
EA ~ngineering, Science, and Technology·
(

. ~-N60087.AR000583

The ..uP,u~~u~,~~:~~aWICK
3Washington Center
Newburgh, NY 12550
Telephone: 914-565-8100
Fax: 914-565-8203

3 February 1997

Mr. Brian Helland
Department of the Navy
Northern Division, Naval Facilities Engineering Command
Attn: Code 1812 (BJH)
10 Industrial Highway, Mail Stop 82
Lester, Pennsylvania 19113

RE: Well Installation/Abandonment Program, Old Fuel Farm, Naval Air Station,
Brunswick, Maine
Contract No.62472-92-D-1296; Contract Task Order No. 0035

EA Project No. 29600.35

Dear Mr. Helland:

EA Engineering, Science, and Technology is pleased to provide the enclosed field data in support
of the well installation and abandonment activities performed at the Old Fuel Farm, Naval Air
Station, Brunswick, Maine (Figure 1). Deliverables forwarded within this submission include
boring logs/well construction diagrams (Attachment A) and well development logs
(Attachment B).

The purpose of the well installation and abandonment program was to restore the integrity of the
monitoring well network at the Old Fuel Farm. Old Fuel Farm wells MW-56 and MW-61
required replacement due to irreparable damage incurred during construction of the in situ
remediation system and subsequent site grading. The remainder of this submittal details the
methods fOf well abandonment and replacement well installation.

1. WELL INSTALLATION PROGRAM

"The well installation program was completed from 20 to 23 December 1996. The program
included the installation of2 ground-water monitoring wells (MW-56R and MW-61R) and the
abandonment of2 monitoring wells (MW-56 and MW-61) at the Old Fuel Farin. Wells were
installed by Northeast Diamond Drilling Company, Inc., of Brunswick, Maine, using the hollow­
stem auger drilling method (MW-56R and MW-61R) and HW joint casing method (MW-56R).
The HW joint casing method involves using a 4-in. steel joint casing pushed to the appropriate
depth. This method was used due to running sand in the borehole of MW-56R. Wells were
installed under the direct supervision of an EA geologist. Completion depths of the wells were

(

9.5 ft (MW-61R) and 11.5 ft (MW-56R). Attachment A provides the boring logs for"each of the
wells; Figure 1 provides a site map showing the location of the newly installed wells.
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During the drilling program, soil samples were collected continuously from surface grade to
depths of 12 ft (MW-6IR) and 14 ft (MW-56R) below ground surface and visually identified by
the geologist using Unified Soils Classification System terminology. Following classification,
soil was retained in 500-mL sample glassware (approximately two-thirds full), covered, and
permitted to equilibrate with headspace air for a minimum of 15 minutes. Measurement ofjar
headspace volatile organic compound (VOC) concentrations was then accomplished by piercing
the aluminum foil covering on the jar with the tip of the RAE Systems MiniRAE®
photoionization detector. Headspace VOC sampling soil data are listed on the boring logs
provided in Attachment A.

1.2 MONITORING WELL INSTALLATION

Monitoring wells MW-56R and MW-6IR were constructed of new, clean, 2-in. inner diameter
threaded, flush-joint Schedule 40 polyvinyl chloride (PVC) well casing with machine slotted
(slot size = 0.010 in.) well screen and 2-in. inner diameter PVC riser pipe. The screened interval
was to be set so that approximately 8 ft of screen extended below and 2 ft of screen extended
above the ground-water interface. However, due to the shallow water table and shallow depth to
clay, this was not possible. At monitoring well MW-56R, the depth to ground water was
approximately 2 ft below ground surface. At monitoring well MW-6IR, the depth to ground
water was approximately I ft below ground surface. In order to have sufficient room for
placement of the bentonite seal and grout, no screen was placed above the water table interface at
either monitoring well. Monitoring well MW-56R was completed with an 8.5-ft screened
interval, and monitoring well MW-6IR was completed with a 6.5-ft screened interval, each with
the top of the screened interval set at 3 ft below ground surface.

The annular space between the borehole and PVC screen piping at the monitoring wells was
packed with clean No. I silica filter sand from the base of the well screen to I ft above the
screened interval. The augers/steel casing were raised continuously while the filter pack was
added to ensure that no air pockets formed. The augers/steel casing were raised to approximately
I ft above the filter pack and a minimum I-ft layer of bentonite pellets was added and allowed to
hydrate using potable.water. Atop each bentonite seal, borings were grouted to land surface with
a mixture of potable water, cement, and bentonite. Well completion details are provided on the
well construction diagrams contained in the boring logs presented in Attachment A.

