 

'NOTES: 

CASING MATERIAL SCREEN MATERIAL 

Monitor: Slot Size: r 0 / o ; ,</CH 

FILTER MATERIAL ROCK CORING 

Type: #o SA:l'llJ Cored Interval: 

Core Diameter: 

Setting: 7. 0 _; J. 0 ff 
Reamed Diameter: 

U R S Monitoring Well 

Protect ive casing and lockable cap 

Ground Level 

AUGER HOLE 
1------

/0 inch dia. 

/! feet length 

WELL RISER 
""""'+-----

2- inch dia. 

j feet length 

WELL SCREEN 
t----+---+---

2- inch dia. 

/ o feet length 

SEAL MA TERI AL 

Seal #1 Type: ~ It~~~' " ~ 
Setting: /JE;Jn,,;1,-c; 

S:o -J. o Fr 

Seal #2 Type: 

Setting: 

LEGEND 

I ' i ' I Cement/Bentonite Grout 

- Bentonite Seal 

Silica Sandpack 

Project No.: e> S'.J S-.J l'f. 9-0 

Well Number: " 
Consultants, Inc. Construction Details L-------"------_.__ ____ _ 

ow- .., 
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DRILLING SUMMARY 

Geologist: 
Steve Frank 
Drilling Company: 
Buffalo Drilling Co. 
Driller: 
Larry Schroeder 
Date: 
12/15/92 

GEOLOGIC LOG 

depth(ft.) lithology 
0-4 Fill 

4- 6 Clayey Silt 

6-17 Sand and Gravel 

WELL DESIGN 

CASING MATERIAL 

Surface: Steel 

Monitor: Stainless Steel 

BACKFILL MATERIAL 

Type: none 

Setting: none 

Client: NYSDEC 

URS 
Consultants Inc. 

D 

E 

p 

T 

H 

Elevation 450.68' 

Elevation 450.31' 

3.5' 

5.5' 

6.5' 

Flu sh mounted protective casing 

and lockable cap 

Ground Level 

BOREHOLE ----
12 inch dia. ----
17 feet length ----

WELL RISER 
t---+---- 2 inch dia. 

....--..____......-.., ;,.;; 
6 feet length ----

WELL SCREEN -----r--r---- 2 inch dia. 

1 0 feet length ----

16.5' 

17' 

SCREEN MATERIAL SEAL MATERIAL 

Type: Stainless Steel Seal #1 Type: Bentonite Pellets 
Setting: 3.5-5.5 ' 

Slot Size: 0.010 inch prepacked Seal #2 Type: 

with 00 Quartz Sand Setting: 

FILTER MATERIAL LEGEND 

Type: 00 Quartz Sand !Jff?Jlll l Cement/Bentonite Grout 

- Bentonite Seal 
Setting: 5.5-17' 

Project: N. Franklin St. 

Monitoring Well 
Construction Details 

Sand pack 
~--~ 

Project Number: 35244.00 

Well Number: MW-7S 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DRILLING SUMMARY 

Geologist: 
Mindar Hsieh 
Drilling Company: 
Buffalo Drilling Co. 
Driller: 
Larry Schroeder 
Date: 
12/13/92 

GEOLOGIC LOG 

depth(ft.) 
0-6 

6-16 

lithology 
Fill 

Sand and 

Gravel 

WELL DESIGN 

CASING MATERIAL 

Surface: Steel 

Monitor: . Stainless Steel 

BACKFILL MATERIAL 

Type: none 

Setting: none 

Client: NYSDEC 

URS 
Consultants Inc. 

D 

E 

p 

T 

H 

.-----.--Protective casing and lockable cap 

Elevation 454.1 2' 

Elevation 451.53' Ground Level 

BOREHOLE 
~--

2' 12 inch aia. ----
15 feet length ----

4' 
WELL RISER 

t----+-----
4.5' 2 inch dia. ----

7 feet length ----

WELL SCREEN 
1-----+--+---

2 inch dia. ----
10 feet length ----

14.5' 

15' 

SCREEN MATERIAL SEAL MATERIAL 

Type: Stainless Steel Seal #1 Type Bentonite Pellets 
Setting: 2-4' 

Slot Size: 0.010 inche prepacked Seal #2 Type: 

with 00 Quartz Sand Setting: 

FILTER MATERIAL LEGEND 

Type: #2 Q Rok 

Slot Size: 4-15' 

Project: N. Franklin St. 

Monitoring Well 
Construction Details 

Ir: r )} r:::I CemenUBentonite Grout 

- Bentonite Seal 

Sand pack 

Project No. 35244.00 

Well Number: 
MW-9S 
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DRILLING SUMMARY 

Geologist: 
Bob Kreuzer 
Drilling Company: 
Buffalo Drillin Co. 
Driller: 
La Schroeder 
Date: 
3/29/93 

GEOLOGIC LOG 

de th ft . 
0-4 

4-5 

5-20 

litholo 
Fill 

Sand & Silt 

Sand and 

Gravel 

WELL DESIGN 

CA SING ,\Vt TERIAL 

Surface : Steel 

Monitor: Stainless Steel 

BA CKFIU MATERIA L 

Type: none 

Setting: none 

Client: NYSDEC 

URS 
Consultants Inc. 

D 

E 

p 

T 

H 

Elevation 453 .94' Protective casing and lockable cap 

Elevation 451 .02' Ground LIMll 

25'1 ----

4' 
WELL RISER ------5' 4 inch dia. ----___ 7_. 7_ reet length 

WELL SCREEN 
i------1 ....... +----

20' 

20' : 

SCREEN MATERIAL 

Type: Stainless Steel 
Continuous Slot 

Slot Size: 0.030 inch 

FILTER MATERIAL 

Type: #1 Quartz Sand 

Setting: 4-20' 

Project N. Franklin St. 

Monitoring Well 
Construction Details 

4 inch dia. ----___ 15'"'- reet length 

SEAL MATERIAL 

s.i 11 Type: Bentonite Pellets 
Setting: 2-4 

s.J #2 Type: 

Setting: 

LEGEND 

lm;mdiMN~ cemenu eentonite Grout 

- Bentonite Seal 

Sand peck 

Project Number: 35244.00 

Well Number: MW-205 
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APPENDIX D-1 

AQUIFER PUMPING TEST DAT A 

j:35388/WP/pre-invt.NF 
01-27-95 : 16:25/ ta 



I 
I INPUT DATA 

----------------------------------------------------------------
ISOAQX (C) v3.00 --- FILE owl.dt 

I ----------------------------------------------------------------
Test No 1: r ,. 5.00 ft Q = 10.00 gpm M = 15.0 ft 

----------------------------------------------------------------

I N. Franlin st. , observation well OW - 1 
Time(min.)--Drawdown(ft) input data for test No 1 

( 0.6322, 0.092) ( 0.6653, 0 . 066) ( 0.6984, 0.091) 
( 0.7373, 0.092) ( 0.7646, 0.088) ( 0.7992, 0.090) 

I ( 0.8323, 0.084) ( 0.8654, 0.090) ( 0.8986, 0.08 5 ) 
( 0.9374, 0.090) ( 0.9648, 0.084) ( 0.9979, 0.066) 
( 1.0872, 0.092) ( 1.1635, 0.085) ( 1.2514, 0.069) 

I 
( 1. 3450, 0.082) ( 1. 4213, o. 071) ( 1. 4990, 0.088) 
( 1. 5869, 0.085) ( 1.6790, 0.095) ( 1.7568, 0.095) 
( 1.8331, 0.075) ( 1. 9224, 0.090) ( 2.0131, 0.075) 
( 2.0923, 0.084) ( 2.1686, 0.098) ( 2.2450, 0.085) 

I 
( 2.3314, 0.092) ( 2.4350, 0.091) ( 2.5114, 0.094) 
( 2.5906, 0.074) ( 2.6669, 0.094) ( 2.7706, 0.074) 
( 2.8469, 0.084) ( 2.9246, 0.100) ( 3.0024, 0.097) 
( 3.2486, 0.077) ( 3.4992, 0.095) ( 3.7483, 0.094) 

I ( 3.9989, 0.085) ( 4.2480, 0.100) ( 4.4986, 0. 077) 
( 4 . 7491, 0.092) ( 4.9982, 0.082) ( 5.2488, 0.103) 
( 5.4979, 0.103) ( 5.7485, 0.088) ( 5.9990, 0.104) 
( 6.2482, 0.081) ( 6.4987, 0.098) ( 6.7478, 0.091) 

I ( 6.9984, 0.104) ( 7.2490, 0.105) ( 7.4981; 0.101) 
( 7.7486, 0.105) ( 7.9992, 0.103) ( 8.2483, 0.090) 
( 8.4989, 0.091) ( 8.7480, 0.101) ( 9.0000, 0.097) 

I 
( 9.4982, 0.107) ( 11.4898, 0.105) ( 11.5675, 0.090) 
( 11.6453, 0.100) ( 11. 7374, 0.085) ( 11. 9981, 0.087) 
( 12.4992, 0.087) ( 12.9989, 0. 111) ( 13.4986, 0 .110) 
( 13.9982, 0.090) ( 14.4979, 0.090) ( 14.9990, 0 .113) 

I 
( 15.4987, 0.091) ( 15.9984, 0.090) ( 16.4981, 0. 110) 
( 16.9992, 0.100) ( 17.4989, 0 .118) ( 17.9986, 0 .114) 
( 18.4982, 0 .111) ( 18.9979, 0.104) ( 19.4990, 0.097) 
( 19.9987, 0 .110) ( 20.4984, 0 .113) ( 20.9995, 0 .110) 

I ( 21. 9989, 0.120) ( 22.9982, 0.103) ( 23.9990, 0.098) 
( 24.9984, 0 . 117) ( 25.9992, 0.104) ( 26.9986, 0 .116) 
( 27.9979, 0.126) ( 28.9987, 0.123) ( 29.9981, 0.103) 
( 30.9989, 0.123) ( 31. 9982, 0 .118) ( 32.9990, 0 .118) 

I ( 33.9984, 0.130) ( 34.9992, 0 . 110) ( 35.9986, 0.130) 
( 36.9979, 0.104) ( 37.9987, 0.120) ( 38.9981, 0.105) 
( 39.9989, 0 .110) ( 40.9982, 0.121) ( 41. 9990, 0.127) 

I 
( 42.9984, 0.120) ( 43.9992, 0.126) ( 45.0000, 0 .111) 
( 47.9981, 0.140) ( 50.9990, 0.139) ( 53.9986, 0.140) 
( 56.9981,. 0.140) ( 59.9990, 0.141) ( 62.9986, 0.127) 
( 65.9981, 0.120) ( 68.9990, 0.127) ( 71.9986, 0.150) 

I 
( 74.9981, 0.137) ( 77.9990, 0.139) ( 80.9986, 0.147) 
( 83.9981, 0.129) ( 86.9990, 0.137) ( 89.9986, 0.144) 
( 92.9981, 0.149) ( 95.9990, 0.149) ( 98.9986, 0.152) 
( 101.9981, 0.146) ( 104.9990, 0.160) ( 107.9986, 0.157) 

I ( 110.9981, 0.143) ( 113.9990, 0.154) ( 116.9986, 0.137) 
( 119.9995, 0.154) ( 124.9992, 0.167) ( 129.9989, 0.167) 
( 134.9986, 0.169) ( 139.9982, 0.162) ( 144.9979, 0.141) 
( 149.9990, 0.144) ( 154.9987, 0.169) ( 159.9984, 0.156) 

I ( 164.9981, 0.167) ( 169.9992, 0.166) ( 174.9989, 0.143) 
( 179.9986, 0.160) ( 184.9982, 0.154) ( 189.9979, 0.166) 
( 194.9990, 0.167) ( 199.9987, 0.170) ( 204.9984, 0.176) 

I 
( 209.9981, 0.153) ( 214.9992, 0.147) ( 219.9989, 0.175 ) 
( 224.9986, 0.159) ( 229.9982, 0.147) ( 234.9979, 0.166 ) 
( 240.0005, 0.169) ( 254.9981, 0.173) ( 269.9986, 0.166 ) 
( 284.9991, 0.152) ( 299.9981, 0.156) ( 314.9986, 0.175 ) 

