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ABBREVIATED WORK PLAN – DECEMBER 2013 

OUTPOST MONITORING WELL REHABILITATION (BPOW 4-1 and BPOW 4-2) 
PRE-DESIGN FIELD INVESTIGATION, OPERABLE UNIT 2 GROUNDWATER 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT (NWIRP), BETHPAGE, NEW YORK 

This abbreviated work plan addendum has been prepared for the Mid-Atlantic Division of the Naval 
Facilities Engineering Command (NAVFAC) pursuant to Contract Task Order (CTO) WE15, issued 
under Comprehensive Long-term Environmental Action Navy (CLEAN) contract number N62470-11-
D-8013.  This abbreviated work plan addresses activities to be conducted at the Naval Weapons 
Industrial Reserve Plant (NWIRP) located in Bethpage, New York.   

Scope and Objectives 

The objective of the field activities defined in this abbreviated work plan is to rehabilitate two 
outpost monitoring wells (BPOW 4-1 and BPOW 4-2) that have failed well integrity testing 
performed in September 2013 in accordance with the UFP SAP Addendum – Well Integrity Testing 
Investigation and Testing Protocol (Resolution Consultants, 2013).  New 2-inch wells will be 
installed inside of the 4-inch casings.  The rehabilitated outpost monitoring wells will be land 
surveyed and one round of groundwater samples will be collected for VOC analysis following repair. 
The location of the wells is shown on Figure 1. 

Background 

As part of the Public Water Supply Contingency Plan (PWSCP) two outpost monitoring wells (BPOW 
4-1 and 4-2) were installed for purposes of providing an early warning of potential impacts to the 
Levittown public water supply (5303).  In May 2012, Trichlorotrifluoroethane (Freon 113) was 
detected in outpost well 4-1 at a concentration that met the established trigger value of 1.5 
micrograms per liter (ug/L) for this well.  As directed in the PWSCP, outpost well 4-1 was re-
sampled and similar results were detected.  The integrity of both of the wells was tested according 
to the procedures outlined in the UFP SAP Addendum – Well Integrity  Investigation and Testing 
Protocol, and it was determined that both were compromised.  Because of the potential for the 
migration of contaminated shallow groundwater to deeper intervals via the compromised wells, it is 
determined that they should be rehabilitated. Rehabilitation will be performed according to the UFP 
SAP Addendum – Outpost Monitoring Well Rehabilitation (Resolution Consultants, 2013).  

Well Repair Task Plan 

Details of the repair plan are provided below. All aspects of the field investigation specified in the 
UFP SAP Addendum - Outpost Monitoring Well Rehabilitation - Operable Unit 2 (Resolution 
Consultants, 2013) will be followed. 

Outpost Monitoring Well Installation 

The construction of the 2-inch wells will be as close as possible to the original construction of the 
existing outpost wells. Specifications for the existing wells are listed in Table 1. BPOW 4-1 has a 
total well depth of 692 feet (ft) below ground surface (bgs).  The screened interval is 652 to 692 
ft bgs. BPOW 4-2 has a total well depth of 765 ft bgs.  The screened intervals are 725 to 735 ft 
bgs and 745 to 765 ft bgs.  The repair of BPOW 4-2 will be finished off with one 40 foot screen.  
The boring logs and well construction logs for the two outpost monitoring wells are provided in 
Appendix A.   
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The 2-inch wells will be installed to the same depth as the original outpost monitoring wells.  The 
wells will be constructed of 2-inch diameter, Schedule 80, National Sanitation Foundation-
approved polyvinyl chloride (PVC) well screen and riser pipe.  The well screens will have slot sizes 
of 0.010 inches (10 slot).  Threaded bottom caps will be fitted to the bottom of each well.  All 
pipe sections and bottom caps will be flush-jointed and flush-threaded. 

Primary filter packs will be installed in the annuli around the well screens.  The filter packs will 
consist of FilterPro #1 quartz sand installed using a tremie pipe.  The depths of the primary filter 
pack for BPOW 4-1 and BPOW 4-2 are listed in Table 1.  For BPOW 4-1, the original primary filter 
pack is approximately 70 ft thick.  For BPOW 4-2, the original primary filter pack is approximately 
60 ft thick.  The replacement primary filter pack for both BPOW 4-1 and 4-2 will be 65 feet thick 
to follow the current work practices.  

Secondary filter packs comprised of a finer sand (FilterPro #0 quartz sand) will be installed in the 
annulus around the well riser above the primary filter pack.  The depths of the secondary filter 
pack for BPOW 4-1 and BPOW 4-2 are listed in Table 1.  For BPOW 4-1, the secondary filter pack 
is approximately 20 ft thick.  For BPOW 4-4, the secondary filter pack is approximately 15 ft thick. 

A 2- to 4-foot thick bentonite seal will be installed above the secondary filter pack.  The annulus 
above the bentonite seal will be grouted with high-solids bentonite slurry.  Both the bentonite seal 
and bentonite slurry will be installed using a tremie pipe. 

The existing BPOW 4-1 has a K packer and 2-inch stainless steel screen inside the 4-inch casing. 
The K packer and screen will be removed and properly disposed.  

Monitoring Well Development and Groundwater Sample Collection 

BPOW 4-1 and 4-2 will be developed using a combination of air lift and mechanical surging.  Field 
parameters, including pH, temperature, specific conductivity, and turbidity will be monitored and 
recorded throughout well development. 

Well development of BPOW 4-1 and 4-2 will also include purging stagnant water from the well 
above the screen interval and rinsing the interior well casing above the water table using only 
water from that well.  The well will be covered with a clean well cap.   

In compliance with New York State Department of Environmental Conservation (NYSDEC) policy, 
wells will be developed until turbidity is less than 50 nephelometric turbidity units (NTU).  
However, in some instances, the 50 NTU standard may not be attainable.  If after a “best well 
development effort”, the 50 NTU standard cannot be attained and turbidity stabilizes (above the 
50 NTU standard), the well will be considered acceptable. 

After initial sampling, which will be conducted according to the UFP SAP Addendum - Groundwater 
Sampling Using Low Stress (Low Flow) Purging and Sampling Protocol (Resolution Consultants, 
2013), a  dedicated sampling pump system may  be installed in the monitoring wells.  These 
pumps will be 3-inch variable speed submersibles with an associated packer system.  The pumps 
will be installed at a depth of approximately 20 feet above the screen interval, but no deeper than 
500 feet below top of well casing. 

IDW 

Investigation Derived Waste (IDW) accumulated during drilling activities will be collected, 
containerized, accumulated at NWIRP Bethpage, and disposed off-site. All IDW activities will be 
consistent with the UFP SAP Addendum – VPB and Monitoring Well Installation and Sampling 
(Resolution Consultants, November 2013). 
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Decontamination 

A centrally located decontamination pad at NWIRP Bethpage will be used for the collection of all 
decontamination-generated fluids.  All decontamination fluids will be collected and staged for 
characterization and subsequent disposal. All decontamination activities will be consistent with the 
UFP SAP Addendum – VPB and Monitoring Well Installation and Sampling (Resolution Consultants, 
November 2013). 

Surveying 

Upon completion of the well repair, BPOW 4-1 and 4-2 will be surveyed by a New York State 
licensed surveyor. All surveying activities will be consistent with the UFP SAP Addendum – VPB and 
Monitoring Well Installation and Sampling (Resolution Consultants, November 2013). 

Data Validation 

Data validation will be conducted for the VOC groundwater samples scheduled for analyses.  Data 
will be reviewed and qualified in accordance with the requirements of the EPA National Functional 
Guidelines, modified as appropriate for the DoD Quality Systems Manual (QSM) version 4.2 and 
method-specific requirements.  The TOC data and data generated for waste characterization will 
not be validated or reviewed.  Validation will consist of reviewing of the associated QA/QC samples 
and measurement performance indicators as presented on the summary forms provided in the 
laboratory deliverable, and will not include confirmation of calculations or review of raw data.  The 
results of the data validation will be documented in reports which will detail any issues impacting 
the data quality along with qualifications affecting data bias and usability. All data validation 
activities will be consistent with the UFP SAP Addendum – VPB and Monitoring Well Installation and 
Sampling (Resolution Consultants, November 2013) 

Reporting 

A summary report will be developed to provide documentation of this investigation. Documentation 
required to support this project will consist of the following items: 

• Field notebook 

• Groundwater and air sample log sheets 

• Well completion form for each well 

• Well development record 

• Map identifying newly repaired outpost monitoring wells. 
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Table 1 

Outpost Monitoring Well Summary 
Pre-Design Field Investigation Analysis 

Page 1 of 1  

Well 
Number 

Casing 
Set 

(ft bgs) 

Total 
Depth 

(ft bgs) 

Total 
Well 

Depth (ft 
bgs) 

Screened Interval 
(ft bgs) 

Top of 
Primary 

Sand 
Pack 

(ft bgs) 

Top of 
Secondary 
Sand Pack  

(ft bgs) Comments 

BPOW4-1 87 700 692 652-692 620 602 
Primary filter pack will 
be brought up to 627 

feet 

BPOW4-2 100 780 765 725-735 and 745-765 705 690 

Well will have a 40 ft 
screen; Primary filter 

pack will be brought up 
to 700 feet 

ft bgs: feet below ground surface 
Blank Sect.: schedule 80 PVC riser place between screened sections of the well 
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Appendix A 

Outpost Monitoring Well Completion Logs and Boring Logs 

 



0 R 
Teba Tech NUS, IIK. WELL No.: BPOW q- \ 

MONITORING WELL SHEET PERMIT No: 

PROJECT: NWIRP DRILLING Co.: U h)WXt4 BORING No.: BW- \ 

PROJECT No.: t-J 4423% DRILLER: Bm u I& DATE COMPLETED: 
REcoUS-rauCTED L m 

SITE: l3G H PM5 DRILLING METHOD: b4Ub nsr NORTHING: 1% 

GEOLOGIST: COtiT \ DEV. METHOD: A\alPurmp EASTING: 

Elevation I Height of Top of 

Surface Casing: I 

I.D. of Surface Casing: 

Grcund Elevation Datum: Type of Surface Casing: 5-E-L 

Type of Surface Seal: Q3imETE 

ppJa pxz’xL’f 

PUC sw%D 

Borehole Diameter: -q $4 2 9” 

Elevition / Depth of Qak F Sub*0 l&l 

Elevation / Depth of Top of G&wbzk: t dm 

put 5Gl-l a3 

Slot Size x Length: 

Type of Fffter Pack: * ’ SILICA SAYb 

Elevation / Depth of Bottom of Screen: / 642 

Elevation / Depth of Bottom of 

Filter Pack: I 693 

Type of Backfill Below Well: 

9utA SAEJb 

Elevation I Total Depth of Borehole: 1 700 



0 
‘It Tetra Tech NUS, Inc. . BORING LOG Page 1 of & 

S 

N 

T 

PROJECT NAME: 

PROJECT NUMBER: 
DRILLING COMPANY: 

DRILLING RIG: 

NWIRP Bethpage BORING No.: 

N4037 DATE: 

Um-Tech -GEOLOGIST: 

U& lSfY3 DRILLER: 

MATERIAL DESCRIPTION 
U T 

rock coring, enter rock b 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 5-fbC~ w %.“B MUD v- Rfae..A To \a” 
70 5w IO CA5 ,I thE? 

Converted to Well: Yes v No Well I.D. #: 

) sdlDNldty/ 
S 

C 
I or Color ’ Material CIaaelfioatlon S 

Rack l 

BPOW4 - \ 

T-8-03 
Contl / 274 ,cke 4 

7 lxWlM~~5 

PIWFtD Rndlnq @pm) 

Remarks 

Drilling Area 

Background (ppm): m[ 

w#AJ4- I 



DRILLING RIG: 

Tetra Tech NUS, Inc. BORING LOG Page 2 of II) 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW 4 - I 
PROJECT NUMBER: N4037 DATE: l-B-03 /y-q-fit 

DRILLING COMPANY: IJni-Tech GEOLOGIST: Conti ‘ 

J=AILIQCS ISO0 DRILLER: J BLEMINGS 

MATERIAL DESCRIPTION PI~D-W (ppm) 
ssmp* uthetegy I I U 

S 

C Remarks 
Color Matedal ChsaUkatlon S 

l 

I I- 
) 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: Raw 40 I$’ cb 0~ q-10-03 
ou 3 -CO-O? 

Drilling Area 

Background (ppm): ml 

Well I.D. #: OqOlU4- \ 



0 7% Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: PWIRP Rethnaae BORING No.: 

PROJECT NUMBER: -I nATI=. 

BEO‘ ,. .r.. . . ---..r-J- 

N4037 
Tech 

-fw- I 
Yl-tIL. 7 r/-03 / 7 y- 03 
GEOLOGIST: Conti / Sh .A-; ’ DRILLING COMPANY: m .--v\* -. 

DRILLING RIG: F ALlrAG IfOO DRILLER: 3 B-I&~ 

MATERIAL DESCRIPTION AID R-ding (ppm) 

smpk Depth Blows1 Ssmple U(hology 
fJ 

No. and (FL) 6’or ROD RscOvUy Qunoa 

TWO’ or (x) I (-)~lm/ 
S 

ROD Run sampla of (wumuw c Remarks 
No. Len@hBcmsmd or Color Material CIa8aifhxtion ‘S 

-1 ROCk . 

Hmrdmu 

Page 3 of & 

I I/ I 

I 

I 

MrS I \sol/l I 4&v 5&c! &J I I “# d round I I I 0 
* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area 

Remarks: Background (ppm): -1 

Converted to Well: Yes v No Well I.D. #: 



DRILLING RIG: 

0 It Tetra Tech NUS, Inc. BORING LOG Page Jt- of II( 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW + / 

PROJECT NUMBER: N4037 DATE: 7-j 9 -03 
DRILLING COMPANY: Uni-Tech GEOLOGIST: Conti /5k, L&D~d 

Ll I rxq 1500 DRILLER: J. 13re,;A, 

MATERIAL DESCRIPTION PtCMD Resding @pm) 
- 

U 
I 

I (DspthFL) soclDsrlsity/ 
S 

!Ssmpts 

scrkd 

-m C Remarks 9 P 

L-Jem or Color Ywefial CIassification S 2 
hltHVsl RocL . i B 

I I-7 I t 

- 
* When reek coring. er r rock brokeness. 

** Include monitor reading in 6 foot intervals Q borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes No Well I.D. #: 

tt5. 

- - , 

1 

r I I 

- 

d 

Drilling Area 

Background (ppm): m 

BPDW4-\ 



Tetra Tech NUS, Inc. BORING LOG Page 5 of fi 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW q - / 

PROJECT NUMBER: N4037 DATE: 7-IS-03 
DRILLING COMPANY: -b&Tech GEOLOGIST: w-51, I( NC 0rA 

‘DRILLING RIG: DRILLER: x 61 CAI ;,%s 
J 

MATERIAL DESCRIPTION PtDrnD Rwdin6 (ppm) 

.ssmple Depth BlOWSI ssmple LlthologY IJ 

No. and (FL) 6’ or ROD Recovery Chey)a 

t-1 a@lW 
S 

Tvpew or Q I 

ROD Run *w 

NO. Len#h scrzled 

contim C Remarks : ii 
or colof M8t8fl81 Cr88itlc8tlon s 

InternI Rock l 

i: g 

Nardness P 0 

I 

* When rock coring, enter rock brokeness. 
- .I.. . 

l * Include monitor reading in 6 loot interval6 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes / No Well I.D. #: 

urwng Area 

Background (ppm): ml 

BPow 4-l 

0 

0 

0 



0 It Tetre Tech NUS, Inc. 

1 

BORING LOG Page C of Iq 

BORING No.: BPOW 4- / 
DATE: 7 y/5-0.3 
GEOLOGIST: - <h /&or& 

- r,. 

PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 
DRILLING COMPANY: m.. 

:oo DRILLING RIG: DRILLER: 

lnATERlAL DESCRIPTION 
I U 

F- 

2- 

7’ 

7’ 

7- 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

S 

C 

Color ht8rid Cl8uMiation ‘S 
l 

Remarks 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read 

Remarks: 

Drilling Area 

Background (ppm):(] 

Converted to Well: Yes L/ No Well I.D. #: wow4- I 



0 It 
PROJECT NAME: 

PROJECT NUMBER: 
DRILLING COMPANY 

DRILLING RIG: 

Tetra Tech NUS. Inc. BORING LOG Page 1_ of & 

I No. I I L@“@h 

~W&So l/l 
When rock coring, enter rock bfi When rock coring, enter rock bfi 

NWIRP Bethpage 

N4037 
Um-Tech 

LlI,& 1500 

Lithdogy 

BORING No.: BPOW q -1 

DATE: y-1.5-03 
GEOLOGIST: %ewbtF y, 

DRILLER: 

ChS”ga 
S 

I ’ 

I I I 
www sd -1 

or -*Dmcy C Remarks - 
?scmm.d or Color M8brl8l Clauification S 

lntwvsl Rock . I 

okI 

** Include monitor reading in 6 foot intervals 8 borehole. Increase reading frequency if elevated reponse read. Drilling Area 

Remarks: Background (ppm): w[ 

Converted to Well: Yes v No W,ell I.D. #: BPow4- I 



Tetra Tech NUS, Inc. BORING LOG 
PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 
DRILLING COMPANY: Uni-Tech 

. 
DRILLING RIG: 

BORING No.: 

DATE: 
GEOLOGIST: 

Sample 

Recovery 

I 

6smplo 

. 
. - 

~FE~IIAL DESCRIPT~FI~~~~ 
U 

S 
C 
S 
l 

- 

- 

- 

- 

- 

L 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Page S of fi 

i 
iI 

B 

- 

- 

- 

- 

- 

- 

- 

0 

- 

- 

- 

- 

- 

- 

- 

C 

- 

- 

- 

- 

cobr M8t8rl8l Ciassifiation 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm): 171 

Converted to Well: Yes I/ No Well I.D. #: DPDW 4-i 



EJ Tetra Tech NUS, Inc. BORING LOG Page L of 3 

PROJECT 

PROJECT 
DRILLING 

NAME: NWIRP Bethpege BORING No * BPOW + 

DATE: *. 4 NUMBER: N4037 
COMPANY: uni-Tech 

DRILLING RIG: 

* When rock coring, enter rock bl 

fd,‘rrcl 13 ;0LD DRIL.LER: -149s 
MATERIAL . DESCRIPTION 

I I 
PfrYnD Reading @pm) 

Llthology I I IUI 
i 

, 

Matmrfal Ciaaalfkatton 

;eness. 

** Include monitor reading in 6 foot inter-v&s 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Drilling Area 
I I. t 

Background (ppm):l 0 1 

Converted to Well: Yes 1/ No Well I.D. #: BpauLt-I 



; 
0 ‘it Tetra Tech NUS, Inc. BORING LOG Page la_ of V-J- 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW 4 - 1 
PROJECT NUMBER: N4037 DATE: 

DRILLING COMPANY: -M-Tech 
7-/s-03 

GEOLOGIST: w , yhrC MO ,-A 

DRILLING RIG: fa I, 4c, 1500 
DRILLER: crd fg/vAFJ 

, J 
MATERIAL DESCRIPTION PtDmD Rosding @pm) 

I I U 

/ soll Dmeityl soll Dmeityl 
S S N 

c c 
0 

c-dnmcy c-dnmcy 
or or color color 

Remarks Remarks 
Material Classificdion Material Classificdion S S 

3 

Rock Rock t t E” 

nardnesm nardnesm $ 

2 
B 
iI 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

* When rock coring, enter rock b Iceness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm): pl 

Converted to Well: Yes v No Well I.D. #: ~pow4 - I 

l&j ” 



0 ‘It Tetra Tech NUS, Inc. BORING LOG Page JJ- of 14 

PROJECT 

PROJECT 
DRILLING 
nml I 

NAME: NWIRP Bethpage 

NUMBER: N4037 
COMPANY: Um-Tech 

BORING No.: BPOW y - 1 

DATE: T-/6-83 
GEOLOGIST: w _ c1, ,L~orA 

I FR- 

Material Classification 

b 

wnen rocK coring. emer rocK oroKeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area 

Remarks: Background (ppm): F[ 

Converted to Well: Yes d No Well I.D. #: I3PDti4-I . . . 



m Tetra Tech NUS, Inc. BORING LOG Page Q of fi 

PROJECT 

PROJECT 
DRILLING 

DRILLING RIG: 

’ When rock coring, en 

BORING No.: BPOW y- / 
DATE: Y-/6-03 
GEOLOGIST: 

NAME: NWIRP Bethpage 

NUMBEl?: N4~47 

COMPANY: v..,-. WV.. 

-rockb lrol keness. 

LIr4q 1509 DRILLER: 

MATERIAL DESCRIPTION 
U 

,i$z., 6ollDensltY/ s 

k_or 
cwis-w c Remarks 

or Color Yalwlal CIaaalWallon s 
Interval Roch l 

Hsrdneu 

- 

- 

- 

- 

- 

- 

- 

- 

t 

- 

- 

- 

- 

- 
- 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Drilling Area 

Background (ppm):ml 

Converted to Well: Yes v No Well I.D. #: BP&ti 4- - \ 



0 ‘It Tetra Tech NUS, Inc. BORING LOG Page 13 of & 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW 9 - / 

PROJECT NUMBER: N4037 DATE: 3-16-03 
DRILLING COMPANY: Dni-Tech GEOLOGIST: LZlrrrti <I,, c&a ,-4 

DRILLING RIG: DRILLER: J-. Rle*,;c4!, 

MATERIAL DESCRIPTION PlbnD Fluding (ppm) 

U 

BdlDonsityl S 
N 

coneistmcy C f, 
or Color Yet61rial Clreelfiution S 

Remarks % f k * 

I I I I ‘“-I 
Rock l 

Hardmsa 

gili 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 

Remarks: Background (ppm):(O/ 

Converted to Well: Yes r/ No Well I.D. #: DP0Lu4- \ 

Jay ” 

-- 



DRILLING RIG: 

Tetra Tech NUS, Inc. BORING LOG Page 111. of J-J 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW 4 -/ 

PROJECT NUMBER: N4037 DATE: 7-v-3 
DRILLING COMPANY: uni-Tech GEOLOGIST: f%nti- 5. IC lforn 

L,l ins 15oa DRILLER: 7 or CbIAC& 

r U 

Bdlcmsityl 

S 

-m 
C 

or Color Materiel Classification S 
Rock . 

Hsrdnees 

- 

Be 

Ma 

TV 
F 

0 

0’ 

When rock coring, en ’ rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes 

Drilling Area 

Background (ppm): m[ 

\/ No Well I.D. #: Bpocr-, 4 -1 



Tetta Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: 

PFRMIT NW 

BPOW q- 2 

. -. . . . . . , ,.“. 

PROJECT: ),&I IRP DRILLING Co.: UM\TECIW BORING No.: WOW Q- ‘1 

PROJECT No.: N 4033 DRILLER: BEM IN&S DATE COMPLETED: 7 [ 7 [o> 

SITE: BET ++ P&r35 DRILLING METHOD: MUD lmT NORTHING: 

GEOLOGIST: GOUT\ DEV. METHOD: A\R/PWMp EASTING: 

Ground Elevation Datum: 

Elevation / Height of Top of 

Surface Casing: 

I.D. of Surface Casing: q” 

Type of Surface Casing: STEEL 

Type of Surface Seal: couu7ExF 

PAD Z’X2’Q” 

Borehole Diameter: 

‘Elevation / Depth -I F SAtqB w I 670 

Elevation / Depth of Top of Fitb+u&: 
C SAND 

l-l05 

Elevation / Depth of Top of Screen: 

PVC. SCH 80 

Slot Size x Length: 

I.D. of Screen: 

.‘.‘.‘.‘.‘.‘.‘.‘.~.‘.~.~. _‘.‘.‘_~.‘.~.~.‘_‘.‘.~.~. _‘.‘.‘.‘.‘.‘.‘_‘.~_~.~.‘. _‘.‘.‘.‘.‘.‘.~_~_~.‘.‘.~. .‘.‘.‘.‘.~.~.‘.~.‘.~.~.‘. _‘.‘.‘.~.‘.~.~.‘_~.~.~.~. 

.~.~.~.~_~.~_~.~_~_~.~.~. _~_~.~.~_~.~.~.~_~.~.~.~. .~.~.~.~.~.~.~.~.~.~.~.~.~.~ . . . . . . . . . _~_~.~_~_~_~_~.~.~.~.~.~.~.~ . . . . . . . . . . . . . . .‘.‘.‘.‘.‘.‘.‘.‘.~.~.~.‘.‘.~ _~_~_~_~_~.~.~.~.~.~.~.~.~.~ _~_~.~_~.~.~_~.~_~_~.~.~.‘.~ .~.‘.‘.‘.~.‘.~.~.~.~.~.~.~.~ .‘.‘.‘.‘.‘.~.~.~.~.~.~.~.~.~ _~_~.~.~_~.~.~.~.~.~.~.~.~.~ .~.~_~.~.~_~_~.~_~.~.~.~.~.~ .~.‘.‘.~.~.~.~.~.~.~.~.~.~.~ . . . . . . . . . . 

Type of Filter Pack: S\L\AsAMb 

Elevation I Depth of Bottom of Screen: -Las 

Elevation I Depth of Bottom of 

Filter Pack: i-lbb 
Type of Backfill Below Well: 

SILICA 3AMb 

Elevation / Total Depth of Borehole: / 7%(-3 



6 I4 

-- 

6/5 

. ,. .; .’ .i - .m Tetra Tech NUS, Inc. 
BORING LOG 

Page 1_ of.& 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW4 - 2 

PROJECT NUMBER: N4037 DATE: G/4103 + 
DRILLING COMPANY: -M-Tech ’ GEOLOGIST: Conti 

DRILLING RIG: F/u Lt JG I 400 DRILLER: J. BGMlrJ&S 

MATERIAL DESCRIPTION Pl[YFID Reading @pn I) 

ample Depth Blow/ 6emple LttholoOy u 

D. and (Ft.) 6’ or ROO ReCweIY Change 

IlmW or W I (DeptwFl.) sail Densilyl 
S 

ROD Run wmple &Mm 

No. l--M rjcGmd or 
C 

Color Material Cbadfkation 
Remarks 

S 
knewal ROCk . 

Herdmu 

I 

/ 

c r 
*When rock coring, enter rock brokeness. 

- . . . . . 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. unlling Area 

Remarks: 5shm VJ/ S”‘b MUD Rm. GOT To b’- LOS? FETmkJ Background (ppm): I/ 
-f-W3 tLOsE. TO S7-ORM !ii%6L - MOUE .= \ ‘UJEST (CLCJSW 
13Xthrn 5nzk Wk4iQ -RkP.M ‘p3.l l2”0 ~3 150 

Converted to Well: ’ Yes ’ 

0 uJsfu~,s 

No Well I.D. #: - 



BORING LOG ITtl Tetra Tech NUS, Inc. 

PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 
DRILLING COMPANY: ‘Uni-Tech 

DFlI.LLING RIG: i=hILltdC 1500 

IO. .nd 
T 

(FL) 
I 

t-1 
or 

Material Classification 
hnewal 

IWOO/ 
* When rock coring, enter rock bror * When rock coring, enter rock bror 

Page 2 of l(o 

BORING No.: BPOW4 - 2 

DATE: b-5-03 / &.-/q-o3 
GEOLOGIST: Zonti 

DRILLER: TBuEk~uss 

teness. 
** Include monitor reading in 6 toot Intervals 0 borehole. Increase reading frequency if elevated reponse read. urwng Area 

Remarks: sfzr IO” @ 110’ (_Gmuis.o t&4) SE he3135I WE! Background (ppm): r[ 
DEzrc\\~%- SFt \n”Q \b0’ oh\ 6117103 - hT 2Ub LOmOd . 

Converted to Well: Yes 4 No Well I.D. #: [3pow 4 - 2 

132 ‘. 



0 It Tetra Tech NUS, Inc. BORING LOG Page 3 of h 

PROJECT NAME: NWIRP Bethpage BORING No.: SPOti -2 

PROJECT NUMBER: N4037 DATE: ~15/03/ 6 11,103 /6/Rlo=i 
DRILLING COMPANY: Dni-Tech GEOLOGIST: Zonti I I 

DRILLING RIG: FAILING I500 DRILLER: 3 BLEcnw6S 

MATERIAL DESCRIPTION PWFtD Reading (ppm I) 

ample Depth Blows/ smpk LtthotogY 

o. and (FL) 6’ or ROD FWowy ChUW 
” 

Y-m or (xl VJvww~~~~ 
S 

ROD Run & M ---=Y c Remarks % L 
No. lmlgth6cmned OT Color Matarlal CIaaaltkation ‘S 

maml Rock . 

I00 
/ 

. 

I 

e...L-- ---a ---.-- --A--.--I. L-_I.__ _._ 
wnen rocK coring. anrer rax orwreness. 

l * Include monitor reading in6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

d 

Drilling Area 

Background (ppm): m[ 

Converted to Well: Yes V No Well I.D. #: BPnwA-2 
. . 

133 .’ 



0 =R Tetra Tech NUS, Inc. BORING LOG Page 4 of & 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW4- Z 

PROJECT NUMBER: N4037 DATE: 61 is103 
DRILLING COMPANY: -[Tni-Tech GEOLOGIST: xonti - 

~iXM I ING RIG: ~=AIIILII,II;~ DRILLER: 3 sLEt41r~tS I. ..-B.. -- . ..-. , -.- .-- .-- - 

I I I I I MATERIAL DESCRIPTION PICUFID R-ding (ppm 

U I I 1 1 

I. I 
Remarks 

or Color Matmist Chssification s 
Rock l 

Hardness 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes No Well I.D. #: 

Drilling Area 

Background (ppm):F] 

nw4-2 

13Y 



Tetra Tech NUS, Inc. BORING LOG Page 5 of I& 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW4 - 7 

PROJECT NUMBER: N4037 DATE: bIl4103 + 6120103 
DRILLING COMPANY: ‘Uni-Tech GEOLOGIST: Conti ’ 

DRILLING RIG: FAILI I,IG ISOb DRILLER: 3s I~CU ~frl<,s 

I I I I 1 ~ MATERIAL DESCRIPTION PtlWtD Reedina (WC _ 
uhomdY 1 II r ismpl 

lo. ml 

‘ma 
ROD 

6crzd 
Interval 

, &llDmenyl’ 
-dmr 

or Color 

ROCk 

Iisrdmu 

Mstefisl Cfasslfkdbn 

when rock coring. enter rocn DrolceneSS. 

** Include monitor reading in 6 foot intervals 0 borehole. increase reading frequency if elevated reponse read. Drilling Area 
- 

Remarks: Background (ppm): 1 P 1 

Converted to Well: Yes No Well I.D. #: l3POW4- a 
x. 



’ : 

0 It 
Tetra Tech NUS, Inc. BORING LOG Page _k of & 

N4037 
tech 

BPOW4- 2 

DATE: 6/3ofc5=5 
GEOLOGIST: Conti 

PROJECT NAME: NWIJP Bethpage a- BORING No.: , 

PROJECT NUMBER: 
DRILLING COMPANY: m 

DRILLING RIG: FAlLlhK, 1500 DRILLER: J 

MATERIAL DESCRIPTION 
6smplc DsPth Blows/ 6empte Llwogy U 
No. end (Ft.) 6‘0rROO ROCO~ tin- S 
Typeor or ch) I (DspwFL) soil hrlsiw 

ROD Run 6ampis or Conal- . C 

NO. ~en@ll 6cNened Color Matarial Ciaasification S 
lntunl RGk . 

NJ- 

Remarks 

* When rock coring. enter rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area 
- 

Remarks: Background @pm):\ 0 I 

Converted to Well: Yes / No Well I.D. #: Bpo\hl4 - a 



0 Tt Tetra Tech NUS, inc. BORING LOG Page 2 of -& 

PROJECT NAME: NWIRP Bethpage BORING No.: BPOW 49 2 
PROJECT NUMBER: N4037 DATE: 
DRILLING COMPANY: l&G-Tech 

61aotO’;) 
GEOLOGIST: %onti 

DRILLING RIG: FAlLlhl& 1500 DRILLER: 

MATERIAL DESCRIPTION 
I I U 

S 

C 
S 
l 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

7’ 

7- 

7’ 

2- 

7- 

7- 

4 

, 

7- 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7- 

7- 

7’ 

7’ 

7’ 

7’ 

7- 

7’ 

7’ 

7- 

7- 

7” 

When rock coring, en iter 

Remarks % 

B 
Matedal Cla~on Color 

I 

=+ 

rock bl :eness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Drilling Area 

Background (ppm):ml 

Converted to Well: Yes v No Well I.D. #: Bpo\r~ 4- a 
. . . 

‘33 



m Tetra Tech NUS, Inc. BORING LOG Page 3 of L 

PROJECT 

PROJECT 
DRILLING 

DRILLING RIG: 

NAME: NWIRP Bethpage 

NUMBER: N4037 
COMPANY: -M-Tech 

5 

rERlAL 
I 

BPOW4- 2 

C123/0’;3 
Contl 

BORING No.: 

DATE: 
GEOLOGIST: 

DRILLER: 

_ DESCRIPTION I 
U 

S 

C 
S 
l 

I 

A 

I 

r s 

Remarks 
I WPaJFu sdl ww 

Sample or Consistency 

l.engthsorwnad or c&r Material Cbuification 
klterval Rock 

I I 

When rock coring, er rock brokeness. 

** Include monitor reading in 6 foot intervals ZD borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm):l[ 

Converted to Well: Yes )k No Well I.D. #: wow4- CL 



Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 
DRILLING COMPANY: Uni-Tech 

RARING Nn - RDnC “VI 8ll.U I.“.. I. w Jv4- 2 
DATE: t123103 
GEOLOGIST: Conti 

J-BUS 1Itd6s 500 DRILLER: 

TERIAL DESCRIPTION 

I I I u m 

LLING RIG: FA1urd6 1: 

MA1 
c cmpth Blows/ Semple umology 
d (FL) 6-0, ROD Recovery -M S 
* or (w) I (Dopwn) soil--w 

Run Sample 

NO. Length rscztad 
bndm c i H h 

or Color Material Chuifiation ‘S 
Remarks $ i o 

ROCk 
ag3 

lrlterval . 
lisrdmss a 0 1% 

400 
/ 

Page $ of h 

ample 
lo. .n 
‘VP@ a 
ROD 

j-7 
T 
!52 

- 

Es 
‘Wh en rock coring, enter rock broken-es% 

. . Include monitor reading IP 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes 11 No Well I.D. #: 

J39 

Drilling Area 

Background (ppm):ml 

EPc>b.l4- 2 . . 



Page l-p of & Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 
DRILLING COMPANY: -M-Tech 

DRILLING RIG: FAU tit 1500 

BORING No.: BPOW4- 2 
DATE: 6la4lo3 
GEOLOGIST: Conti 

DRILLER: 3- Buz&AItaGs ~- - 

MATERIAL DESCRIPTION PlMVD Reedlng (fwm 

sample cmpth 6lowsl 6ample LlIhol~ U 
40. and (Ft.) 6’ WRDD ReC0WI-Y -Ws S 
WPeMW N I (Dspthm.) soil DensItyI 

ROD Run SaltIp* -m 

Lmglh& or 
C 

Color Materiel Cbssificetion 
Remarks 

NO. S 
Intuval Rock l 

n9nirmss 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: Background (ppm): r[ 

Converted to Well: Yes c/ No Well I.D. #: RPow4- 2 



Tetra Tech NUS, Inc. BORING LOG Page J-J- of h 

PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 
DRILLING COMPANY: l&d-Tech 

BORING No.: BPOW+ 2 
DATE: 6faw 03 
GEOLOGIST: Contl 

lX?ll I FR- T RI CL. . ..I c 

, 

WI ,,bb,. 1- , .a-. I-PILlW Lp * u-v -. ..---. . . 
- YC-IWYZ 

MATERIAL DESCRIPTION PlWFtD Raeding @pm 

ample Depth Blows/ 6emple LiU10l0gy U 
lo.snd (Ft.) 6’erROD Recovery Qunga 

beor of 0 I (DaplM=L) sdlDmelty/ 
S 

ROD Run BernpIe or condo . C Remarks 
NO. Lanoth- or Color Material Cleesltlcation S 

InUrv(ll ROCk . 

liardrnu 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes L/ No Well I.D. #: 

Drilling Area 

Background (ppm):F[ 

wbw4- 2 



0 Tt Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: 

DRILLING RIG: 

NWIRP Bethpage 

PROJECT NUMBER: N 4037 

DRILLING COMPANY: m Tech 

Page _La of & 

DRILLER: a 

: BORING No.: BPOWQ- 2, 

DATE: GI: 34) 03 
GEOLOGIST: Cdnti 

Material Classification 
Remarks 

PleMD Reediy) (wml - 
. b k = ‘c 0 
z 
- 
- 

* When reek coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area 

Remarks: Background (ppm):l 0 1 

Converted to Well: Yes No v Well I.D. #: rwavd4- 1, 

w-2 



0 ‘It Tetra Tech NUS, Inc. BORING LOG Page fi of I& 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY 

DRILLING RIG: 

NWIRP Bethpage BORING No.: 

N4037 DATE: 
‘. . tInI-Tech GEOLOGIST: 

l=ALLlbdf~ 1scm DRILLER: 

MATERIAL DESCRIPTION 

tinge 
(DepwFL) SouDansiw 

6cznd 

-=-w 

or Color Metefl6t CImalflltion 

InternI RodI 

l--l I 

I I I 

eness. 

U 
S 
C 
S 
. 

- 

- 

iis 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

.BPOWf+-2. 

6la4its3 
Contl 

a 
d 

- 

- 

- 

- 

- 

$ h 
3 e 
8 B 

c 

c 

- 

- 

- 

- 

- 

2 
i 
E” 
8 

- 

- 

- 

I 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Deplh Blows/ 

(FL) 6’ or ROI 

or 0 
RUII 

No. 

C 

Remarks 

When rock coring, enter rock br 

l * Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Drilling Area 

Background (ppm):(O[ 

Converted to Well: Yes I/ No 

. 

Well I.D. #: 13~c\w 4 - 2, 



Tetra Tech NUS, Inc. BORING LOG 

PROJECT NAME: 

PROJECT NUMBER: 
DRILLING COMPANY: 

DRILLING RIG: 

7- 

L-- 

7= 

I- 

I- 

7’ 

7- 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7’ 

7 

7 

I’ 

7’ 

7- 

7’ 

ltel * When rock coring, en 

NWIRP Bethpage 
N4037 _- .--- 
‘Ilm-Tech 

BORING No.: 

DATE: 
GEOLOGIST: 

Malarial Claaalflcatlon 

_... --~~ 

DRILLER: 

MATERIAL DESCRIPTION 

’ rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. Drilling Area 

Remarks: Background (ppm):F] 

Converted to Well: Yes / No Well I.D. #: *pow&?- 

I++ ‘. 

U 
S 
C 
.S 
. 

& 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Page & of Ik 

Remarks 

PtwFtD Reading @pm) 



0 It Tetra Tech NUS, Inc. BORING LOG Page & of k 

PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 
DRILLING COMPANY: ‘U&Tech 

DRILLING RIG: FR\Llh)G \500 

BORING No.: BPOW4- 2 
DATE: G/S 103 

GEOLOGIST: Conti 

DRILLER: J i%.I%~rN65 

Mamtial Clauification 
Remarks 

* When rock coring. enter rock brokeness. 

** include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted to Well: Yes u No Well I.D. #: 

Drilling Area 

Background (ppm):[FI 

wow 4- a 



0 ITt Tetra Tech NUS, Inc. 

* 
BORING LOG Page JL+ of & 

BORING No.: 
DATE: 

DRILLING RIG: 

PROJECT NAME: NWIRP Bethpage 

PROJECT NUMBER: N4037 _. _.-. 

DRILLING COMPANY: Uni-Tech GEOLOGIST: 

fAlLluG f500 DRILLER: 

r MATERIAL DESCRIPTION 
U~ogy I I 

I 
smpk aPfl 
o. end (Ft.) 

rpe.= or 
ROD Run 

NO. 

I 

U 

S 
C 
S 
. 

PllYFlD Rnding @pm 

: 
d 

Q 
% 

- 

- 
b 
g 

s - 
- 
- 
- 
a 
- 
- 
- 

c 
- 
- 
- 

c 
- 
- 
- 
- 

- 
k 
c 

Remarks 

7s 

-nps 
(DeplwFt.) sail Density/ 

or -m 

!scmemd or Color Material Classification 

Interval Rock 

l--l I 

z 
* When roC Ir rock brokeness. 

** Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Drilling Area, 
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