~
Surface completion of monitoring wells MW-56R and MW-6IR was in 4-in. (nominal) diameter
protective steel casings with 4 ft x 4 ft x 2-in. concrete pads. The wells were provided with brass
locks, keyed alike to the wells currently onsite, and lockable well caps.
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Well development was conducted following the completion of the well installation program on
7-8 January 1997. Monitoring wells were developed by pumping out a minimum 'of 12 well
volumes using a 2-in. Grundfos Redi-Fl02 submersible pump. During development, a Hydrolab
Model H20®G multi-parameter water quality meter was used to record temperature, conductivity,
dissolved oxygen, Eh, and pH. A HACH Model 21 OOP turbidimeter was used to record
turbidity. Monitoring well MW-56R yielded turbid-free wate~ after development was completed.
Monitoring well MW-61R did not yield turbid-free water, therefore, it was developed for the
maximum time period of 4 hours. Water quality indicator parameters, with the exception of
turbidity, stabilized to within 10 percent in monitoring well MW-61R. The field records of well
development forms are provided in Attachment B.

2. WELL ABANDONMENT

Monitoring wells MW-56 and MW-61 were abandoned-in-place on 20 and 23 December 1996,
respectively. Monitoring well MW-56 had a 4-in. above grade protective steel casing, which was
removed by the Northeast Diamond Drilling Co. Inc., along with the 2-in.PVC well screen and
casing. The borehole was filled to surface grade with a mixture of potable water, cement, and
bentonite. Monitoring well MW-61 was a.flush-mount 2-in. PVC well which was filled to
surface grade with a mixture of potable water, cement, and bentonite.

3. LOCATION SURVEYING

On 29 January 1997, representatives of Cornerstone Professional Land Surveying, Inc., under
contract to EA, conducted location surveying at the Old Fuel Farm. The services for the survey
included the establishment of horizontal and vertical control using existing survey control points,
including monitoring wells, benchmarks, or other onsite controls. Horizontal control was tied to
the Maine State Plane Grid Coordinate System and referenced to the North American Datum of
1983, while vertical control was referenced to the National Geodetic Vertical Datum of 1988.

Newly installed monitoring wells were located utilizing conventional surveying techniques.
At monitoring well locations, ground and PVC riser pipe elevations were surveyed. New survey
data were added to the site survey map completed during the previous site investigation.
Pertinent survey data are summarized below: .

Elevation Top of
Well No. PVC Riser (ft MSL) Northing Easting

MW-56R 75.28 388957.3190 563495.9359
MW-61R 75.52 389085.3402 563172.5007

NOTE: MSL = Mean sea level' PVC = Polvvinvl chloride.
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4. MANAGEMENT OF INVESTIGATION-DERIVED WASTE

Waste material generated during well installation and abandonment at the Old Fuel 'Farm
included:

• Drill cuttings (soil) derived from monitoring well installation
• Decontamination fluids
• Well development water derived from monitoring well development.

Based on previously obtained site data, and since no evidence of grossly impacted soil or ground
water was noted, drill cuttings, decontamination fluids, and development water were disposed of
onsite.

It has been our pleasure providing these data. If there are any questions, please do not hesitate to
call.

Respectfully,

Michael S. Battle, P.G.
. Project Manager

MSB/mkp
Attachments

cc: 1. Caruthers (NAS)
S. Morekas (EA)
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Ea"EA ENGINEERING,
SCIENCE. AND
TECHNOLOGY, INC. MONITORING WELL MW-NASB-S6R

PROJECT
NCllle: Brunswick Naval Air Station IClient: U.S. Navy. Northern Division

Location: Fuel Farm Number: 29600.35.3220

BORING
Logged By. Suzanne Chase Date: 12/20/96

Surface Elevation: 72.3 ft. MSL ITotal Depth (tt): 14.0 Dla. (In~ 4.25 in.