I 
( 329.9991, 0.188) ( 344.9981, 0.167) ( 359.9986, 0.189 ) 
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374 . 9991 , 
419.9 99 1, 

0.176) 
0.198) 

389 . 9981, 0 .1 93) 404.9986, 0.206) 

------------------~---------------------------------------------
ISOAQX (C) v3.00 --- FILE owl.dt 

test # comb: 1 

unbiased GR-ORN PART-PENETRATION "B" CURVE MODEL: 
full analysis: all active data points used 
using closure tolerance setting l.OOE-03 
root mean squared error (ft) 9.59E-03 
hydraulic conductivity (ft/day) 378.80 
vertical hyd cond (ft/day) 72.89 
specific yield (dimensionless) = 2.21E-01 
aqth: 15.00/TP: 0.00/BP: 13.00/TO: 1.00/BO: 11.00 



I 
I INPUT DATA 

----------------------------------------------------------------
ISOAQX (C) v3.00 --- FILE ow2.dt (modified) 

I ----------------------------------------------------------------
Test No 2: r = 16.00 ft Q = 10.00 gpm M = 15.0 ft 
----------------------------------------------------------------

I N. Franklin St. Aquifer Test, Observation Well ow - 2 
Time(min.)--Drawdown(ft) input data for test No 2 

( 0.6322, 0.044) ( 0.6653, 0.034) ( 0.6984, 0.046) 

I 
( 0.7373, 0.040) ( 0.7646, 0.051) ( 0.7992, 0.036) 
( 0.8323, 0.050) ( 0.8654, 0.037) ( 0.8986, 0.051) 
( 0.9374, 0.050) ( 0.9648, 0.050) ( 0.9979, 0.031) 
( 1. 0872, 0.046) ( 1.1635, 0.053) ( 1.2514, 0.027) 

I 
( 1. 3450, 0.051) ( 1.4213, 0.033) ( 1. 4990, 0.028) 
( 1. 5869, 0.054) ( 1.6790, 0.040) ( 1.7568, 0.051) 
( 1. 8331, 0.046) ( 1.9224, 0.056) ( 2.0131, 0.034) 
( 2.0923, 0.054) ( 2.1686, 0.056) ( 2.2450, 0.028) 

I ( 2.3314, 0.033) ( 2.4350, 0.056) ( 2.5114, 0.034) 
( 2.5906, 0.033) ( 2.6669, 0.057) ( 2.7706, 0.037) 
( 2.8469, 0.053) ( 2.9246, 0.051) ( 3.0024, 0.040) 
( 3.2486, 0.041) ( 3.4992, 0.034) ( 3.7483, 0.059) 

I ( 3.9989, 0.030) ( 4.2480, 0.041) ( 4.4986, 0.038) 
( 4.7491, 0.060) ( 4.9982, 0.053) ( 5.2488, 0.047) 
( 5.4979, 0.057) ( 5.7485, 0.031) ( 5.9990, 0.047) 

I 
( 6.2482, 0.047) ( 6.4987, 0.063) ( 6.7478, 0.059) 
( 6.9984, 0.060) ( 7.2490, 0.054) ( 7.4981, 0.044) 
( 7.7486, 0.038) ( 7.9992, 0.050) ( 8.2483, 0.059) 
( 8.4989, 0.062) ( 8.7480, 0.066) ( 9.0000, 0.064) 

I 
( 9.4982, 0.046) ( 11. 4898, 0.044) ( 11. 5675, 0.041) 
( 11.6453, 0.069) ( 11. 7374, 0.050) ( 11. 9981, 0.036) 
( 12.4992, 0.051) ( 12.9989, 0.060) ( 13.4986, 0.053) 
( 13.9982, 0.054) ( 14.4979, 0.046) ( 14.9990, 0.062) 

I ( 15.4987, 0.056) ( 15.9984, 0.053) ( 16.4981, 0.073) 
( 16.9992, 0.067) ( 17.4989, 0.062) ( 17.9986, 0.075) 
( 18.4982, 0.077) ( 18.9979, 0.044) ( 19.4990, 0.046) 
( 19.9987, 0.076) ( 20.4984, 0.051) ( 20.9995, 0.049) 

I ( 21.9989, 0.079) ( 22.9982, 0.073) ( 23.9990, 0.059) 
( 24.9984, 0.057) ( 25.9992, 0.050) ( 26.9986, 0.053) 
( 27.9979, 0.083) ( 28.9987, 0.082) ( 29.9981, 0.066) 

I 
( 30.9989, 0.062) ( 31. 9982, 0.056) ( 32.9990, 0.083) 
( 33.9984, 0.083) ( 34.9992, 0.057) ( 35.9986, 0.072) 
( 36.9979, 0.066) ( 37.9987, 0.086) ( 38.9981, 0.066) 
( 39.9989~ 0.077) ( 40.9982, 0.086) ( 41. 9990, 0.088) 

I 
( 42.9984, 0.057) ( 43.9992, 0.090) ( 45.0000, 0.062) 
( 47.9981, 0.085) ( 50.9990, 0.079) ( 53.9986, 0.079) 
( 56.9981, 0.095) ( 59.9990, 0.086) ( 62.9986, 0.064) 
( 65.9981, 0.082) ( 68.9990, 0.067) ( 71. 9986, 0.096) 

I ( 74.9981, 0.073) ( 77.9990, 0.072) ( 80.9986, 0.080) 
( 83.9981, 0.083) ( 86.9990, 0.101) ( 89.9986, 0.106) 
( 92.9981, 0.082) ( 95.9990, 0.080) ( 98.9986, 0.109) 
( 101.9981, 0.077) ( 104.9990, 0.106) ( 107.9986, 0.089) 

I ( 110.9981, 0.079) ( 113.9990, 0.109) ( 116.9986, 0.095) 
( 119.9995, 0. 111) ( 124.9992, 0.109) ( 129.9989, 0. 112) 
( 134.9986, 0.098) ( 139.9982, 0.088) ( 144.9979, 0.092) 

I 
( 149.9990, 0.073) ( 154.9987, 0.105) ( 159.9984, 0.108) 
( 164.9981, 0.096) ( 169.9992, 0.085) ( 174.9989, 0.090) 
( 179.9986, 0.108) ( 184.9982, 0.077) ( 189.9979, 0.108) 
( 194.9990, 0.083) ( 199.9987, 0.108) ( 204.9984, 0.103) 

I 
( 209.9981, 0.075) ( 214.9992, 0.085) ( 219.9989, 0.102) 
( 224.9986, 0.077) ( 229.9982, 0.079) ( 234.9979, 0.108) 
( 240.0005, 0.085) ( 254.9981, 0.096) ( 269.9986, 0.083) 
( 284.9991, 0.080) ( 299.9981, 0.095) ( 314.9986, 0.086) 

I 
( 329.9991, 0 .114) ( 344.9981, 0.095) ( 359.9986, 0.096) 
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374 . 9991, 
419.9991, 

0 . 093) 
0.106) 

389.9981, 0 . 127) 404.998 6, 

ISOAQX (C) v 3.00 --- FILE ow2 . dt 
test I comb: 2 

unbiased GR-ORN PART-PENETRATION "B" CURVE MODEL: 

0 . 128) 

f ul l ana l ysis: all active data points used 
using closure tolerance setting l . OOE-03 
root mean squared error (ft) l. 16E-02 
hydraulic conductivity (ft / day) 711.56 
vertical hyd cond (ft/day) = 18.37 
specific y ield (dimensionless) 2.12E-02 
aqth: 15.00/ TP: 0.00/BP: 13.00/TO: 1.00/BO: 11 .00 



I 
'I INPUT DATA 

----------------------------------------------------------------
ISOAQX < e > v3.00 --- FILE ow3.dt (modified) 

I ----------------------------------------------------------------
Test No 1: r =- 30.00 ft Q = 10.00 gpm M = 15.0 ft 

----------------------------------------------------------------

I N. Franklin St. Aquifer Test, Observation Well ow - 3 
Time(min.)--Drawdown(ft) input data for test No 1 

( 0.6984, 0.017) ( 0.7373, 0.013) 0.7646, 0.023) 

I 
( 0.7992, 0.010) ( 0.8323, 0.026) 0.8654, 0.009) 
( 0.8986, 0.029) ( 0.9374, 0.023) 0.9648, 0.035) 
( 0.9979, 0.037) ( 1. 0872, 0.019) 1.1635, 0.030) 
( 1.2514, 0.032) ( 1. 3450, 0.037) 1. 4213, 0.035) 

I 
( 1. 4990, 0.010) ( 1. 5869, 0.032) 1.6790, 0. 011) 
( 1.7568, 0.020) ( 1.8331, 0.040) 1. 9224, 0.035) 
( 2.0131, 0.037) ( 2.0923, 0.043) 2.1686, 0.023) 
( 2.2450, 0.017) ( 2.3314, 0. 011) 2.4350, 0.033) 

I ( 2.5114, 0. 011) ( 2.5906, 0.037) 2.6669, 0.029) 
( 2.7706, 0.039) ( 2.8469, 0.043) 2.9246, 0.020) 
( 3.0024, 0.014) ( 3.2486, 0.042) 3.4992, 0.013) 
( 3.7483, 0.037) ( 3.9989, 0.020) 4.2480, 0. 016) 

I ( 4.4986, 0.040) ( 4.7491, 0.040) 4.9982, 0.046) 
( 5.2488, 0.019) ( 5.4979, 0.024) 5.7485, 0.023) 
( 5.9990, 0.019) ( 6.2482, 0.045) 6.4987, 0.039) 

I 
( 6.7478, 0.049) ( 6.9984, 0.027) 7.2490, 0.023) 
( 7.4981, 0.019) ( 7.7486, 0.022) 7.9992, 0.023) 
( 8.2483, 0.050) ( 8.4989, 0.052) 8.7480, 0.045) 
( 9.0000, 0.049) ( 9.4982, 0.023) 11.4898, 0.024) 

I 
( 11. 5675, 0.043) ( 11.6453, 0.050) 11. 7374, 0.050) 
( 11.9981, 0.040) ( 12.4992, 0.052) 12.9989, 0.030) 
( 13.4986, 0.026) ( 13.9982, 0.053) 14.4979, 0.048) 
( 14.9990, 0.030) ( 15.4987, 0.053) 15.9984, 0.052) 

I ( 16.4981, 0.043) ( 16.9992, 0.056) 17.4989, 0.032) 
( 17.9986, 0.048) ( 18.4982, 0.050) 18.9979, 0.033) 
( 19.4990, 0.046) ( 19.9987, 0.056) 20.4984, 0.029) 
( 20.9995, 0.030) ( 21.9989, 0.049) 22.9982, 0.061) 

I ( 23.9990, 0.058) ( 24.9984, 0.035) 25.9992, 0.046) 
( ' 26.9986, 0.035) ( 27.9979, 0.055) 28.9987, 0.049) 
( 29.9981, 0.063) ( 30.9989, 0.037) 31. 9982, 0.039) 

I 
( 32.9990, 0.061) ( 33.9984, 0.049) 34.9992, 0.055) 
( 35.9986, 0.040) ( 36.9979, 0.062) 37.9987, 0. 071) 
( 38.9981, 0.063) ( 39.9989, 0.071) 40.9982, 0 . 065) 
( 41.9990, 0.055) ( 42.9984, 0.040) 43.9992, 0.068) 

I 
( 45.0000, 0.06l) ( 47.9981, 0.048) 50.9990, 0.043) 
( 53.9986, 0.046) ( 56.9981, 0.058) 59.9990, 0.049) 
( 62.9986, 0.050) ( 65.9981, 0.071) 68.9990, 0.056) 
( 71. 9986, 0.058) ( 74.9981, 0.058) 77.9990, 0.049) 

I ( 80.9986, 0.052) ( 83.9981, 0.074) 86.9990, 0.078) 
( 89.9986, 0.078) ( 92.9981, 0.053) 95.9990, 0.052) 
( 98.9986, 0. 072) ( 101. 9981, 0.058) 104.9990, 0.066) 
( 107.9986, 0.053) ( 110.9981, 0.063) 113.9990, 0.074) 

I ( 116.9986, 0.084) ( 119.9995, 0.076) 124.9992, 0.069) 
( 129.9989, 0. 072) ( 134.9986, 0.062) 139.9982, 0.066) 
( 144.9979, 0.085) ( 149.9990, 0.066) 154.9987, 0.068) 

I 
( 159.9984, 0.081) ( 164.9981, 0.063) 169.9992, 0.061) 
( 174.9989, 0.085) ( 179.9986, 0.087) 184.9982, 0.068) 
( 189.9979, 0.078) ( 194.9990, 0.062) 199.9987, 0.075) 
( 204.9984, 0.068) ( 209.9981, 0.072) 214.9992, 0.082) 

I 
( 219.9989, 0.068) ( 224.9986, 0.059) 229.9982, 0. 072) 
( 234.9979, 0.078) ( 240.0005, 0.059) 254.9981, 0.063) 
( 269.9986, 0.062) ( 284.9991, 0.075) 299.9981, 0.087) 
( 314.9986, 0.068) ( 329.9991, 0.081) 344.9981, 0.094) 

I 
( 359.9986, 0.074) ( 374.9991, 0.094) 389.9981, 0 .111) 



I 
404 . 9986, 0.102) 419.9991, 0 . 089) 

I 
ISQAQX (C) v3.00 --- FILE ow3.dt 

I test I comb: l 

unbiased GR-ORN PART-PENETRATION "B" CURVE MODEL: 
full analysis: all active data points used 
using closure tolerance setting l.OOE-03 
root mean squared error (ft) l.08E-02 I 
hydraulic conductivity (ft/day) 802.56 

I 
vertical hyd cond (ft/day) = 16.65 
specific yield (dimensionless) = l.42E-02 
aqth: 15.00/TP: 0.00/BP: 13.00/TO: 1.00/BO: 11.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I INPUT DATA 

----------------------------------------------------------------
ISOAQX ( c) v3.00 --- FILE ow4.dt (modified) 

I ----------------------------------------------------------------
Test No 1: r • 20.00 ft Q = 10.00 gpm M = 15.0 ft 
----------------------------------------------------------------

I N. Franklin Aquifer Test, Observation Well ow - 4 
Time(min.)--Drawdown(ft) input data for test No 1 

( 0.6322, 0.029) ( 0.6653, 0.052) ( 0.6984, 0.029) 

I 
( 0.7373, 0.029) ( 0.7646, 0.030) ( 0.7992, 0.030) 
( 0.8323, 0.032) ( 0.8654, 0.032) ( 0.8986, 0.033) 
( 0.9374, 0.032) ( 0.9648, 0.036) ( 0.9979, 0.055) 
( 1.0872, 0.030) ( 1.1635, 0.035) ( 1.2514, 0.056) 

I 
( 1. 3450, 0.042) ( 1.4213, 0.056) ( 1. 4990, 0.043) 
( 1. 5869 I 0.038) ( 1.6790, 0.035) ( 1. 7568, 0.033) 
( 1.8331, 0.051) ( 1. 9224, 0.041) ( 2.0131, 0.061) 
( 2.0923, 0.048) ( 2.1686, 0.036) ( 2.2450, 0.054) 

I ( 2.3314, 0.045) ( 2.4350, 0.039) ( 2.5114, 0.042) 
( 2.5906, 0.059) ( 2.6669, 0~038) ( 2.7706, 0.059) 
( 2.8469, 0.051) ( 2.9246, 0.038) ( 3.0024, 0.043) 
( 3.2486, 0.059) ( 3.4992, 0.048) ( 3.7483, 0.043) 

I ( 3.9989, 0.056) ( 4.2480, 0.043) ( 4.4986, 0.062) 
( 4.7491, 0.046) ( 4.9982, 0.055) ( 5.2488, 0.043) 
( 5.4979, 0.041) ( 5.7485, 0.061) ( 5.9990, 0.046) 

I 
( 6.2482, 0.064) ( 6.4987, 0.046) ( 6.7478, 0.055) 
( 6.9984, 0.042) ( 7.2490, 0.042) ( 7.4981, 0.048) 
( 7.7486, 0.045) ( 7.9992, 0.042) ( 8.2483, 0.056) 
( 8.4989, 0.056) ( 8.7480, 0.051) ( 9.0000, 0.054) 

I 
( 9.4982, 0.054) ( 11.4898, 0.058) ( 11.5675, o. 071) 
( 11.6453, 0.054) ( 11. 7374, 0.069) ( 11. 9981, 0.069) 
( 12.4992, 0.067) ( 12.9989, 0.048) ( 13.4986, 0.049) 
( 13.9982, 0.069) ( 14.4979, 0.074) ( 14.9990, 0.048) 

I ( 15.4987, 0.069) ( 15.9984, 0.069) ( 16.4981, 0.052) 
( 16.9992, 0.064) ( 17.4989, 0.052) ( 17.9986, 0.055) 
( 18.4982, 0.056) ( 18.9979, 0. 071) ( 19.4990, 0. 077) 
( 19.9987, 0.062) ( 20.4984, 0.062) ( 20.9995, 0.065) 

I ( 21. 9989 I 0.056) ( 22.9982, 0.068) ( 23.9990, 0.080) 
( 24.9984, 0.068) ( 25.9992, 0.080) ( 26.9986, 0.069) 
( 27.9979, 0.059) ( 28.9987, 0.058) ( 29.9981, 0.085) 

I 
( 30.9989, 0.069) ( 31. 9982' 0.074) ( 32.9990, 0.065) 
( 33.9984, 0.058) ( 34.9992, 0.084) ( 35.9986, 0.059) 
( 36.9979, 0.084) ( 37.9987, 0. 072) ( 38.9981, 0.084) 
( 39.9989, 0.081) ( 40.9982, 0.068) ( 41. 9990, 0.062) 

I 
( 42.9984, 0.077) ( 43.9992, 0.068) ( 45.0000, 0.085) 
( 47.9981, 0.061) ( 50.9990, 0.062) ( 53.9986, 0.067) 
( 56.9981, Q.067) ( 59.9990, 0.065) ( 62 . 9986, 0.090) 
( 65.9981, 0.087) ( 68.9990, 0.090) ( 71. 9986, 0.068) 

I ( 74.9981, 0.091) ( 77.9990, 0.088) ( 80.9986, 0.084) 
( 83.9981, 0.100) ( 86.9990, 0.085) ( 89.9986, 0.084) 
( 92.9981, 0.090) ( 95.9990, 0.085) ( 98.9986, 0.080) 
( 101.9981, 0.090) ( 104.9990, 0.074) ( 107.9986, 0.080) 

I ( 110.9981, 0.097) ( 113.9990, 0.080) ( 116.9986, 0.098) 
( 119.9995, 0.080) ( 124.9992, 0.078) ( 129.9989, 0.080) 
( 134.9986, 0.081) ( 139.9982, 0.095) ( 144.9979, 0.098) 

I 
( 149.9990, 0.095) ( 154.9987, 0.078) ( 159.9984, 0.084) 
( 164.9981, 0.081) ( 169.9992, 0.091) ( 174.9989, 0.098) 
( 179.9986, 0.090) ( 184.9982, 0.098) ( 189.9979, 0.081) 
( 194.9990, 0.094) ( 199.9987, 0.081) ( 204.9984, 0.077) 

I 
( 209.9981, 0.098) ( 214.9992, 0.098) ( 219.9989, 0.075) 
( 224.9986, 0.090) ( 229.9982, 0.106) ( 234.9979, 0.080) 
( 240.0005, 0.087) ( 254.9981, 0.075) ( 269.9986, 0.087) 
( 284.9991, 0.097) ( 299.9981, 0 . 098) ( 314.9986, 0.091 ) 

I ( 329.9991, 0.088) ( 344.9981, 0 .114) ( 359.9986, 0.124 ) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

374.9991, 
419.9991, 

0 .116) 
0 .117 ) 

389.9981, 0 . 10 6) 40 4. 998 6, 0 . 10 3 ) 

------------------~---------------------------------------------
ISOAQX (C) v3.00 --- FILE ow4.dt (mod ified) 

test # comb: 1 

unbiased GR-ORN PART-PENETRATION "B" CURVE MODEL: 
full analysis: all active data points used 
using closure tolerance setting l.OOE-03 
root mean squared error (ft) 9.28E-03 
hydraulic conductivity (ft/day) 866.51 
vertical hyd cond (ft/day) 11.75 
specific yield (dimensionless) 5.56E-03 
aqth: 15.00/TP: 0.00/BP: 13.00/TO: 1.00/BO: 11.00 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INPUT DATA 

ISOAQX (C) v3.00 --- FILE mw2s.dt 

Test No 1: r • 52.00 ft Q = 10.00 gpm M = 

N Franklin St Aquifer Test, Observation Well MW - 2 S 
Time(min.)--Drawdown(ft) input data for test No 1 

( 0.8654, 0.013) ( 0.8986, 0.015) ( 0.9374, 
( 0.9648, 0.016) ( 0.9979, 0.017) ( 1.0872, 
( 1.1635, 0.019) ( 1.2514, 0.022) ( 1.3450, 
( 1.4213, 0.024) ( 1.4990, 0.020) ( 1.5869, 
( 1.6790, 0.021) ( 1.7568, 0.021) ( 1.8331, 
( 1.9224, 0.025) ( 2.0131, 0.027) ( 2.0923, 
( 2.1686, 0.025) ( 2.2450, 0.027) ( 2.3314, 
( 2.4350, 0.027) ( 2.5114, 0.027) ( 2.5906, 
( 2.6669, 0.028) ( 2.7706, 0.031) ( 2.8469, 
( 2.9246, 0.029) ( 3.0024, 0.028) ( 3.2486, 
( 3.4992, 0.030) ( 3.7483, 0.033) ( 3.9989, 
( 4.2480, 0.032) ( 4.4986, 0.035) ( 4.7491, 
( 4.9982, 0.035) ( 5.2488, 0.033) ( 5.4979, 
( 5.7485, 0.035) ( 5.9990, 0.035) ( 6.2482, 
( 6.4987, 0.035) ( 6.7478, 0.037) ( 6.9984, 
( 7.2490, 0.035) ( 7.4981, 0.035) ( 7.7486, 
( 7.9992, 0.035) ( 8.2483, 0.035) ( 8.4989, 
( 8.7480, 0.035) ( 9.0000, 0.036) ( 9.4982, 
( 11.4898, 0.040) ( 11.5675, 0.042) ( 11.6453, 
( 11.7374, 0.043) ( 11.9981, 0.042) ( 12.4992, 
( 12.9989, 0.040) ( 13.4986, 0.039) ( 13.9982, 
( 14.4979, 0.046) ( 14.9990, 0.043) ( 15.4987, 
( 15 . 9984, 0.048) ( 16.4981, 0.046) ( 16.9992, 
( 17.4989, 0.046) ( 17.9986, 0.048) ( 18.4982, 
( 18.9979, 0.048) ( 19.4990, 0.048) ( 19.9987, 
( 20.4984, 0.048) ( 20.9995, 0.048) ( 21.9989, 
( 22.9982, 0.051) ( 23.9990, 0.053) ( 24.9984, 
( 25.9992, 0.050) ( 26.9986, 0.051) ( 27.9979, 
( 28.9987, 0.052) ( 29.9981, 0.055) ( 30.9989, 
( 31.9982, 0.054) ( 32.9990, 0.056) ( 33.9984, 
( 34.9992, 0.056) ( 35.9986, 0.052) ( 36.9979, 
( 37.9987, 0.056) ( 38.9981, 0.056) ( 39.9989, 
( 40.9982, 0.058) ( 41.9990, 0.059) ( 42.9984, 
( 43.9992, 0.059) < 45.0000, 0.062) ( 47.9981, 
( 50.9990, 0.064) ( 53.9986, 0.066) ( 56.9981, 
( 59.9990, 0.069) ( 62.9986, 0.072) ( 65.9981, 
( 68·, 9990, 0.079) ( 71.9986, 0.080) ( 74.9981, 
( 77.9990, 0.085) ( 80.9986, 0.085) ( 83.9981, 
( 86.9990, 0.087) ( 89.9986, 0.091) ( 92.9981, 
( 95.9990, 0.091) ( 98.9986, 0.095) ( 101.9981, 
( 104.9990, 0.094) ( 107.9986, 0.097) ( 110.9981, 
( 113.9990, 0.098) ( 116.9986, 0.102) ( 119.9995, 
( 124.9992, 0.104) ( 129.9989, 0.106) ( 134.9986, 

ISOAQX (C) v3.00 --- FILE mw2a.dt 
test I comb: 1 

"A/B" CURVE MODEL: 

15.0 ft 

0.015) 
0.017) 
0.021) 
0.022) 
0.024) 
0.026) 
0.025) 
0.030) 
0.030) 
0.032) 
0.033) 
0.034) 
0.034) 
0.037) 
0.035) 
0.035) 
0.036) 
0.037) 
0.041) 
0.043) 
0.044) 
0.048) 
0.048) 
0.049) 
0.048) 
0.048) 
0.049) 
0.053) 
0.054) 
0.054) 
0.056) 
0.058) 
0 . 060) 
0.061) 
0.069) 
0.079) 
0.083) 
0.089) 
0.090) 
0.092) 
0.098) 
0.103) 
0.112) 

unbiased GRAVITY-DRAINAGE (B-G) 
partial analysis: 
using closure tolerance setting 
root mean squared error (ft) 
hydraulic conductivity (ft/day) 
vertical hyd cond (ft/day) 

based on one point in 3 
1.00E-03 
2.00E-03 

= 159.04 
= 7.66 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

spec ific yield (dime n s ionless) 
sto rativity (dime n s i onless ) 

J.8JE-02 
l.74E-OJ 

----------------------------------------------------------------



I 
I INPUT DATA 

----------------------------------------------------------------
ISOAQX (C) v3.00 --- FILE mw9s.dt 

I ----------------------------------------------------------------
Test No 1: r ,. 50.00 ft Q = 10.00 gpm M = 15.0 ft 
----------------------------------------------------------------

I N. Franklin St. Aquifer Test, Observation Well MW - 9 S 
Time(min.)--Drawdown(ft) input data for test No 1 

( 0.7992, 0.015) ( 0.8323, 0.017) ( 0.8654, 0.017) 

I 
( 0.8986, 0.018) ( 0.9374, 0.019) ( 0.9648, 0. 019) 
( 0.9979, 0.018) ( 1. 0872' 0.019) ( 1.1635, 0.019) 
( 1.2514, 0.019) ( 1.3450, 0.019) ( 1. 4213' 0.020) 
( 1. 4990, 0.018) ( 1. 5869' 0.019) ( 1.6790, 0.019) 

I 
( 1.7568, 0.019) ( 1.8331, 0.021) ( 1.9224, 0.022) 
( 2.0131, 0.022) ( 2.0923, 0.023) ( 2.1686, 0.023) 
( 2.2450, 0.021) ( 2.3314, 0.021) ( 2.4350, 0.022) 
( 2.5114, 0.020) ( 2.5906, 0.022) ( 2.6669, 0.022) 

I ( 2.7706, 0.023) ( 2.8469, 0.024) ( 2.9246, 0.023) 
( 3.0024, 0.024) ( 3.2486, 0.025) ( 3.4992, 0.024) 
( 3.7483, 0 . 025) ( 3.9989, 0.024) ( 4.2480, 0.025) 
( 4.4986, 0.025) ( 4.7491, 0.025) ( 4.9982, 0.026) 

I ( 5.2488, 0.026) ( 5.4979, 0.027) ( 5.7485, 0.027) 
( 5.9990, 0.027) ( 6.2482, 0.027) ( 6.4987, 0.027) 
( 6.7478, 0.028) ( 6.9984, 0.029) ( 7.2490, 0.027) 

I 
( 7.4981, 0.028) ( 7.7486, 0.027) ( 7.9992, 0.027) 
( 8.2483, 0.030) ( 8.4989, 0.030) ( 8.7480, 0.031) 
( 9.0000, 0.032) ( 9.4982, 0.032) ( 11. 4898, 0.032) 
( 11.5675, 0.032) ( 11. 6453' 0.033) ( 11. 7374, 0.032) 

I 
( 11.9981, 0.031) ( 12.4992, 0.031) ( 12.9989, 0.031) 
( 13.4986, 0.030) ( 13.9982, 0.032) ( 14.4979, 0.032) 
( 14.9990, 0.031) ( 15.4987, 0.032) ( 15.9984, 0.031) 
( 16.4981, 0.034) ( 16.9992, 0.035) ( 17.4989, 0.035) 

I ( 17.9986, 0.036) ( 18.4982, 0.038) ( 18.9979, 0.035) 
( 19.4990, 0.036) ( 19.9987, 0.038) ( 20.4984, 0.035) 
( 20 .9995, 0.034) ( 21. 9989' 0.038) ( 22.9982, 0.038) 
( 2 3 .9990, 0.039) ( 24.9984, 0.040) ( 25.9992, 0.040) 

I ( 26.9986, 0.037) ( 27.9979, 0.040) ( 28.9987, 0.038) 
( 29.9981, 0.043) ( 30.9989, 0.043) ( 31. 9982' 0.039) 
( 32.9990, 0.039) ( 33.9984, 0.040) ( 34.9992, 0.046) 

I 
( 35.9986, 0.039) ( 36.9979, 0.040) ( 37.9987, 0.049) 
( 38.9981, 0.043) ( 39.9989, 0.046) ( 40.9982, 0.040) 
( 41. 9990, 0.037) ( 42.9984, 0.038) ( 43.9992, 0.049) 
( 45.0000, 0.045) ( 47.9981, 0.045) ( 50.9990, 0.041) 

I 
( 53.9986, 0.043) ( 56.9981, 0.046) ( 59.9990, 0.045) 
( 62.9986, 0.054) ( 65.9981, 0.053) ( 68.9990, 0.056) 
( 71. 9986, 0.061) ( 74.9981, 0.062) ( 77.9990, 0.050) 
( 80.9986, 0.059) ( 83.9981, 0.056) ( 86.9990, 0.056) 

I ( 89.9986, 0.058) ( 92.9981, 0.058) ( 95.9990, 0.056) 
( 98.9986, 0.057) ( 101.9981, 0.056) ( 104.9990, 0.058) 
( 107.9986, 0.058) ( 110.9981, 0.057) ( 113.9990, 0.058) 
( 116.9986, 0.058) ( 119.9995, 0.058) ( 124.9992, 0.062) 

I ( 129.9989, 0.061) ( 134.9986, 0.059) ( 139.9982, 0.065) 
( 144.9979, 0.058) ( 149.9990, 0.052) ( 154.9987, 0.058) 
( 159.9984, 0.058) ( 164.9981, 0.063) ( 169.9992, 0.061) 

I 
( 174.9989, 0.057) ( 179.9986, 0.061) ( 184.9982, 0.060) 
( 189.9979, 0.060) ( 194.9990, 0.062) ( 199.9987, 0.061) 
( 204.9984, 0 . 061) ( 209.9981, 0.059) ( 214.9992, 0.057) 
( 219.9989, 0.058) ( 224.9986, 0.058) ( 229.9982, 0.064) 

I 
( 234.9979, 0.061) ( 240 . 0005, 0.058) ( 254.9981, 0.059) 
( 269.9986, 0.058) ( 284.9991, 0.056) ( 299.9981, 0.059) 
( 314 . 9986, 0.059) ( 329.9991, 0.066) ( 344.9981, 0.066) 
( 359.9986, 0.067) ( 374.9991, 0.069) ( 389.9981, 0.075) 

I 
( 404.9986, 0.077) ( 419.9991, 0.077) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ISOAQX (C) v3.00 --- FILE mw9s.dt 
test I comb: 1 

unbiased GRAVITY-DRAINAGE (B-G) 
partial analysis: 
using closure tolerance setting 
root mean squared error (ft) 
hydraulic conductivity (ft/day) 
vertical hyd cond (ft/day) 
specific yield (dimensionless) 
storativity (dimensionless) 

"A/B" CURVE MODEL: 
based on one point in 3 

l.OOE-03 
3.35E-03 

924.31 
3.52 
4.lSE-03 
l.12E-03 



I 
I Well MW- 2 S 

I 
Manual Drawdown Readings During Pump Test 

s 
[min] [ft] 

I 0 0 
11 0.03 
65 0.02 

I 167 0.06 
231 0.04 
515 0.07 

I 553 0.08 
614 0.11 
759 0.1 

I 
850 0.12 
967 0.15 

1082 0.12 
1204 0.13 

I 1381 0.15 
1468 0.12 
1668 0.1 

I 
1791 0.16 
2156 0.12 
2420 0.14 
2578 0.14 

I 2714 0.14 
2864 0.14 
3183 0.15 

I 3428 0.17 
3579 0.16 
3732 0.16 
3901 0.16 

I 4185 0.16 
4345 0.11 
4468 0.09 

I 4624 0.1 

I 
I 
I 
I 
I 
I 



I 
I Well MW- 9 S 

I 
Manual Drawdown Readings During Pump Test 

t s 
[min] [ft] 

I 
0 0 

I 
11 0.01 
26 0.03 
63 -0.01 

169 0.01 

I 233 0.03 
516 0.08 
551 -0.01 

I 
612 0.07 
756 0.09 
846 0.09 
965 0.09 

I 1080 0.11 
1201 0.12 
1382 0.1 2 

I 1466 0.12 
1656 0.13 
1788 0.13 

I 
2154 0.13 
2415 0.15 
2574 0.13 
2710 0.15 

I 2861 0.15 
3177 0.15 
3423 0.15 

I 
3574 0.16 
3008 0.15 
3897 0.17 
4182 0.17 

I 4340 0.12 
4463 0.11 
4621 0.11 

I 
I 
I 
I 
I 
I 



I 
I Well OW- 1 

I 
Manual Drawdown Readings During Pump Test 

t s 
[min] [ft] 

I 
0 0 

I 
7 0.02 

12 0.02 
23 0.03 
60 0 

I 160 0.02 
223 0.02 
356 0 

I 
491 0.06 
511 0.07 
548 0.08 
602 0.09 

I 669 0.11 
754 0.1 
843 0.09 

I 962 0.12 
1077 0.15 
1198 0.12 
1370 0.15 

I 1461 0.13 
1663 0.13 
1784 0.16 

I 2150 0.12 
2408 0.14 
2568 0.15 

I 
2703 0.17 
2857 0.12 
3171 0.15 
3417 0.16 

I 3567 0.16 
3002 0.15 
3892 0.16 

I 
4178 0.12 
4336 0.05 
4457 0.05 

I 
4603 0.04 

I 
I 
I 
I 



I 
I Well OW-2 

I 
Manual Drawdown Readings Duri ng Pump Test 

t s 
[min] [ft] 

I 
0 0 

I 
8 0.08 

13 0.08 
24 0.09 
61 0.04 

I 162 0.08 
226 0.1 
357 0.06 

I 
512 0.14 
550 0.12 
610 0.14 
671 0.15 

I 751 0.16 
844 0.17 
962 0.18 

I 
1078 0.18 
1199 0.2 
1371 0.37 
1462 0.18 

I 1658 0.2 
1785 0.2 
2151 0.18 

I 2410 0.22 
2570 0.21 
2705 0.24 

I 
2859 0.2 
3173 0.22 
3419 0.23 
3569 0.25 

I 3724 0.23 
3894 0.22 
4181 0.24 

I 
4337 0.17 
4459 0.15 
4619 0.15 

I 
I 
I 
I 
I 



I 
I Well OW-3 

I 
Manual Drawdown Read ings During Pump Test 

t s 
[min] [ft] 

I 
0 0 

I 
9 0.03 

25 0.01 
62 -0.01 

163 0.01 

I 226 0.01 
358 0.01 
513 0.06 

I 
551 0.07 
611 0.07 
753 0.09 
845 0.09 

I 964 0.1 
1079 0.11 
1200 0.11 

I 1372 0.21 
1465 0.12 
1657 0.31 

I 
1787 0.13 
2152 0.13 
2412 0.13 
2572 0.13 

I 2708 0.14 
2860 0.15 
3175 0.16 

I 
3420 0.15 
3571 0.15 
3726 0.14 
3896 0.17 

I 4179 0.15 
4339 0.09 
4461 0.09 

I 4620 0.08 

I 
I 
I 
I 
I 
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I Well OW- 4 

Manual Drawdown Read ings During Pump Test 

I t s 
[min] [ft] 

I 
0 0 

10 0.06 

I 27 0.05 
64 0.0001 

165 0.04 

I 234 0.06 
360 0.04 
514 0.1 

I 
552 0.08 
613 0.1 
674 0.11 
758 0.13 

I 848 0.13 
966 0.13 

1081 0.14 

I 
1203 0.14 
1373 0.22 
1467 0.16 
1666 0.17 

I 1790 0.17 
2155 0.16 
2418 0.16 

I 2576 0.19 
2712 0.18 
2862 0.18 
3180 0.19 

I 3425 0.19 
3576 0.19 
3730 0.18 

I 3899 0.18 
4184 0.18 
4343 0.13 

I 
4466 0.12 
4622 0.11 

I 
I 
I 
I 
I 
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APPENDIX E 

PUMPING WELL (MW-20S) DESIGN 
CALCULATION 
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Purpose: Design 4-inch well screen and filter pack for potential use as pumping 

well at N. Franklin St . Site . 

Methodology Per "Screen and Filterpack Design" in Groundwater and Wells , 2nd Ed ., 

F .G . Driscoll Ed. , 1986 p . 438-443 and 0 . 450-451. 

1. Choose strata to be screened and construct grain size analysis curves: See 

Geotechnical Report in RI Appendices samples MW-16D, 14-16 ', MW-lOD, 20-

22' and MW-14D, 6-8' 

2 . Determine 70% retained sediment size : 

MW-16D 14-16' 0 .9 mm 

MW-lOD 20-22' = 0 .25 mm 

MW-14D 6-8' = 0 . 18 mm 

3. Select grading of the Filter Pack on basis of finest sediments (use MW-14D) 

4 . Multiply 70% sediment size by factor of 6-10 for formations of nonuniform 

gradation: (use 6 for conservative estimate) 

0 . 18 mm x 6 = 1. 08 mm 

5 . Use result as 70% retained for well filter pack: 

j :35388/WP/pre-invt.NF 
0 1-28-95 : 10:28/ ta 

Well Gravel #1 80 % of 1.08 mm grains retained 

Well Gravel #0 12 % of 1.08 mm grains retained 

Select #1 Gravel for Filter Pack 
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6 . 

7 . 

8. 

Confirm that Uniformity coefficient (Cu) is less than 2.5 for gravel pack 

Cu= D60 = 1.33 =1.4 
DlO 0.93 

Select Screen slot size to retain 90 % + of selected filter pack 
90 % retained size of #1 gravel = 0 .93 mm 

0 .0366 inches 
Therefore select #30 slot (0.030 inches) screen size 

Maximum well pumping rate of well with 4" ID 15-foot long #30 slot screen is : 
(limiting velocity of 0.1 ft/sec) 

Q = VA =0. lft/S«,(1t )( 4ft)(15ft)(18%openareaofecreen) 
12 

Q =0.28ft3/S«, "' 125gpm 

j :35388/WP/pre-invt.NF 
01-28-95 : 10:28/ ta 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10 0 

0 
z 

w 
N ­
H~ 
UJ 

w~ 
> w . 
H~ 
UJ 

0 -
CI ~ 
<t: 
D 
z 
<t: . 
I- ~ 
UJ 

0 
0 -
C\J 

0 
0 --
0 
lD -

0 
~ 

0 
CIJ 

0 ..... 

~ 

z -
H 

z ,., 

i (-
z ...... 

90 

-

- -

- -

- ,;;a 
/ 

- -

PERC ENT 
8 0 70 

FI NER 
60 50 

- - - -
- - - - - - - -
- - - - - - >-- >--

v 
v 

~ ..,,,.. 
~ -

.,.,,., 
- - - - - >-- >--

- - - - - - >-- >--

GZA Geo Env i r onmental o f New Yo r k 
Engineers and Sc l ent l s t s 

BY 
LlO 

- -- -

- -- -

- ->--- -

/ _,, 
....----

--- -- -

--- - >--- -

WEIGHT 
30 20 

- - - - - - - -

- - - - - - - -

>-- - - - - - jJ ,, 
-,P , 

/ ,, 
r 

/ 

- - ,__ - I- - - -

- - ,__ - I- - - -

10 

[µ 

l J 

I 

~ 

I I 

9 
~ 

rp 
~ 

I - - -
I 

J_ - -

- - -

- - -

- - -

C\J 
I 
0 ..,...., 

Cf) 

0: 
w 
f-
w 

...... 2: 
I OH 

..,...., _J 
_J 
H 
2 

z 
H 

w 
o N 

O H ..,...., en 

0 ..,...., 

C\J 
0 ..,...., 

z 
H 
<I: 
0: 
(9 

> ... 
_J 
u 
a: 
0 

I-
_J 
...... 
(I) 

UJ 
z 
H 
u. 

UJ 
U1 
a: .. 
0 
u 

UJ z 
...... 
u. 

_J 
w 
> ... a: 
t!l 

UJ 
Ul a ... 
0 
u 

.. 
z 

~=1 0 
...... r.. en 
I- O.c a. l. ... ...... 
a: ... • u i "O .... Ul 
UJ D ee a 

.1ic1 = UJ 
_J •-a.ii a. >. 
::E "" -a a ... .... c: 
Ul o cii • 

61 . 
UJ .~ u 
a: 0 
::::i .... . a ... m 
Ul :II _J ... h ...... 
a: !; .. 
UJ r.. .c I-... a .., 
::E ... a. 

~! 
:i 

a 
~ z 

I-
Ul c UJ 
I-

NORTH FRANKLIN STREET SITE 
WATKINS GLEN, NEW YORK 

GR ADAT I ON TESTS 
EXPLOR . NO . Nlf-SllD 
SAMPLE NO . 99-8 
DEPTH 14 .0-18 .0 f t . 
TECH. ..8 
REVIE\1ER RAA 

WORK ORDER 
NO . UH4 
DATE lfl/92 

FILE 8023 .00 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

100 

0 
z 

w 
N 
H~ 
Ul 

w~ 
> w . 
H~ 
Ul 

o . 
II~ 
<( 

0 
z 
<( . 

I- ~ 
Ul 

C\J 

' -

C\J 

0 
0 -cu 

0 

~ -

0 
Ul -

0 

"' -

0 
C\J 

0 .... 

"' 

z :/ 
z -.... 

i .... 

90 

-

- -

- -

-

-
~ 

, 

- -

PERC ENT 
80 70 

FI NER 
60 50 

-

- - - - - - - ,__ 

- - - - - - - ,__ 

- - - - -

, 

_/ 

vv 
,...-

/ 
/ 

~ 
/ ,, 

/ 

- - - - - - ._ ,__ 

- - - - - - ._ ,__ 

GZ A GeoEnv i ronmental of New York 
Engineers and Sclentlsts 

BY 
40 

-

- ->- -

- ->- -

J 
- - -;µ 

/ ,, 

....... -- -

....... - - -

WEIGHT 
30 20 10 

j 

r 
IP 

..It 
r 

J! 
v ... 

)'" 
I 

I 
~ T - - - - -

>--- -

,_ 
- - - - - -

~ ..... -- - - - - -
'I' 

- - - - - - - - -

- - - - .... - .... - - -

- - ..... - .... - ~ - - -

-

-

-

-

-

-

Cl.I 
I 
0 ....., 

>­... 
_J 
(.J 

a: 
0 

.... 
_J .... 

Cf) (J1 

..... 

0: 
w 
f-
w 
2 

I H 
~__J 

__J 
H 
2: 

z 
H 

w 
o N 
OH 
....., CJ) 

0 ....., 

(\j 

0 
...-t 

z 
H 
<t 
0: 
(9 

CJ z 

UJ 
z .... 
u. 

... 
cnx 

_J 
U.J 
> ... 
a: 
<!l 

::I .... 
CJ 
UJ x 

UJ 
U1 
a: 
oC 
0 
LI 

UJ z .... 
LL. 

UJ 
(J1 
c: ... 
0 
u 

... • z > .. 
0 !'ci .... .... ... 
a. ... ~ .... cn.., a: i ... z u 
(J1 •m 
UJ a,, I 
CJ .lieu 
LU !!! 
_J • a. > >o x .... ... ... >o 
(J1 c. ... u 

!i .. 
LU It u a: 
::I ... o 
0 ... . 
(J1 

:I~ _J ... ca . .... cm a: 
~~ LlJ .... '- ... ... 0 CL 

x ~! 
j 

0 a z 
.... 
(J1 c UJ .... 

NORTH FRANKLIN STREET SITE 
WATKINS GLEN, NEW YORK 

GRADATION TESTS 
EXPLOA . NO . Mlf-UO 
SAMPLE NO . SS-. 
DEPIH e.o-e.o ft. 
IECH. Jll 
AEVIE~ER RAA 

lo/OAK ORDER 
NO. lBS-4 
DATE lfl/92 

FILE 8023 .00 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

100 

0 
z 

w 
N · 
H §! 
Ul 

w §! 
> w . 
H~ 
Ul 

o . 
0: §! 
<! 
0 
z 
<! . 
1-- §! 
Ul 

(\J 

' -

(\J 

0 
0 -
C\J 

0 ;:: -

0 
ID -

0 

"' 

0 
CIJ 

0 .... 

"' -

:i. -
H 

z ~ 

i (-
:i. .... 

90 

-

- -

- -

- -

~ 
v 

- -

PERC ENT 
80 70 

FI NER 
60 50 

~ - - -

- - - - >--- >--- >--- >---

- - - - >--- >--- >--- -

/ 
/ 

I 

v 
_/ 

/ 
v-

/.,, 

- _ .. l:L._ - >--- >--- - -
/ ... ,, ... 

- - - - >--- >--- - -

- - - - >--- >--- - -

GZA GeoEnv i r onment al o f New Yo r k 
Engineers and Sc l ent l sts 

BY 
40 

- -- -

>--- - f- -

>--- - f- -

v 
-;p 

- -- -

- - - -

- -- -

WEI GHT 
30 20 

IZ 
I 

I - - - - - - ~ ·~ 

I 

- - - -
/ 
kt ._ -

-:,;: / - - ,_ - ._ -

~ 

- - ~ - - - -

- - - - - - - -

I- - - - - - ._ -

10 

r 
I 
f 

( ] 
J. 
't" 

I 

Ill 
j 

fl 
~ 

- - -

- - -

- - -

- - -

- -

- - -

- - -

(\J 
I 
0 ..,...., 

>­... 
_J 
u 
a: 
0 

1-­
_J 
...... 

Cf) (/) 

.... 

IT 
w 
f-
w 
2: 

I H 

~ _J 
_J 
H 
2:: 

z 
H 

w 
o N 

O H 
..,...., Cf) 

0 ..,...., 

(\J 

0 ..,...., 

z 
H 
<( 

IT 
c..9 

D z ... 

UJ 
z 
1-1 
LL 

(11 :E 
:::J 
...... 
D 
UJ 
:E 

UJ 
en 
a: ... 
0 
u 

UJ z ...... 
LL 

_J 
w 
> ... 
a: 
CJ 

UJ 
en 
a: ... 
0 u 

... 
• z i= 0 ...... a '" 1-- ,a ca a. .... .c 

a: - ~ . u 
(11 .!: •1 UJ ... '1:11 D Oc 
UJ .. . 
_J .c Ill a. Ill :.., :E ... ..... 
(11 ..J .,. ... 

Ill 

8 .. . 
UJ 

... 
u I"" a: 0 
:::J ... . 
a ... ~ en 

16 _J ... Ill . ...... 
~ ~ a: 

UJ .. .c 1--... a., 
:E .i CL 

~ c! 
j 

a a z 
1--
(11 c UJ 
1--

NORTH FRANKLIN STREET SITE 
WATKINS GLEN, NEW YORK 
GRADATI ON TESTS 

EXPLOR . NO . Nll-iOD 
SAMPLE NO . SS-ii 
DEPTH 20 .0-22 . 0 f t . 
TECH. ..8 
REVIE~ER RAR 

WORK ORDER 
NO . i Bi• 
DATE 1n/92 

FILE 8023 .00 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ~ 

I 

11 

00 OON 
U.8. % % 

MM SIEVE 
HE! PASS RET PASS NO 

i---- - - · 1/4 - _, 

4.76 4 

3.36 6 
2 ~A 8 
2 ()() 10 

1.68 12 

1 40 14 
, , 7 16 , ()() 18 0 100.0 

R'1 20 , '1 98.9 

71 25 0 100.0 , 5. 1 83.6 

59 30 2.3 97.7 49.6 34.0 

,50 35 33.8 63.9 27.9 6. 1 

.42 40 23.3 40.6 3.~ 2.6 
35 45 24.9 15.7 , ,7 .9 
in so 11 .6 4, 1 . . 6 .3 
?~ 60 
?() 70 

15 100 
PAN 4.1 3 

·custom Blendlng Available 

S I02 
Al203 
Cao 
Fe203 

Compoaltlon (Wt%) 
99.40 K20 0.02 
0.13 TI02 0.02 
0.03 N«~O 0.01 
0.03 MgO 0.01 

L.0.1. 0.21 

•wvell uravel Grade$ 

0 1 2 3 

% % % % 
RET PASS RET PASS AcT PASS R!;T PASS 

-·- •-.. · ... _ ... _ . .... .. .. .... ... .... -. 

0 100 0 
0 100.0 3n 97.0 
2.a 97.2 !;A a 32.2 

0 100.0 16.5 B0.7 26 1 12 1 

1., 98 9 30.6 50.1 7.5 4.6 
0 100.0 23.4 75 !5 32.6 17.5 29 , .7 

1 6 98,4 '1R 1 27.4 13,e 3.9 .5 1 2 

22.8 7.!Hl 14.3 , 3. 1 24 1.5 .4 R 

32 3 43 3 e.,Q 6.2 1. 1 .4 .8 2 

2B 2 H5 1 

8.8 6.3 
3.1 ~.2 --··· 
1.1 2 1 ---
.7 1 5 

B .7 

----- - ·--
7 82 4 2 

-

Product Description 
Hardness on Moh'e scale: e-e 

Specific Gravity: 2.65 

Aold solublllty • • 1 i 

4 
% 

RET p) 

0 1C 

2 9! 
29.3 7· 
62 9 8 

4,6 4 . 

20 2. 
I 

2.0 

1 QQ1 Aleol llro1. Sand Co. In 

- - --------- -· ·- -- -



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX F 

MODIFICATIONS TO FS-BASED 
ESTIMATES 

FOLLOWING PUMP TEST 

j :35388/WP/pre-inv1.NF 

01-27-95: 16:25/ ta 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MODIFICATIONS TO FS - BASED 

ESTIMATES FOLLOWING PUMP TEST 

Data from the pump test performed at the site during the week of January 3 , 1995 were 

evaluated to develop revised values for parameters that characterize the hydrologic 

properties of the aquifer . 

1. Hydraulic Conductivity 

Rl/FS: Hydraulic conductivities obtained from slug tests performed on wells screened 

in the sand and gravel unit ranged from 10 to 300 ft /d . An average hydraulic 

conductivity value of 57 ft/d ( 2E-2 cm/s ) was used in the FS to estimate groundwater 

collection rates , loadings to the lake and cleanup durations . 

Revised Value Based on Pump Test Data : Results of the recent pump test indicate 

actual values on the order of 200 to 1,000 ft/d (7E-2 to 3 .5E-1 cm/s). Most of the 

values are onthe upper end of this range . Therefore a value of 1000 ft/d may be 

appropriate for design purposes. Appendix D-3 provides examples from the curve 

matching procedure . 

2 . GW Flow Rate and Contaminant Loadings 

FS: The calculations for natural flow rate through the site and loadings to Seneca Lake 

are contained in Appendix B-1 of the FS Report. The data as used in the FS are as 

follows: 

* 
* 

* 
* 
* 

width of contaminated area - 300 ft 

saturated thickness - 15 ft 

hydraulic gradient - 0. 002 

representative hydraulic conductivity - 57 ft /d 

average cone. of chlorinated hydrocarbons in GW - 6. lE-5 g/L 

j:35388/WP/pre-invt.NF 
0 1-28-95 : 10:34/ta 
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* average cone . of BTEX compounds in GW - l .OE-6 g/L 

Based on the above values, the flow rate through the site and the contaminant 

loadings to the lake were estimated as : 

Q = 3 gpm 

Mc1voA = 0.9 g/day 

MsTEx = 0.02 g/day 

* Revised Estimates: Using the revised values of hydraulic conductivity obtained from 

the pump test (i.e. 200 to 1,000 ft/d ), the flow rate and loadings were recalculated as 

follows: 

Q = 10 to 50 gpm 

Mc1voA = 3 .1 to 15.6 g/day 

0.06 to 0.3 g/day 

3 . Remediation Time Frames 

FS: Calculat ions fo r the time frames to remediate the groundwater through flushing were 

presented in Appendix C of the FS Report. The following data used : 

* 

* 
* 

tet rachloroethene had the longest flushing times 

initial cone. - 2.0E-1 mg/L 

cleanup level - SE-3 mg/L 

partition coefficient - 277 L/kg 

bulk density of soil - 1.6 kg/L 

organic carbon fraction in soil - 0. 01 

j :35388/WP/pre-invt.NF 
0 1-28-95: 10:34/ ia 
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* porosity of soil - 0 .4 

* volume of contaminated groundwater - 360,000 ft3 

* natural flow rate through the site - 500 ft 3 Id (3 gpm) 

Using the above values, the cleanup time for tetrachloroethene was estimated to be : 

T = 80 yrs 

Revised Estimates : Using the revised values of flow rate through the site of 10 to 50 

gpm, the time of cleanup was recalculated as: 

T = 5 to 25 yrs 

4. Sizing of the Extraction System 

FS: The requirements of the extraction system were determined in Appendix B-2 of the 

FS Report. The capture zones were simulated using a MODFLOW model . The se lected 

option consisted of two wells , each located in one of the plumes identified at the site . 

The wells were extract ing 5 gpm each , for the total rate of 10 gpm . They were capturing 

the groundwater flowing through the site , as well as some water from the lake . The flow 

rate in excess of the 3 gpm flowing through the site was providing additional flushing . 

The PS-based extraction model is shown on Figure 3 . 

Revised Estimates: The revised GW flow rate through the site is estimated to be 50 gpm 

assuming a K-value of 1000 ft/d. Assuming that some water from the lake will also be 

captured by the extraction system, a design flow rate of up to 75 gpm was considered . 

Figures 1 and 2 show the limits of the capture zones associated with 50 gpm and 75 gpm 

groundwater treatment systems extraction rates, respectively . The impact of pumping 

extraction wells was simulated using MODFLOW with the assumption of a single 

extraction well at each contaminant plume . Because the pumping test results suggest that 

well yields significantly greater than 12 gpm may not be attainable, proposed locations 

for additional wells are presented on the drawings . If these additional wells were 

j:35388/WP/pre-invt.NF 
0 1-28-95 : 10:34/ta 
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installed, a design rate of 50 gpm could be attained by pumping each well at 12 .5 gpm. 

Pumping of the additional wells would result in a similar capture zone and likely reduce 

the quantity of relatively 11 clean 11 groundwater being processed through the treatment 

system . 

The ultimate number of long-term pumping wells required to capture the plumes are 

dependant on the efficiency of indi victual wells . The 4" well utilized during the pump 

test was able to supply approximately 12 gpm on the long term basis . Its efficiency was 

estimated to be on the order of 1-10 % . Typically , production wells have efficiencies in 

excess of 25 % . Two wells (one at each plume) may be sufficient , if they can achieve 

efficiencies of 30 % or higher . This may be accomplished by increasing the well 

diameter , size of the gravel pack and slot sizes in the screen. Developing the wells as 

production wells will also increase efficiency . If the desired efficiencies cannot be 

accomplished , up to 4 wells (two at each plume) may be required . The cost of a single 

well has been estimated in the FS as $13,000. From that , increasing the number of wells 

by 2 (worst case scenario) would add approximately $26 ,000 to the capital cost. 

j :35388/WP/prc-invt.NF 
0 1-28-95 : 10:34/ta 
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URS WELL DEVELOPMENT /PURGING LOG 
CONIULTAllTS, IHC. 

PROJECT TITLE : __ ---'-"W~c~~~±b"'--~t~~~1~~k=\=\~__,§~h~e~~~+---_p.l...-l.-0~-:L'"~--------------~ 
PROJECT NO.: 

STAFF : 
) 

DATE: 

WELL NO .: M w--1 S 
CD TOTAL CASING AND SCREEN LENGTH (FT.): --'-~ ..._Z-__ 

@CASING INTERNAL DIAMETER ( in.): 

@WATER LEVEL BELOW TOP OF CASING (FT.) __ ~_. '-f.......__ 

@VOLUME OF WATER IN CASING (GAL.) 

WELL 1.0. 

1" 
2" 
3 " 
4 II 

5 " 
6" 
8" 

V= 0 .0408 c©2 x <CD-@> = -z_ .. <tsS' GAL.( 3casinos) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 3 ~ 

pH ·7.1 0 7.oo 7. l~ 

Spec. Cond. (t.1mho) IDS'O \ lfo'i q3<; 

Turbidity (NTU) <o11 l....'f . t II.~ 

Temperature (•c) \'3. 1 l""3 . q \~.1 

VOL. 
GAL./FT. 

0 .04 
0 . 17 
0 .38 
0 .66 
1.04 
1.50 
2.60 
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URS WELL DEVELOPMENT /PURGING LOG 
COMIULTAllTl, INC. 

PROJECT TITLE : ___ ~0=w~±b~.:.._~17:~~~4..~1~1 ,~, ~~~h~~~<+~· --__._e~~.r=------------------~ 

PROJECT NO.: '3'; 

STAFF : 

DATE: 

WELL NO .: M w ·-d--S 
WELL 1.0. VOL. 

GAL./FT. 

IL-CD TOTAL CASING AND SCREEN LENGTH {FT.) :---- 1" 0 .04 
2" 0 .1 7 

®CASING INTERNAL DIAMETER {in.) : ?..- 3 II 0 .38 
4 II 0 .66 

@WATER LEVEL BELOW TOP OF CASING {FT.) -----­l,.j 9 5 " 1.04 
6" 1.50 

@VOLUME OF WATER IN CASING {GAL.) Q.?'-f 9" 2.60 

v = 0 .0400 <®2 x <CD-@> = _---.-Z ...... 8"""'l-;;;;......;..... _GAL. ( 3 casinos) 

PARAMETERS ACCUMULATED VOLUME PURGED {GALLONS) 

0 3 ~Mvu 

pH (oCjo (;.~f 7.o/ 

Spec. Cond. (t~mho) I 17'-f qq3 Ide,<? 

Turbidity (NTU) rz.. ~ -z.. oc;, -$. 'l-

Temperature (°C) 1-1 .£.. It.\. llf_C 

'--------------------------------------------------- ---------' 
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URS WELL DEVELOPMENT /PURGING LOG 
COMIULTMITI, INC. 

PROJECT TITLE = _ ___i;::V~~~+~h:..l.-__:...r.~""~·~~~~\~~~;__)~~=e.e:=..i....t_-_P;__F~:[::.._ ______ ~ 

PROJECT NO.: ·~,.-

STAFF : 

DATE: l 1 2, 

WELL l.D. VOL. 
WELL NO .: t')LJ--S<) GAL./FT. 

1-z... ') (}) TOTAL CASING AND SCREEN LENGTH (FT.) : __ ___.;._ I II 0 .04 
2" 0 .1 7 

@CASING INTERNAL DIAMETER (in .) : l- 3" 0 .38 
4" 0 .66 

b ~to I @WATER LEVEL BELOW TOP OF CASING (FT.)---­ 5 " 1.04 
6" 1.50 

@VOLUME OF WATER IN CASING (GAL.) a" 2 .60 

v = o.o4oa (®2
x (Ci)-@> = GAL. ( 3 casinQs) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 ~ SAMf l.£ 

pH ·7~0S- ~Sr { .Cle 

Spec. Cond. (4mho) Wlo 61-D ('bS-0 

Turbidity (NTU) ~0"°3 )S3 -u. S' 

Temperature (°C) \<.\_l I~-£?, fl{."> 

<'-----------------------------------' 



I 
I WELL DEVELOPMENT /PURGING LOG URS 

CONIULTMITI, INC. 

I PROJECT TITLE : __ .L;t};...;;..c ...;.../ _th __ t-'-'1....::;;t>'"'"'"''-"~=I_,_,'«'-'-' _..::;....,,...:Sf:r'-"e-.;:;v;;;..o} __ -____.i>_t-'-'- .:C=-------

I 
PROJ EC T NO. : ~~"?:.<3~ 

STAFF : ; 

I DATE: 

I WELL NO.: 
WELL 1.D. VOL. 

GAL./FT. 

11- 1" 0 .04 CD TOTAL CASING AND SCREEN LENGTH (FT.) : --'----­

I 
2" 0 . 17 

z. 3 " 0 .38 ®CASING INTERNAL DIAMETER ( in.) : 
4 II 0 .66 

I L/ .1y 5 " 1.04 
6" 1.50 

@WATER LEVEL BELOW TOP OF CASING (FT.) -.....:....._...;.......i..._ 

@VOLUME OF WATER IN CASING (GAL.) I. L. 8" 2 .60 

I V= 0.0408 (©2 x ((j)-@) = ~ • ~ GAL. ( 3 casinos) 

I PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

I 0 i ~ 

I pH 1 ·1'6 1.1( l fl) 

I Spec. Cond. (4mho) U-;;o [.Jc;io 5z.-50 

I Turbidity (NTU) TI .tr 8.G'S- i.f .oc, 

I 
Temperature (°C) rz.~~ l<.f ~ I \) ~ 1-

I 
I 
I 

,... .,. 
If) 
N 
I 
c 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 
I 
I 
I 
I 

,... 
~ 
If) 
N 
I 
~ 

I 

URS WELL DEVELOPMENT /PURGING LOG 
CONIULTANTS, INC. 

PROJECT TITLE : ____ ~tY~~~·-r ~~h----h~r~~~A-~_1-_~ __ S..-.........tr~e=~~+ ____ ?_r_- _.1:" __________ ~ 

PROJECT NO.: s~ 31> 

STAFF: 

DATE: 

WELL NO.: fl\ w ·~ 5'~ 

CD TOTAL CASING ANO SCREEN LENGTH (FT.) : 

@CASING INTERNAL DIAMETER (in .) : 

@WATER LEVEL BELOW TOP OF CASING (FT.) 

@VOLUME OF WATER IN CASING (GAL.) 

v= 0.0400 c®2
x c(i)-@> = 

WELL 1.0. 

IS- 1" 
2" 

'"Z.- 3" 

(,.1 u 
4 II 

5" 
6" 

( . 3i 9" 

lf .ti GAL. ( 3 casinQs) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 5 ~n.£ 

pH l, .•Vi b <' . ri. to .. ·r1 

Spec. Cond. (4mho) !f<(c;- fS"'H IU 3 

Turbidity (NTU) -z.r z.. l ~ . 3 'iz. . <.;, 

Temperature (°C) 1-Z- f- l'f .'-i /3 . <o 

VOL. 
GAL./FT. 

0 .04 
0 . 17 
0 .38 
0 .66 
1.04 
1.50 
2 .60 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

URS WELL DEVELOPMENT /PURGING LOG 
CONSU\.TANTS, IHC. 

STAFF : 

DATE : 

WELL NO .: /\,\ \;.)- ~l) 

30.0 CI) TOTAL CASING AND SCREEN LENGTH (FT.) : -~--

@CASING INTERNAL DIAMETER (in .) : 

@WATER LEVEL BELOW TOP OF CASING (FT.) 

@VOLUME OF WATER IN CASING (GAL . ) 

}.; 

0.1-1 

~ . c< ~ 

WELL l.D. 

1" 
2" 
3" 
4 II 

5 " 
6" 

s" 

2 v = o.o4os (® x ((D-@) = -~I_/ _.S_9' __ GAL. ( 3 casings) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 n. <)1\1-\iil.£ 

pH {.q ~ ,% 1.o<p 

Spec. Cond. (4mho) 1c(,,o i (tJ \lD 9~}0 

Turbidity (NTU) · 1 .~ ::r. 7..,1 1-i( 

Temoerature (°C) r),t:i 't)·~ \-Z. 0 
/• 

COMMENTS : 

VOL. 
GAL./FT. 

0 .04 
0 . 17 
0 .38 
0 .66 
1.04 
1.50 
2 .60 



I 
I URS 

CONIULTMITS, INC. 
WELL DEVELOPMENT /PURGING LOG 

I PROJECT TITLE = --~~-o~[ ~~..__ .......... 0r~a~~~~~\~~~-S~t~- ~-e~~~----P~r~--r:-------~ 

I 
PROJECT NO.: ~S°"3~6 

STAFF : 

I DATE: 

I 
WELL 1.0. VOL. 

GAL./FT. 

13- r" 0 .04 

WELL NO .: MW-1-S 
CD TOTAL CASING AND SCREEN LENGTH (FT.) : --'--'---

I 
I 

2" 0. 17 
~ 3 II 0 .38 

S" /i~ 
4 II 0 .66 
5 II 1.04 
6" 1.50 

1 .~ f- ell 2 .60 

@CASING INTERNAL DIAMETER ( in.) : 

@WATER LEVEL BELOW TOP OF CASING (FT.) ---­

@VOLUME OF WATER IN CASING (GAL.) 

I V= 0 .0408 (®2 x ((!)-@) = __ 5_._k·_f - GAL. ( 3 casinos) 

I PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

I 0 fo 9-Htte 

I pH 7 . l (!f 7 .2. ') 7 .. 7>7-

I Spec. Cond. (4mho) l'°Z.c'6 l ~1o {( ) f-

I Turbidity (NTU) ~ .-~ lf7..J i.{ 8. lt; 

I 
Temperature (°C) 1'1 .eo 1~.o 1-t .1 

I 
I 
I 

.... • If) 
N 
I 

cl 

I 
- --



I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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URS WELL DEVELOPMENT /PURGING LOG 
CONIULTAllTl, INC. 

PROJECT TITLE : }JCJI \-b Ern.vJl'..tl" S"t.-e-J-- - ?.\?:L 

PROJECT NO.: ~; 
~~~....-,.;.--"""--~~~~--~--------~ 

STAFF : T, ~/"1.A.~0 (, ,2.oll......h .. vd'.'.\ 

DATE: II )u_/qi 

WELL NO .: iV\l.J-~S 
WELL 1. 0 . 

(!)TOTAL CASING ANO SCREEN LENGTH (FT.) : 15° 

@CASING INTERNAL DIAMETER (in.) : 2-

@WATER LEVEL BELOW TOP OF CASING (FT.) 1,c I 

@VOLUME OF WATER IN CASING (GAL.) I .o z.. 

2 
V= 0.0408 <® X ((!)-@) = __ '3_._D_Co _ GAL. ( 3 casin9s) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 '--/ 91;~ 

pH 1.1s l.~I 7.o4 

Spec. Cond. (4mho) ·-zz...'t.o q'f~ low 

Turbid ity (NTU) 'l loeo i-Z., ia ~-81 

Temperature (•c) H .t./ /l/, } · i3. I 

. 

COMMENTS : .-.,,._,,, I ,.- L • I I ( ' t I_ ' l v • .., ~· \v ' •.110. v...a..,-er - l ec-v ec "tC"'f'c>:-Q..r, ) 

VOL. 
GAL/FT. 

0 .04 
0 . 17 
0 .38 
0 .66 
1.04 
1.50 
2 .60 

·L-----~~--------------------------' 
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URS WELL DEVELOPMENT /PURGING LOG 
CONIU&.TAllTS, IHC. 

PROJECT TITLE : ___ __,,_rJ~~~r~th~~[~c~o~·v=k~l\~' n"'--~5~·tr~~~e~+ __ -_p:....,;,.,P:(..=....----------~ 
PROJECT NO.: '°3S <6 

STAFF : 

DATE: II I z...z. Jez i 

WELL 1.0. VOL. 
GAL/FT. WELL No.: M w-<39 

':50 CD TOTAL CASING AND SCREEN LENGTH (FT.) :---- 1" 0 .04 
2 11 0 . 17 

®CASING INTERNAL DIAMETER (in.) : ?.- 3 II 0 .38 
4 II 0 .66 

~. (pz_ @WATER LEVEL BELOW TOP OF CASING (FT.)---­ 5 II 1.04 
611 1.50 

@VOLUME OF WATER IN CASING (GAL.) -:s.~3 8" 2 .60 

V = 0 .0408 <®
2
x <(!)-@) = lo .~er GAL. ( 3 cas inos) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 ti SAt-tA£ 

pH rz_ .. 18 1 .. ~ ll . 151 

Spec. Cond. (~mho) -New 'l~l/co l'f3t 0 

Turbidity (NTU) 7..8.3 0 . 1 ~ ~.5"" 

Temoeratur1 (°C) na- 1s,b 13.4 
. 

COMMENTS : 

'-------------------------------------------------------------l 
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I 
I 
I 
I 
I 
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URS WELL DEVELOPMENT /PURGING LOG 
C0"9ULTMtTl, INC. 

PROJECT TITLE : _ ___,:J~e;;__.~ __ \=~r-=a.:..:....,:....:..;k::....J' lu..:\ ·~' _.\"--' .. i-t_,_. e"""'<'"""} __ V,_,-.:.....r :r=----------

PROJ EC T NO. : 353£><6 

STAFF: 

DATE: \\ h-1 I 

WELL NO .: fv'\w .- lo<; 

CD TOTAL CASING AND SCREEN LENGTH (FT.) : 

@CASING INTERNAL DIAMETER (in .) : 

@WATER LEVEL BELOW TOP OF CASING (FT.) 

@VOLUME OF WATER IN CASING (GAL.) 

v = 0 .0400 (®2 x ((D-@) = 

WELL l.D. 

1':}_ 1" 
2" 

2, 3" 
4" 

7a I 5" 
5" 

I . 1'-f 9" 

5 . lf-z._ GAL. ( 3 casinos) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 ._, Stlrl.'>t£ 

pH l . ~.,- (, . 71 I .I~ 

Spec. Cond. (4mho) ~ b'3 S'~?.. 11-t.,-

Turbidity (NTU) l'>)ClO iD1 Cf le.+ 
-

Temperature (°C) !'-\ .'f I tf .1c l<f. 3 

VOL. 
GAL./FT. 

0 .04 
0 . 17 
0 .38 
0 .66 
1.04 
1.50 
2 .60 

L---------------------------------' 
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URS WELL DEVELOPMENT /PURGING LOG 
CON91ATANTI, INC. 

PROJECT TITLE = _ _._N~o~-'_ft,, _ _._f~r"~~~~~--'""'l~ ~----~~fy-e~~~f--__,p~~~.s:-;;__ ______ ~ 
PROJECT NO.: i 

STAFF: 3 . lctr1AS c. 

DATE: l\ I.,_, /<:t 

WELL 1.D. VOL. 
WELL NO.: tv'\ l0 ·- l O D GAL/FT. 

zg .<13 CD TOTAL CASING AND SCREEN LENGTH (FT) : _ ___;_....:....;;___ 111 0 .04 
211 0 . 17 

@CASING INTERNAL DIAMETER (in.) : z_ 3 11 0 .38 
4 II 0 .66 

7. ,.;-@WATER LEVEL BELOW TOP OF CASING (FT.) --"----­ 5 II 1.04 
6 " 1.50 

@VOLUME OF WATER IN CASING (GAL.) ~ . ii- 8 11 2 .60 

v = 0 .0408 c®2 x c(!)-@> = IL <o I GAL. ( 3 casinQs) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 I~ 
~t.£ 

pH 1 ~OI b£1- 7-. 1~ 

Spec. Cond. (4mho) 15'-10 IS-'ioo l ~ ~/0 

Turbidity (NTU) r=s . <.? <f o.1 'ID- ~ 

Temperature (°C) if S-- l3.+ N.2-

COMMENTS : 



I 
I URS 

CON9Ul.TMITI, INC. 
WELL DEVELOPMENT/PURGING LOG 

I 
I. 

STAFF : 

I DATE: 

I WELL NO .: MW - \\ ~ 
CD TOTAL CASING AND SCREEN LENGTH (FT.) : _ __.;;..__ __ 

WELL l.D. VOL. 
GAL/FT. 

l .i;- 111 0 .04 

I @CAS ING INTERNAL DIAMETER ( in.) : 

2 11 0 . 17 
7- 3 11 0 .38 

4 II 0 .66 

I @WATER LEVEL BELOW TOP OF CASING (FT.) ----'-'-­" . 'f I 5 II 1.04 
6 11 1.50 

@VOLUME OF WATER IN CASING (GAL.) /, 'f le all 2 .60 

I v = o.o4oa c®2
x c<D-@> = Lf.J<? GAL. ( 3 casings) 

I PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

I 0 5 S~i><i 

I pH f-;D 1 ts:, . ~1 I <6.1-9 

I Spec. Cond. (4mho) 17 C,D loS-3 I( ~-z_ 

I Turbidity (NTU) / 1oco "5D 7.- l..t8 

I 
Temperature (°C) {L. • "' 17>.lc 1"3 ~ 0 

. 

I 
I 

COMMENTS : /u,-i.,.-d - '2-.us.t- co-for 

I ~ 
~ 
If) 
N 
I 

c( 

I 
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N 
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URS WELL DEVELOPMENT /PURGING LOG 
CONIULTAltTI, INC. 

PROJECT TITLE = --~~~~·~- ~~~'--'h~~~a=N~(L~l~iA...__~~~+~re~- e~~'---~-'--Pr=r'---~~~~ 
PROJECT NO.: 3f39 D 

STAFF : --r-. I' ~ U r/ .. u.S O 
) 

DATE: 

WELL NO.: MvJ- t\D 
CD TOTAL CASING AND scREEN LENGTH (FT.) : _ z_ ............ e __ 

l.­®CASING INTERNAL DIAMETER (in.) : 

@WATER LEVEL BELOW TOP OF CASING (FT.) _ {p_- ._Lf~l -

@VOLUME OF WATER IN CASING (GAL.) 

WELL l.D. 

1" 
2" 
3" 
4 II 

5" 
6" 

a" 
2 · 

v = 0.0408 (® x ((j)-@) = (( .o I GAL. ( 3 casinQs) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 \"?- SAl1~<t 

pH l"Z. ,'Z-f.; i .eo IZ.C 1-

Spec. Cond. (4mho) li?-o i-wsc> lkl(O 

Turbidity (NTU) z.s-~ [,r;;;. -z_ 131 

Temperature (°C) rz. .. 1 ,,,,.2- \3. -z._ 

. 

COMMENTS : 

VOL. 
GAL/FT. 

0 .04 
0 .1 7 
0 .38 
0 .66 
1.04 
1.50 
2 .60 



I 
I WELL DEVELOPMENT /PURGING LOG URS 

CON9ULTMITI, INC. 

I PROJECT TITLE = __ µ==-o~t±~h-'-~h~~~a=A~k~\'~1A..:..-~>~+~~~~~~---~P~~~T'=-------~ 

I 
PROJECT NO.: 3S-3 <? S 

STAFF: 

I DATE: 

I 
WELL l.D. VOL. 

GAL/FT. 

1-7 1" 0 .04 

WELL NO .: /ll LJ- I ;!-- S 
CI) TOTAL CASING AND SCREEN LENGTH (FT.):----

I 
2" 0 . 17 

2 3" 0 .38 @CASING INTERNAL DIAMETER (in.): 
4 II 0 .66 

I le.Lei 5" 1.04 
6" 1.50 

@WATER LEVEL BELOW TOP OF CASING (FT.) -~ .......... -

@VOLUME OF WATER IN CASING (GAL.) l. f-z_ 8" 2 .60 

I V = 0.0408 <©2 x <CD-@> = 4- . i.[p · GAL. ( 3 casinos) 

I PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

I 0 ') ~Pu 

I pH l .~~ l ,C l'I 1.o').. 

I Spec. Cond. (4mho) \<,Soo \£.ID 1'3"'3~ 

I Turbidity (NTU) ) /CC() l/lf .er 7yt o 

I 
Temperature (°C) IY . ?-- l'f.L . I lf. I 

I 
I 
I ~ .,. 

If) 
N 
I 

I 
C( 



I 
I WELL DEVELOPMENT /PURGING LOG URS 

COMIULTAllTl, INC. 

I PROJECT TITLE = ---~V~o~.r~t~h-~f~<~A~~~k_/ ;~·'-S~r~· ~~e~~+...;.__~P ~F-I;;...._ ____ ~ 

I 353'38' PROJECT NO.: 

STAFF: 3 . (g{U.5 0 

I DATE: 

I 
WELL l.D. VOL. 

GAL/FT. 

tY 1" 0 .04 

WELL NO.: f'/\ 1.;._I - \ ~ S 
CD TOTAL CASING AND SCREEN LENGTH (FT.) : --'---'-----

I 2" 0 . 17 
-z.. 3 II 0 .38 ®CASING INTERNAL DIAMETER (in.) : 

4 II 0 .66 

I i1.} . ? 2,... 5 II 1.04 
6" 1.50 

@WATER LEVEL BELOW TOP OF CASING (FT.)---­

I 
O. l?3 all 2.60 @VOLUME OF WATER IN CASING (GAL.) 

l.8 ] GAL.(3casinQs) 

I 
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

I 0 d- SAMrlf 

I pH 7. ii L.+o h.(r1 

I Spec. Cond. (4mho) IV o> n't9 j7,r)£,, 

I Turbidity (NTU) >-1or:o 1-z.t) t.to. ~. 

I 
Temperature (°C) I'-/. lo J<f .b I t,~ 

I 
I 

i5~9qn f'"U '}·€ t...> ~~ K .... d--c:..c ior f...._ .r b ~d ~ ~j > 

C..ku.r~ J +-c ~ ..... S ~ - tc.lcr -H.J-

COMMENTS : 

I .... .,. ,,, 
N 
I 

I 
C( 



I 
URS 

CONIULTMTI, INC. 
WELL DEVELOPMENT /PURGING LOG I 

I 
I 

STAFF: 

I DATE: I ( I z_, 

I WELL NO .: ~W -llS 

CD TOTAL CASING AND SCREEN LENGTH (FT.):-"--'----'----

WELL l.D. VOL. 
GAL./FT. 

Ii./.) 1" 0 .04 

I ®CASING INTERNAL DIAMETER (in.) : 
2" 0 . 17 z_ 
3" 0 .38 
4" 0 .66 

I @WATER LEVEL BELOW TOP OF CASING (FT.)---­·1.o·t, 5" 1.04 
6" 1.50 

@VOLUME OF WATER IN CASING (GAL.) i. 3S- a" 2 .60 

I v = o.o4oa c©2
x <CD-@> = ----'-t./-_.,o_c;---'--_ - GAL. ( 3 casinos) 

I PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

I 0 ')" 91-i'ifU: 

I pH 1-7~ 7:-fs 1.l.r; 

I Spec. Cond. (4mho) t£8o 1$<&1 (C(z.~ 

I Turbidity (NTU) "">i oOO 3z.. I 50'.f 

I 
Temperature (•c) li .q tS.i l'3. + 

I 
I 
1· ,__ ., 

~ 
N 
I 

I 
C( 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 

URS WELL DEVELOPMENT /PURGING LOG 
C°"9Ul.TAllTI, INC. 

PROJECT T ITLE : ~~~tJ_r~J ~~· ~~~~<i~u~~~t~\~1 ~~~=)~tr~~=~-t~- -"-p~F=I"~~~~~~~ 
PROJECT NO.: 3~3 ·g 3 

STAFF : 

DATE : 

WELL NO .: /}ltA,' - n~ 5 
CD TOTAL CASING ANO SCREEN LENGTH {FT.) : 

@CASING INTERNAL DIAMETER { in.) : 

@WATER LEVEL BELOW TOP OF CASING {FT.) 

@VOLUME OF WATER IN CASING {GAL.) 

v = 0 .0400 c®2
x <CD-@> = 

WE L L 1.0. 

t z; 1" 
2" 

d-- 3 " 

16 i( 
4 II 

5 " 
6" 

() (1 r; . ( 8" 

Z~6~ GAL. { 3 casinos) 

PARAMETERS ACCUMULATED VOLUME PURGED {GALLONS) 

0 ~ 
'.5;1tt~l£ 

pH (,.,.q I ~ .9~ ~.11o 

Spec. Cond. (4mho) '6 ll gt,;).- St-/ 

Turbidity (NTU) ~i . Z... Z .1&2 q.3z_ 

Temperature (°C) tS-. C> It.~ I~ .7-

COMMENTS : 

VOL. 
GAL/FT. 

0 .04 
0 . 17 
0 .38 
0 .66 
1.04 
1.50 
2 .60 



I 
I WELL DEVELOPMENT /PURGING LOG URS. 

CONIUl.TAMTI, INC. 

I PROJECT TITLE : --~fJ:~o ·:......' ·fh.r....;..;...._....l::_._,,-_,_.,, _,_.,, -=~ ....... (1 ....... 1.._-=S:;...;..~....:...r=c_ e~f-__ """"P'--'-r =T;...._ ___ _ 

I 
PROJECT NO.: ~S~<;;~ 

STAFF : 

I DATE: 11 /-u q 

I 
WELL 1.0. VOL. 

GAL/FT. 

l'-f . s- 1" 0 .04 

WELL NO .: M~- tq s 
CD TOTAL CASING AND SCREEN LENGTH (FT.): -....:......L-~-

I 
2" 0 . 17 

2- 3" 0 .38 
4 II 0 .66 

® CASING INTERNAL DIAMETER (in.) : 

I 
b . cs- 5" 1.04 

6" 1.50 
@WATER LEVEL BELOW TOP OF CASING (FT.}---­

@VOLUME OF WATER IN CASING (GAL.} (. 5 a" 2 .60 

I ____ 3"-._9.___ GAL. ( 3 c as i n~s} 

I PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS} 

I 0 ~ ~ 

I pH 1.?fo i-.oo liz.. 

I Spec. Cond. (4mho) cyz.~ 30 i cro+ 

I Turbidity (NTU) 7 1coo SCI? ?.Z-1 

I 
Temperature (°C) \5. 'f \ (,,. 0 15.Lj 

I 
I 

COMMENTS: Ku sf- -c_cA0 ,- V-.;li f -er - fu. ,r b ~& . 

I 
,.. .,. ,., 
N 
I 

"' I 



URS WELL DEVELOPMENT/PURGING LOG 
COttlUL.TMITI, INC. 

PROJECT TITLE = _--~&J ........... o_.-_~----"'~~r~c~,w~IL-""--'-'-l;~.1--~~~~-e~~~+-__ ~ __ P_1~--J:"::;__ ______ ~ 

PROJECT NO.: 

STAFF: 

DATE: ll / z_1 

WELL NO.: fJt.w .---z...os WELL l.D. VOL. 
GAL/FT. 

CD TOTAL CASING AND SCREEN LENGTH (FT.) :---=-=-"-..;;;.... z_z_ .o J 111 0.04 
211 0.17 

@CASING INTERNAL DIAMETER ( in.) : L/- 311 0 .38 
4 II 0.66 

1. t;"=t-@WATER LEVEL BELOW TOP OF CASING (FT.) _ __._ __ ...._ 5 II 1.04 
6 11 1.50 

@VOLUME OF WATER IN CASING (GAL.) Y. z-> 8" 2.60 

v = 0 .0408 (®2 x <(!)-@) = -Z..l/. Pi GAL. ( 3 casinCls) 

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS) 

0 7-5 ~fl.t 

pH ·7. 'ti 1-;;o ·1.w 

Spec. Cond. (4mho) /obs l5ol /utft 

Turbidity (NTU) )'loec lls 1B.1 

Temoerature (°C) Ji.~ 1~.'s l'f.?i 