DRILL

Company. Northeast Diamond Drilling IRig/Type: Auger B-50

Method Hollow Stem Auger / Split-barrel - 140 lb. ham. Permit No.: NA
Page / of /

DrIDer: Tim Whitman License No.: NA

TOC Elev. (ft~ 75.28 IWater Level Initial (tt): 2.0 IStatic (ft): 5.30

WELL Screen Dla. (In~ 2 Type/Size: 0.01 in, slotted PVC Length (ftl: 8.5

Casing Dla. (In~ 2 Type: PVC Length (ftt. 6
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En"EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC. MONITORING WELL MW-NASB-61R

PROJECT
Name: Brunswick Naval Air Station IClient: U.S. Navy. Northern Division

Location: Fuel Farm Number: 29600.35.3220

BORING
Logged By: Suzanne Chase Date: 12/23/96

Surface Elevation: 72.2 ft. MSL ITotal Depth (ft): 12.0 Dla. (Into 4.25 in.

DRILL

Company. Northeast Diamond Drilling !Rlg/Type: Auger B-50

Method: Hollow Stem Auger / Split-barrel - 140 lb. ham. Permit No~ NA
Page/of/

Driller: Chris Palmer License No~ NA

TOC Elev. (ftt. 75.52 IWater Level Initial (It): 3.55 IStatic (ft): 3.55

WELL Screen Dla. (ln~ 2 Type/Size: 0.01 in. slotted PVC Length (It): 6.5

Casing Dla. (ln~ 2 Type: PVC Length (ft): 6

Trace <lOX, Ultle lOX to 2OX. Some 20X 10 3OX, And :lOX to SOX
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(Color, Texture. Structure)
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FIELD RECORD OF WELL DEVELOPMENT

WELL DESIGNATIONILOCATION:
WELL CONDITION:
WELL INSTALLATION DATE:

GAUGE DATE:
SOUNDING METHOD:
STICK UPIDOWN (ft):

DEVELOPMENT DATE:
DEVELOPMENT METHOD:

WELL VOLUME

----..L..k;C-"'-CL<}'----- _
--.J!I- :;) 0 I C; L?

__-!J.t8>..!:!OL1<i....:......-:, _

\",+ ... ~t:"(\<..... \>,Cb<
__.2 ~....:...l _

PROJECT NAME:
PROJECT LOCATION:
WEATHER:
WELL INSTALLATION TIME:
GAUGE TIME:
MEASUREMENT REF:
WELL DIAMETER (in.):
SCREEN LENGTH (ft)
DEVELOPMENT TIME:
STATIC WATER LEVEL:

SANDPACK VOLUME

o'i? '5

FLUID LOST DURING DRILLING:
FLUID REMOVED PRIOR TO WELL INSTALLATION:
WATER ADDED DURING WELL INSTALLATION:

A. WELL DEPTH (ft):
B. DEPTH TO WATER (ft):
C. LIQUID DEPTH (ft) (A:B):
D. WELL VOUFT:
E. WELL VOL (ft) (C*D):
F. LIQUID SCREEN LENGTH (ft):

0.1 \.c
I. I ),.

G. BOREHOLE VOUFT:
H. BOREHOLE VOL (gal) (PG):
1. SAND VOL (gal) (H-[D*F]):
J. LIQUID SAND VOL (gal) (l*porosity):
K. ONE WELL VOL (gal) (E+J): .
L. FIVE WELL VOL (gal) (L*S):

(:)

o
o

1 I

I I BEGINNING I I I 2 I 3 I 4 I S I
TIME (min) ~50 '8"54 SSg- 9o~ 904> '1'0
WATER LEVEL (ft) /, ~c; - _. - - -
AVERAGE PUMPING RATE (~pm) 0·,5 0,75 0,75 0,75 0.7.5 0.75

VOLUME PURGED (281) - :s 1D S Id- IS
pH 5.90 55J 5.3~ 53& 5.4-L; 5.3t
Eh 3 ~L( 376 395 3<)cJ 39, 3~cJ.

TEMPERATURE (C) La. \~ '.'\" ~,3, ~,~CS S,7S ~(2i8

CONDUCTIVITY (;.lmhoslcm) (1/ 1<;-0 17~ (7~ I 7 L-, liS
Dissolved Oxv~en (m~) ID, lo(., 16.l '3 ~17lR Ci. Ie:=) q.,S Ci,30
TURBIDITY '"/J.oo >J.Cl6 ') .JoCJ '>~OCl >.)..00 7.)00

DEPTH TO SEDHvlENT IN WELL (ft) BEFORE:
DEPTH TO SEDIMENT IN WELL (ft) AFTER:
TOTAL QUANTITY OF WATER REMOVED (gal):
ESTIMATE RECHARGE RATE:

''1.l.tJ
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FIELD RECORD OF WELL DEVELOPMENT (OVERFLOW PAGE)

Site Name: Fv? ~ f="O'" VV>. Project No.: ;)e, &OCJ ~S I Dale: // 7 ICf 7
V\/\W~SL> ~ SIC 604 I

WeIlID: Field Personnel:

I I 6 I 7 I 8 I 9 I 10 I II I
TIME (min) 93Lt c;LtV 75~ (DOLt 1001 (010
WATERLEVEL<ft) - - - - - -
AVERAGE PUMPING RATE (~pm) 0·75 0.2') 0,25 \ \ I
VOLUME PURGED (~al) It? ......d, I dLt 30 32> S~

pH 5'j\~ ~dl 5.~ 5.;)-3 5.2\0 5.28
Eh ~70 3~G 3%8 3~1o 3%7 3~7

TEMPERATURE (C) L,,'S3 '&.~O <tf, ~~ <g-,Jlt &'<£ 8,?3~

CONDUCTIVITY (j4mhoslcm) lId. 1 /7 {tS I/~ III lIb
Dissolved OxY~en (mlZll) ! If '8 L( cr. ~3 (D, t() cr·61 9.] {" q. it.J.
TURBIDITY /d()O IL{ ~~ II.~ Lf·S 3·8

I I 12 I 13 I 14 I 15 I 16 I 17 I
TIME (min) \0 I·~

-WATER LEVEL (ft)

AVERAGE PUMPING RATE I(gpm)

VOLUME PURGED (gal) 3CJ
pH 5,JLJ
Eh ~~{

TEMPERATURE (C) '8,'1 <i
CONDUCTIVITY (umhoslcm) i7"6
Dissolved Oxygen (mg/L) 0,;)'3
TURBIDITY J.~

COMtviENTS: _



FIELD RECORD OF WELL DEVELOPMENT

WELL DESIGNATIONILOCATION:
WELL CONDITION:
WELL INSTALLATION DATE:

GAUGE DATE:
SOUNDING METHOD:
STICK UPIDOWN (ft):

DEVELOPMENT DATE:
DEVELOPMENT METHOD:

WELL VOLUME

I,..,.,1'7-'
;) .. c. r~"'01 ~~

PROJECT NAME:
PROJECT LOCATION:
WEATHER:
WELL INSTALLATION TIME:
GAUGE TIME:
MEASUREMENT REF:
WELL DIAMETER (in.):
SCREEN LENGTH (ft)
DEVELOPMENT TIME:
STATIC WATER LEVEL:

SANDPACK VOLUME

CQ \~ Lv, ~'r LoC
I ''''00 i

IOC

9~o

A. WELL DEPTH (ft):
B. DEPTH TO WATER (ft):
C. LIQUID DEPTH (ft) (A~B):
D. WELL VOUFT:
E. WELL VOL (ft) (C*D):
F. LIQUID SCREEN LENGTH (ft):

G. BOREHOLE VOUFT:
H. BOREHOLE VOL (gal) (F*G):
1. SAND VOL (gal) (H-[D*F]):
J. LIQUID SAND VOL (gal) (I*porosity):
K. ONE WELL VOL (gal) (£+1):
L. FIVE WELL VOL (gal) (L*5):

FLUID LOST DURING DRilLING:
FLUID REMOVED PRIOR TO WELL INSTALLATION:
WATER ADDED DURING WELL INSTALLATION:

I I BEGINNING I I I 2 I 3 I 4 I 5 I
TIME (min) q~3 7d5 crd~ 9?o 7'3;L 93{o

Lt. 0'1 ~ - - - -
WATER LEVEL (ft)

AVERAGE PUMPING RATE (~pm) 1·5 /·5 1.5 I, ,C) J .5 )

VOLUME PURGED (~al) - 3 (p <7 Id- IS
pH lv. If to;40 0' Sf ~,S3 (.". 5'5 (." (., 0
Eh ;20 --::, to:;' 7/ ~( 5~ 50
TEMPERATURE (C) '1·0C; 5,oJ- 5·J3 5.4.) 0,c3 {II /:J.
CONDUCTIVITY (umhos/cm) 177 Ilo9 ()3 /75 /7f.-: ( 71.j

Dissolved Oxy~en (m~)
Lj.q, 5. 3, 3.~ 3. 4.1 3·57 5lt8'

TURBIDITY "/;J0CJ "/ .;l.CXJ '/0100 7;)00 "7 d.oC ~J.oO

DEPTH TO SEDIMENT IN WELL (ft) BEFORE:
DEPTH TO SEDIMENT IN WELL (ft) AFTER:
TOTAL QUANTITY OF WATER REMOVED (gal):
ESTIMATE RECHARGE RATE:

\ 3, -, (

/35

DEVELOPMENT DESCRIPTION: ~ '3 ~""\ CL~~ ~.~.
~v--~~' ~~ l. 5<j~\IV\. A \"'-''--'''~~ ....Q....a--LY"- ~,-,--d.Jl \.10\\>""'_
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FIELD RECORD OF WELL DEVELOPMENT (OVERFLOW PAGE)

Site Name: h '-e \. ~a. 'C .......... Project No.: .;).C\ \cO'">~S I Date: 1/ "'I!!!J /~ '1

WellID: \i'--\. \....u-~ t A- Field Personnel: Sic.... GOA

I I 6 I 7 I 8 I 9 I 10 I 11 I
TIME (min) Cj4lc CJSlD 1009 (0 fe, (0 ~9 /0 ~cr

WATER LEVEL (ft) .......... - - - - -
AVERAGE PUMPING RATE (20m) I , 6·5 O,S 0,5 C·S
VOLUME PURGED (aal) ;;;L:, 310 4{) 45 50 5'5
pH L, r L,5 fe,76 C,,5~ (",.5 2> lP,S~ £.,,/3

Eh loo ~[ Lt'i ,. 33 td~ iO(j

TEMPERATURE (C) l, .0 C'(r '5. J<t S.dS' Lt,2 CS '-{.~O Le'19

CONDUCTMTY (umhos/em) ! (s, 8- (~ ~ 1/6 fS 9 IS~ 15<0
Dissolved Oxygen (mWL) 3.68 '-LI ~ II ,OJ 3,cl 3.7?i- J../,O I

TURBIDITY '?~OO 12.3 141o 100 6~ b ,

I I 12 I 13 I 14 I 15 I 16 I 17 I
TIME (min) loL( 9 1103 II,S I' ;'5 \( 52> Ic2o'i
WATER LEVEL (ft) - - - ,_. - -
AVERAGE PUMPING RATE O·S G,'S 0 .. '5 C,S C ,5 G,S
(wm)

VOLUME PURGED (gal) L,O l.£,t 75 <6"3 9;;2 99
pH Lv, /0 L, .to ( k"St., It,,~o lo.~ I lo;("i

Eh te3 /0 ~c; l,;).. L,\.., l,c:;

TEMPERATURE (C) 4,80 '1.77 4,SL '-\. S l' 5./5 5. 04

CONDUCTIVITY (umhoslcm) ISO ('5 L, /5 -, ('5~ 15lf 15~

Dissolved Oxygen (mg/L) !).7:' 3,DI 3.21 3. ~6 3 ·/0 3.15
TURBIDITY S~ SLf 40 3s 33 ·3~
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FIELD RECORD OF WELL DEVELOPMENT (OVERFLOW PAGE)

Site Name: r-=:-u -e ( hJ.'f"V\A Project No.: d ~<coo 35 I Date: 1;-'/'17
WeIlID: {\;\v..;-GIA Field Personnel: -S ''( C-- 180A

6 7 8 9 IO 11

TIME (min) (2), f 1;)'1 ( /155 '305 /3)3
~ ---' ~

WATER LEVEL (ft) '- -
AVERAGE PUMPING RATE (gpm) 0.5 Gi'S U,S 0,5 0,5
VOLUME PURGED (llal) lUI II Lj (J , IJ~ /35
pH CD,70 L.,~ '3 lc,~5 L,. (., 3 l.,. (,,8
Eh ~1.D ,3 SCI ~6 (,~

TEMPERATURE (C) li,C;O '-{.C; C1 S,id 5.46 SS8
CONDUCTIVITY (umhoslcm) /54 15, (Sir f5y (53

Dissolved Oxygen (mgIL) g. '20 3, I g ..? 33 d,'13 d,51
TURBIDITY 35 45 0(,., 31 30
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COtviMENTS:


