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Version: 0

Contract No. N62472-03-D-0802

Task Order 170, Task 7

Dear Ms. Sait and Mr. Daly:

This Figal Letter Summary Report hes been igsued to document the performance
testing and groundwater gampling of exiraction well (EW)-05B, installed withixn
the Eastexn Plume at Naval Air Station (NAS) Brunswick, Maine. Attachmenis 10
1Bis report include regulator comments oo the Draft Letter Summary Reporst
(Attachment A), performance test results (Attachment B), snd soil boring logs snd
well completioo diagrama (Attachment C).

The tocation of NAS Brunswick snd the Eastern Plume is shown on Figure |. The
location of EW-05B wifhin the Eastern Plume is shown on Figure 2. The lacafion
of EW-03B, associaled piezomeicrs, and a stream gauge gauged during the
performance fest are shown un Figure 3. NAS Brunswick is an aclive hase owned
and operaled by the Fedeyal governmesl ibiough (he Deparunent of Navy. In
1987, NAS Brunswick was placed on the Nalionad Priorities List (NPL) by che
U.S. Environmenital Protzction Agency (US CPA) and is currently participating in
the Navy’s Installation Resforanon Prograny. In December 2005, NAS Brunswick
was recommended for closvre by (he Base Reslignment and Closure (BRAC)
commission; however, NAS Brunswick will continue to operate through 2011.

ECC has been Lasked by the Novy wich the installation, testing, and operation of
extraction wel) EW-05B. EW-05B was installed along the castern edge of the
Eastern Plurne at NAS Brunswick, Maine. (nsuallgtion and development of EW-
05B began on 10 July 2007 aad was completed oo 24 July 2007. EW-05B was
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installed to reduce concentrations of contaminants in the portions of the Eastern Plume with
the highest levels and to limit migration of the Eastern Plume towards surface water.

GOALS OF PERFORMANCE TEST AND GROUNDWATER SAMPLING

The performance test and groundwater sampling are intended to provide the following
information with regards to the Eastern Plume at this location; safe well yield for aperation
of the extraction well pump, localized hydraulic impucts to the plume, and steady state
concentrations of volatile organic compounds (VOCs) and {,4-dioxane during active
pumping. The data collected is necessary in order to determing appropriate follow up
design and response actions for ground water remedial activities in the future.

FIELD ACTIVITIES

Field activities associated with the performance test were conducted from 13 Noveraber to 20
November 2008, and were comprised of the following:

« Groundwater Elevation Gauging

s Performance Test

* Groundwater Sampling

« Temporary Storage of Groundwater

# Transport and Disposal of Groundwater

GROUNDWATER ELEVATION GAUGING

Prior to the start of the performance test, groundwater elevations were gauged over an eight
day period to provide site groundwater elevation data prior to the start of the test.
Groundwater elevations were gauged at piezometers (PZ) EW-05B-PZ-1, EW-058-PZ-2,
EW-05B-PZ-3, EW-05B-PZ-4, extraction well EW-05B, and monitoring well (MW) MW-
209. Groundwater clevations were manually recorded using a Solinst® electronic water level
indicator. Groundwater elevations were measured daily from 06 November 2008 to 13
November 2008, with the exception of 11 November 2008 when the Base was closed for
Veterans Day. Groundwater elevations prior to the beginning of the pump tests remained
generally constant with changes of less than 0.3 feet recorded over this time period.

PERFORMANCE TEST

The performance lest at EW-05B consisted of two separate tests; a step-drawdown test
(completed on 14 November 2008) followed by a 72 hour constant rate drawdown
(pumping) test (conducted from 17 through 20 November 2008). Groundwater elevations
werc recorded at six monitoring wells/piezometers (EW-05B, EW-05B-PZ-1, EW-05B-PZ-
2, EW-05B-PZ-3, EW-05B-PZ-4, and MW-209) during the step-drawdown test, and at
seven monitoring wells/piezometers during the pumping test (the above plus P-106). In

Naval Air Station ' " Letter Summary Report Performance Testing
Brunswick, Maine Groundwater Sampling Extraclion Well EW-05B
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addition, one stream gauge (GP-3B) located to the east of EW-05B was gauged during the
two plmp tests. Groundwater elevations at the wells/piezometers were logged using s In-
Situ Level 700 Mini-Troll® siibmetsible pressure transducers, with the exception of P-106
which was measured by hand using an electronic water level 1nd1cator The
wells/piezometers were gauged to assess drawdown within the area 6f:ififluéfiée of the
pumping well, with the exception of MW-209, which was logged to assess water level
ﬂuctuat1ons and trends unrelated to pumping EW-05B. In-addition, strearn stage‘ levels
were recotded from stream gauge GP-3B located on Picni¢ Porig Merrlconeag Stream.
Figure 3 shows the location of thé p1ezometers/we11s and stream’gauge. ‘Two flowmeters
(one analog and-oiie digital) were- connected to the- d1scharge"~ 0se at the well head to

~recotd flow ratés arid: groundwater discharge quant1t1es Both ﬂowrneters were t’ested prior

to the start of the petformance test to ensiire Acciiracy.

Table 1 provides the well specifics for each well/piezometer that was lo ed : F rigure 4
provides two cross-sections transecting west-east and:horthisotith {hroight
1nclud1ng the pumping well and piezometers. The lower sand is the semi- conﬁned aquifer,
and is the aqu1fer that Was pumped durlng the pump test All but one of the observatlon

.....

aquifer is the Upper Sand and is the Source bed for the seml—conﬁned loWer sand unit. The
lower sand p1nches out to thé east, but i 1s contlnuous from north to-south. ’

Figure 5 shows stream’ stage, cumulative prec1p1tatlon ahd groundwater elevationis at the
background well MW-209 which were récorded: over the duration of the two pumping

 tests. The rise and fall of stream stage levels over the: course of the two’ tests was 1nterpreted to be

due the pre01p1tat10n everits of 14 Novémber and 15 — 16 Noveinber 2008. As Shown on Figure 5,
water levels at* MW-209 fluctuated over the per1od of record as 4 résult of precipitation, but
there ¥as no observible drawdown effect as a result of pumpmg T Wwas th‘erefore concluded

' that MW—209 was outs1de the rad1us of mﬂuence of the pumpmg well Sln Water level

corrected to' th1s -data’ set. Any conection 10 the drawdowi data of this' small a magmtude
would riot change the results of analysis. It shibuld be noted that the current Groundwater
“Bxttaction Treatmerit Systém (GWETS) was riinning’ contlnually dur‘lng the two tests with
the exception of minor interruptions (lasting only a few minutes each). It was assumed that
drawdown in thé aquifer due tothe otheér extractlon wélls had essentially reached
equilibrium cond1t1ons

Step-Drawdown Test

The step-drawdown test was used to determine the sp'.e‘ciﬁc capacity, of EW-05B at various
discharge rates. This information ean be used select optimum discharge rates for the
pumping test. Each step lasted 120 minutes with the exceptlon of Step'5, which was
stopped a few minutes ifito the stép due to the fact that water levels’ 1ns1de EW-05B had
reached the top of'the screen. Table 2 provides the pumping rates and duration.of each

Naval Air Station Letter Summary Report Performance Testing
Brunswick, Méine - : Groundwater Sampling Extraction Well EW-05B
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step. Flgure 6 provides a plot of the time-drawdown data for the step-drawdown test.
Figure 7 provides a plot of drawdown vs. pumping:rate.

Wb

Spec1fic Capacm}g .

: The spec1ﬁc capaclty ofa well 8. 1ts y1eld per unit of drawdown (gpm/ft), after a given time
has elapsed, Specific capacities were caleulated for each step in the step-drawdown test
(see Table 2),, Typically; specific capacity decreases as dischatge increases; in this case
‘there was a minor.deerease, (three percent) in specific capacity between Steps 1-and 4
(Figure 8). - Since. there is only, a minor decrease in speeific capacity as.pumping rates are
increased, pumping couild be set at the maximum sustainable yield without major losses of
specific capacity.

ADetermn;g Aqulfer Pronertle
Several «analyt1cal solutlons are ava11able to calculate transmlsswlty (and hydrauhc

. . conduetivity), and storativity. Theis (1935)! derived a Solutlon for unsteady flow to a fully

... penetrating well i in a confined aquifer: .Hantush (196 142, b3) extended the. Theis method to
correct for partlally -penetrating wells... Cooper and J acob (1946)* developed a method of
analyzing pumping tests based on a straight-line approximation of the Théis (1935)
equation for unsteady flow to a fully penetrating well in a confined aquifer. Late time
drawdown levels during the cornstant rate test show a. ﬂattenlng of the drawdown curve
indicating that the confined system (1 e., the lower sand unit);is; leaky, ie., bounded above

by an aqu1tard and an unconfined aqu1fer Extenswe study of the Site conﬁrms this is the

. case. For this reason; the Hantush-Jacob (, l955) method was considered to be the most

approprlate analytlcal solution which, in, addition to calculating aquifer propertres also

calculates the vertical hydraullc conduct1v1ty of the overlying aquitard. The Hantush-Jacob
solutlon assymes 1 that water is dlscharged instantaneously ffom storage, the dquifer is
- homogeneous and 1sotrop1c has constant.thickness and a negligible slope,. and is of infinite

. areal extent In, addition to the above the Hantush Jagob solution also assumes leakage
. through the conﬁmng bed is vertlcal and proportronal to the drawdown the head in the

source bed supplymg leakage is constant and storage in the conﬁnmg unit is negligible.

Drawdown data from the pumplng Well EW-05B and the ﬁve/su( observatlon pomts were
analyzed to determine aquifer and well performance properties. Flgure 9 provides plots of
the time-drawdown data for the constant rate test. Although its screen location is at the

Theis, C.V., 1935. The relation between the lowering of the piezometric surface and the rate and duration of discharge of
awell using groundwater storage; Am: Geophys: Union Trans., vol. 16, pp. 519-524." o E

?Hantush, M.S., 1961a.-Drawdown around a partially penetrating well, Jour. of the- Hyd Div., Proc. of the Am. Soc..of
C1v11 Eng,, vol. 87, no. iY4, pp. 83-98

Ha.ntush M.S, I96Ib Aqulfer tests on partrally penetratmg wells, Jour. off the Hyd. Div., Proc. of the Am Soc. of Civil
Eng., vol. 87, ni6. HYS, pp. 171-194. '

4Cooper, H.H. ahd C.E. Jacob, 1946. A genéralized graphical method for evahiatmg formation cdnstants ahd summarizing
well field history, Am. Geophys. Union Trans., vol. 27, pp. 526-534.

SHantush, M.S. and C.E. Jacob, 1955. Non- -steady radial flow in an infinite leaky aquifer, Am. Geophys. Union Trans.,
vol. 36, pp. 95-100.
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same elevation as EW-05B, an analytical solution could not be applied to water level data
obtained from EW- 05B-PZ-3 since its screén location is located within the tlay as can be
seen on the geologic:cross'section in Figure 4. The lower sand appers to p1nch out
somewhere bétween EW-05B and EW-OSBuPZ—3 Also, the Cooper-Jacob analyt1cal
solutioni‘Was used to’ derive aquifer property values for drawdown data obtained from EW-
05B due to the possible interference of well' cas1ng ‘storage effects. The followmg equation
was used to calculate the time wlhen cas1ng storage becomes negl1g1ble (also see Figure10):

O6(d2 d )/(Q/s)

‘Wlier’e“
t; = time when casing storage becomes negligible, in minutes
d. = inside diameter of well casing, in inches
d, = outside diameter of pump column, in inches

Qs = ’spec1ﬁc capac1ty of the well, in gpm/ft of drawdown at time t,
Using this ‘e‘quatlon,.

=0.6 (4= d,D) / (Q5)
=0:6 (36- 1) / (12/45.85)
= 80 minutes

Aqu1fer analysis was completed using Aqtesolv ®, version '4.50, an'aquifet test software
package Attachment B provides the analyt1cal solutions calculated foreach -
well/p1ezometer using Agqtesolv. The vert1Ca1 blue dashed fine shown on the time-drawdown
plots for EW 05B and P=106 indicatés the time after’ wh1ch the Cooper-Jacob ‘approximation
1s val1d us1ng au value of 0. 056 The u value is deﬁned as:

U= 1‘387 °S/Tt, - "

Where:

r = distance from center of pumped well, in feet
S = coefficient of storage (dimensionless)

T = coefficient of tran8nnss1v1ty, in gpd/ft

t = time since pumping started, in days

Table 3 provides the aquifer properties calculated from the variots analytical solutions that
were used. Provided in the table are estithites of aqu1fer trahsmissivity, hydrauhc
conductivity, storativity, and specific storage for the lower sand. Also prov1ded are
estimates of the vertical hydrauhc conductivity of the aquitard derived from the Hantush-
Jacob solut1on Overall, transm1ss1v1ty values rangcd from 48 to 194 ftz/day

® Driscoll, F.G., 1986. Groundwater and Wells, pp. 233.

Naval Air Station Letter Summary Report Performance Testing
Brunswick, Maine ’ Groundwater Sampling Extraction Well EW-05B
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Transmlss1v1t1es calculated for EW -05B, EW OSB PZ-1 and EW-05B-PZ-2 were 52, 48, and
48 f*/day respectlvely S0 are essentlally equlvalent These transmissivity values are consistent
.. with those values calculated durlng the April-May 2008 recovery-drawdown test’. The

N

transmissivity v value of 48 ftz/day is probably the best estimate of transmissivity of the lower
sand in the vicinity of EW-05B. Transmlssw1t1es for EW-05B-PZ-4 and P-106 which are to
the north and more remote from EW—OSB were more. than twice as miuch as those calculated
for EW- 05B, EW-05B-PZ-1 and EW-05B-PZ-2. This could be due to a th1cken1ng of the
lower sand unit towards the direction of these two peizometers as evidenced in the soil
boring log for EW-05 which has a lower sand thickness of approximately 30 feet.

Hydraulic conductivities ranged from 2.67 to 10.75 ft/day. Storativity values ranged from
0.0002 to 0.00105. Specific storage values ranged from 1.1E-05 to 5.8E-5/f{. The
calculated vertical hydraulic conductivities of the aquitard ranged from 0.02 to 0.14 ft/day.

Determining Well Efficiency -

Well efficiency is defined as the ratio of actual to theoretical drawdown at the pumping
well for a given pumping rate. A commonly used method to determine well efficiency is to
prepare a distance-drawdown plot using data from at least three observation wells. The
theoretical drawdown is determined by fitting a straight line to the data and projecting the
fitted line to a distance equal to the pumping well radius; the actual drawdown is measured
in the pumping well.

Drawdown data was plotted on a distance-drawdown graph after one day of pumping
(Flgure ll) Drawdowns plotted vs. dlstance from the pumping well do not form a straight
line but show con31derable scatter owing to the. anlsotropy/heterogene1ty of the aquifer.

The extension of a strarght line ﬁtted to the drawdown data for the observatlon wells shows
the theoretical drawdown at t,he pumping well (using a best fit line between EW -05B-PZ-1,
-2, and -4) should be 42 feet. Since the observed élrawdown is 52.2 feet, the well efficiency
Would be 42/52.2 x 100 = 80%. Excluding EW-05B-PZ-4 from the linear regression, the
best fit line between EW-05B-PZ-1 and EW-05B-PZ-2 shows a theoretical drawdown of
23.2 ft yielding a well efficiency of 44 percent. This is probably the most accurate estimate
of well efﬁclency since EW-05B-PZ-1 and EW-05B-PZ-2 are the two closest piezometers
to the pumping well, and the variation in aquifer properties over such short distances is
assumed to be minimal. '

GROUNDWATER SAMPLING

.+ A total of six groundwater samples were collected from EW-05B between 13 November
and 20 November 2008 At the request ‘of the Maine Department of Env1ronmental
Protectlon (MEDEP) and the US Env1ronmenta1 Protection Agency us EPA) one
basehne (BL) groundwater sample was collected on 13 November 2008 (prior to the start
of the step ~-drawdown test). The sample was collected using ] low-flow sampl1ng methods
and was'submitted under chain- of—custody protocol to Accutest Laboratories, of

7
U

7ECC 2009. Final Groundwater Modeling Summary Report Naval Air Station, Brunsw1ck Maine. April.
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Marlborough, MA, for analysis for 1,2,3 tri-chloropropane (1,2,3-TCPA) by US EPA

* Method 8260B/SIM, VOCs by US EPA Method 8260B, and 1;4-dioxane by US EPA

Metliod 8260B/SIM (as mod1f1ed to meéet the requn'ement of Method EIASOP
VOADIOX3) v -

Five add1t1ona1 groundwater samples were collected at pre- determmed stages durlng the
puinp test, which began on:17 November 2008 The first sample was collected

. approximately: 8 minutes after the start of thé pump | test. Thi Would allow for.
~approximately éne’ well volume to be purged (based on the initial flow rate of - 12 gpm)

before.the first sample was ¢ollected. The four remammg sampies ‘were
hour intervals up to 72 hours. All samples Weére collected from:an adjustable flow sample
port installed in the discharge hose at the well head. All samples were submitted under
chain-of-custody protocol to Accutest Laboératories, of Mat \ (
EPA Method 8260B, and 1,4-dioxane by US EPA Method 8260B/SIM (as modified to
meet the requlrement of Method EIASOP VOADIOX3). In addition, the third sample
collected: (36 Hours after the stat'of the'test) a ded analysrs fof'l 2 3 tti-

;chloropropane , 2 3 TCPA) by US EPA’ Method 8260B/ STM ag’ requested by ‘the
MEDEP. ' -

S

GROUNDWATER SAMPLING RESULTS

A tofal of five grouudwater samples were collected dur1ng conduct of the pumping test.
The samples were collectéd approx1mately 18 hours apart to demonstrate contaminant
concentration increase or decrease during prolonged pumping of EW-05B. As previously

" stated in this summary report 4 baseline sample was collected- prior to the start of the step-

drawdoWn test. Results from thi§ sample are included in this report

The sampleident‘iﬁcation, time of colleotion:_and sa’mp,‘le\ar(lglysi,s( are as fotloWS:‘

Sample ID Collection \ Analysis
Time”

EW-05B-BL - VOCs, 1,4~ dloxane 1,2,3~ TCPA
EW-05B-PT-1 8 Minutes® VOCs, 1,4- Jioxane
EW-05B-PT-2 18 Hours VOCs, 1,4-dioxane
EW-05B-PT-3 36 Hours® VOCs, 1,4-dioxang, 1,2, 3-TCPA
EW-05B-PT-4 54 Hours VOCs, 1, 4-dioxane
EW-05B-PT-5 72 Hours . VOCs, 1,4-dioxane

a = Time is based on one well volume of approx. 90.52 gals and a flow rate of 12 gpm
Collection times are from the beginning of the pump test. :
b = An additional sample was collected for 1,2,3-TCPA analysis at this time

Naval Air Station Letter Summary Report Performance Testing
Bruriswick, Maine A Groundwater Samipling Extraction Well EW-05B
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Analytlcal results from alk groundwater samples collected reported concentratlons of four
chlorlnated VOCs (1, l drchloroethene [1,1-DCE], tetrachloroethene [PCE] 1
trichloroethane [l,l,l-TCA] trichloroethene [TCEY)), aiid 1,4-dioxane, in exgeed
applicable US EPA Maximum Contaminant Levels (MCLs) and/or Malne Cen er for
Dlsease C ntrol (CDC) Max1mum Exposure Gu' ;

diameter hose Purged groundwater was then removed from the tanks via vaccum trucks
and transported under straight bill of lading (BOL) tq CleanHarbors Enyironmental
Services facility located at 37 Rumery Road, South Portland ME, for disposal as hon-
hazardous waste. . Following removal of the purged groundwater, the tanks were removed

from the srte transported to the CleanHarbors fac111ty, and clea Aed“

Tt has been ECC’s pleasure to provrde you wrth thlS Draft Lette Summary Report detailing
the field activities conducted during the performance testlng at EW- 03B at Naval Air
Station, Brunswick, Maine. Should y you have any questions, or wish o discuss the
proposed activities further, please do not hes1tate to contact Todd Bober NAS Brunswick
Remedial Project Manager, at 215-897-4911. :

Regards, ...
ECC

Al Easterday, P.G.. '
Senior Project Manager

Gina Calderone, P.G., C.P.G...
Project Manager/Hydrogeologist

Naval Arr Statlon T . . Letter Summary Report Performance Testing
Brunswick, Maine Groundwater Sampling Extraction Well EW-05B
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Copy to:

MEDEP (C. Evans)

Gannet-Fleming (D. McTigue)

NASB (L. Joy, M. Fagan)

Lepage Environmental (C. Lepage)
NAVFAC MIDLANT (T. Bober)

NAVFAC ATLANTIC (J. Wright, B. Capito)
TtNUS (L. Klink, C. Race, J. Orient)

ECC (A. Easterday, G. Calderone, C. Guido)

Copy to: (w/o encl)

BRAC PMO NE (P. Burgio)

NAVFAC ATLANTIC (D. Barclift)

BASCE (E. Benedikt, C. Warren)

NASB Commanding Officer (CAPT Fitzgerald)
RAB Brunswick Representative (S. Johnson)

RAB Harpswell Representative (D. Chipman)
RAB Topsham Representative (S. Libby)
MRRA (V. Boundy)

Naval Air Station
Brunswick, Maine

Letter Summary Report Performance Testing
Groundwater Sampling Extraction Well EW-05B
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ATTACHMENT A

REGULATOR COMMENTS
ON DRAFT SUMMARY REPORT



ECC

Project No. 5700.017
Pagelof 5
June 2009

RESPONSE TO COMMENTS FROM THE

STATE OF MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION -

BUREAU OF REMEDIATION AND WASTE MANAGEMENT

ON THE DRAFT LETTER SUMMARY REPORT PERFORMANCE TESTING

AND GROUNDWATER SAMPLING EXTRACTION WELL EW-05B
NAVAL AIR STATION BRUNSWICK, MAINE

Commentor: Claudia Sait, MEDEP - Project Manager-Federal Facilities
Bureau of Remediation & Waste Management

Comment Issue Date: 13 May 2009 | Navy Response Date: 5 June 2009

General Comments:

L.

The performance test of EW-5B indicates it will support pumping rates similar to those seen
at EW-2A, and will (at least initially) remove groundwater with at least order-of-magnitude
higher concentrations of volatile organic compounds (VOCs) than the other extraction wells
in the pump and treat system. The data suggest that there is a hydraulic connection from the
clay depression where EW-5B was drilled to the north, at EW5B-PZ-04. This observation
well appears to be located in a different clay depression than the extraction well, suggesting
EW-5B will be able to reduce contaminant mass beyond the “clay bowl” where the well was
placed. (No response required.)

Response: Comment noted.

Review of the document was hampered somewhat by the lack of boring and well installation
logs for the extraction well and the observation wells evaluated in the report. Please provide
these as an appendix in the final copy; MEDEP utilized some draft copies obtained
separately, but they are incomplete.

Response: Boring logs and well installation completion diagrams will be included as an
attachment to the letter report.

Also, the drawdown data need to be added to the final report as an appendix, either as hard
copy tables or as a separate spreadsheet submittal.

Response: The drawdown data will be submitted as a spreadsheet in electronic format.

Aquiter properties determined in this evaluation are reasonably close to those determined in
the recovery test completed to support the groundwater model, another factor supporting the
results. Navy should consider adding this comparison to the document.

Response: A sentence will be added to the last paragraph of the section entitled
Determining Aquifer Properties which will state, “These transmissivity values are
consistent with those values calculated during the April-May 2008 recovery-drawdown test
(Appendix C, ECC 2009).”

Naval Air Station Brunswick, Maine Response to Comments from

Maine Department of Environmental Protection
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5. Was sufficient recovery data collected to evaluate for aquifer parameters as a check on the

pump test information? Please note whether any recovery data analysis was attempted
during the data evaluation.

Response: Recovery data was not collected since analysis was not warranted for this study.
A certified Maine Geologist must sign and stamp the final copy.

Response: Agreed, a certified Maine Geologist will sign and stamp the final copy.

Specific Comments:

7.

10.

Page 2, Groundwater Elevation Gauging: What were the results of the measurements?
Were any unusual changes noted? Please provide a summary conclusion and a plot of the

elevation data.

Response: The pre- pump test water elevations will be added to Figure 5. No unusual
changes were noted. A sentence will be added to the end of this paragraph which states,
“Groundwater elevations prior to the beginning of the pump tests remained generally
constant with changes of less than 0.3 feet recorded over this time period.”

Page 2. Performance Test, second sentence: Please revise the text to state that eight rather
than nine wells were gauged during the pump test.

Response: The referenced sentence will be revised to read “...and at eight monitoring
wells/piezometers during the pumping test (the above plus P-106). In addition, one
stream gauge located to the east of EW-05B was gauged during the two pump tests.”

Page 3, paragraph 3, Performance Test and Figure 5: Please address whether the declines in

the stream gauge during the constant-rate test are interpreted to be related solely to decreases
from a peak flow (not measured) due to precipitation between the step test and the constant
rate test. Please note in the text or in the response.

Response: Yes, the decline in stream stage during the constant rate test is interpreted to be
related solely to decrease from peak flow as a result of the precipitation event from 14 — 16
November 2008. A sentence will be added to the text which will state, “The rise and fall of
stream stage levels over the course of the two tests was interpreted to be due the
precipitation events of 14 November and 15 ~ 16 November 2008.”

Page 4, Determining Aquifer Properties, paragraph #2: “Although its screen location is at the
same elevation as EW-5B..."

As noted in the USEPA comments on the work plan for this pump test, the screening of the
well in the lower sand unit is more important than the elevation of the screen. In the final
summary report please refer to the boring log for EW5B-PZ-03, which notes only a 10 inch
layer of sand on top of bedrock. Based on the data that sand unit is not hydraulically well
connected to the sands screened by EW-05B.

Response: The ten inches of sand above bedrock appears to be weathered bedrock and not
part of the lower sand unit. The sentence referenced above is considered adequate to convey

Naval Air Station Brunswick, Maine ' Response to Comments {fom

Maine Department of Environmental Protection
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the fact that the unit in which EW-05B-PZ-3 is screened is not the same as the unit that was
being pumped.

11. Page 4 and 5, Determining Aquifer Properties, paragraph #2 and Attachment A (EW-5B
data): “dlso, the Cooper-Jacob analytical solution was used to derive aquifer properties...”

The equation noted on page 5 for the time (t,) when casing storage effects are negligible
indicates that after 80 minutes the drawdown is primarily a reflection of the aquifer
properties. The Cooper-Jacob solution provided appears to match a portion of the drawdown
curve whose slope extends well into the earlier data influenced by the casing effects. The
resulting aquifer parameters agree well with the values from the nearby observation wells,
but if that timing was considered when the final solution was chosen please address it in the
text otherwise address it in the response to comment.

Response: Please also refer to the straight line fit matching EW-05B drawdown data
presented in Aftachment B. It is noted that that the Cooper-Jacob solution was used because
the Hantush-Jacob method could not be matched to early time data because of the effects of
casing storage. It is agreed that the straight line fit does appear to match drawdown data as
early as ten minutes into pumping, but not before that. The calculated time (t,) when casing
storage effects are negligible is an estimation. To be conservative, the straight line was
matched to drawdown data later than 80 minutes. We believe no change to the text is
required.

12. Page 5, Determining Aquifer Properties, paragraph #2 and Attachment A (EW-5B and P-106

data): “The vertical dashed line showr on the time-drawdown plots...”

Please define the “u” term in the text and explain the significance of the 0.05 value, or
reference the source document for that value.

Response: A sentence will be added which will state,
“The u value is defined as:

u=1.87*S/Ti,

Where:

r = distance from center of pumped well, in feet
S = coefficient of storage (dimensionless)

T = coefficient of transmissivity, in gpd/ft

t = time since pumping started, in days”

13. Page 5, Determining Aquifer Properties, paragraph #2 and Attachment A (P-106 data): Why
was the Cooper-Jacob method chosen for P-106 rather than Hantush-Jacob? 1t also is likely
to be a leaky confined well based on the closest boring logs, and the data indicate significant
leakage or a boundary condition at about 400 minutes into the test. Were both methods
considered? Please note in the text why one method was chosen over the other.

Response: There was insufficient early time data for curve matching using the Hantush-
Jacob solution; therefore, the Cooper-Jacob method was chosen.

Naval Air Station Brunswick, Maine Response to Comments from
Maine Department of Environmental Protection
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14. Page 5, Determining Aquifer Properties, paragraph #2, Table 3 and Figure 4: “This could be
due fo a thickening of the lower sand unit towards the direction of these two peizometers...”

The tex1 appears to be incomplete, or missing a comparison of the lower sand extent at
EW5B-PZ-04 or EW-5 to EW5B-PZ-01 or EW-5B. Please revise the text as needed to
support the statement, possibly by noting that P-106 is outside of the clay depressions
mapped by Hager-Richter (and others including ECC in the groundwater modeling) and
EW-5A (north of P-106) does appear to have approximately 30 feet of lower sand. The
groundwater model recovery test values for P-106 were less than those calculated for this
report, transmissivity values were 71 and 101 ft*’/day (versus 193 ft*/day) and hydraulic
conductivity was calculated at 2.3 and 3.3 ft/day (versus 10.75 fi/day). The recovery test
values are in the same range as others from the pump test locations, and these values or a
reference to the modeling report would be useful in this document.

Response: The above referenced sentence was meant to state, “This could be due to a
thickening of the lower sand unit towards the direction of these two peizometers as
evidenced in the soil boring log for EW-05 [not EW-05B as originally stated in the text]
which has a lower sand thickness of approximately 30 feet”. The text will be revised
accordingly. Note that the calculated transmissivity for P-106 from the April-May 2008
recovery test was 100.6 ft*/day. This value may be more appropriately compared to the
calculated transmissivity for EW-05B-PZ-4 which was 100 ft*/day. The distance between
these two points is only about 100 feet. The transmissivity of 193.50 ft*/day calculated for
P-106 from the November 2008 pump test is considered less reliable because of a paucity of
drawdown data at this point.

15. Figures 3 and 4: The Figure 4 cross-sections need a plan-view reference for their extent,
either as an inset on this figure or on Figure 3. Based on an overlay of the Hager-Richter
clay surface topography, EW5B-PZ-04 may lie within the clay depression to the north of the
one where the extraction well is located. Conceptually this may help explain why the
drawdown at that well is significantly less than at PZ-02. It may also be important if
evaluation of EW-5B’s capture zone is part of future Eastern Plume optimization. Navy
should consider inclusion of a similar figure in the report.

Response: The cross-section locations will be shown on Figure 3. EW-05B-PZ-4 is within
the clay bowl as shown in the graphic below which shows the interpolated top of clay
surface from the recently completed groundwater model. That the drawdown is less at PZ-4
than at PZ-2 is primarily due to increased distance from the pumping well, and the varying
thickness and geometry of the lower sand.

Naval Air Station Brunswick, Maine Response to Comments from
Maine Department of Environmental Protection
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16. Figure 5: Please revise te plot for PZ-02 to & darker color, the yellow js hard (o see on the
plot.

Response: Agreed, the plot for BW-05B-PZ-02 will be shown m a darker color.

Navat Air Siation Brunswick, Maise Respouse to Comments frem
Maine Depariment of Bovirenmenial Protection



STATE OF MAJINE
DEPARTMENT OF ENVIRONMENTAL PROTECTION

$CRN ELLAS RAT DACTI DAVID P. LITTELL
GOVIRNGR COMMISSYONER
June 25, 2008

Mr. Todd Bober

Department of Navy

Base Realignment and Closure
Program Managemen|! Offica-Northeas!
4911 South Broad Stras!

Philadelphia. PA 19112-1303

Ra: Exiraction Well 05-B, Performance Tesling & Groundwaler Sampling
Naval Air Station, Brunswick, Malne

Dear Mr. Bober:

Pursuant ta Saction Vi of the Naval Alr Station, Brunswick, Maine Federal Faciity Agreemenl (Oct 1990),
as amended, the Maine Departmant of Environmenial Proteclion (MEDEFR) has reviewegd the Navy's
responses dated June 5, 2008, and email dated June 19, 2009, to MEDEP's comments, dated May 13.
2009, for draft “Summary Repor, Performance Tesling and Groundwater Sampling, Extraclon Wall EW-
058", (March 25, 2009), prepared by ECC.

Based on that raview, MEDEP has no further commenls provided that the proposed revisions and
additions ars incorporatad into tha final report along with regulator comments, responses and this lefter.

Please contact me al (207) 287-7713 or rlaudia.b sait@maine.gov, if you have any questions or
comments.

Rm égoj.

Claudia Sait
Project Manager-Federal Facilities
Bureau of Remediation & Wasta Manapement

Cf: Hard Copy: Electranlc Copy
File Chris Evans-MEDEP Mike Fagan-BNAS
Ed Benedik! Paul Burgio -BRAC PMO Mike Datl-EPA
Al Easlerday-ECC David Chipman
Carol Warren Catherine Guido-£CC
Gina Calderone-ECC Vicki Boundy-MMRA
Suzanne Johnson-BASCE Scott Libby

Carolyn Lepage-Lepage Environmental

AUGOSTA

17 STATE ROLAE SCATION BANGOR PORTUAND PESQUEISLE

ADGUNCA, MANE 04333-001) 106 BOGAN A2 D) 212 CANC O ROAD 1235 CE2HIRALDRIVE, SKYWAY FARK
Q073001588 FAX: (207) 2877625 BANGOR, ME 401 PORTLAND, ME (4103 PRESQLUE IGLE ME 34265-2654

RAY BLOG., 28 AVSOW DR, (05) 3L 1534 CANL 10y v K1 585 D7) P22 §300 PAX (207) 221-6303 (207) 1680477 FAX. (247} 761-\507

Rt oie. Uryd mare gavidey s isd o seeyeled paper



CONCURRENCE
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ON DRAFT SUMMARY REPORT

From: <Daly.Mike@epamail.epa.gov>

To: "Catherine Guido" <CGuido@ecc.net>

CC: "Al Easterday" <AEasterday@ecc.net>, "Claudia Sait"
<Claudia.B.Sait@main...

Date: 5/11/2009 10:33 AM

Subject: Re: NASB Deliverables - Regulator Review Lists

Attachments: pic20083.jpg

Hi Catherine,
Just getting back to you on the deliverables list -

1) EPA has no comments on the pump test summary report
2) I will review the LTMP revisions and get back to you.

Thanks,

Mike



ATTACHMENT B

PERFORMANCE TEST RESULTS
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WELL TEST ANALYSIS
Data Set: C:\...\EW-05B_ConstantRateTest.aqt
Date: 03/12/09 Time: 13:04:38

PROJECT INFORMATION

Company: ECC

Client: Navy

Project: 5700.017

Location: NAS Brunswick
Test Well: EW-05B

Test Date: 17 - 20 Nov 2008

AQUIFER DATA

Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y@{t) |f
| EW-05B 1397339.89[15943662.6R | - EW-05B 1397339.89[15943662.62%
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Jacob

T = 52,05 ft/day S = 0.0003195
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EW-05B
Data Set: C:\..\EW-05B-PZ-01_ConstantHantuschJacob.aqt
Date: 02/10/09 Time: 13:37:22
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-05B
Test Date: 17 - 20 Nov 2008
WELL DATA
Pumping Wells Observation Wells
Well Name X (it) Y (ft) Well Name X | Y(f)
EW-05B 1397339.89 15943662.62 | - PZ-01 1397351.88/15943679.4
SOLUTION
Aquifer Model: Leaky Solution Method: Hantush-Jacob
T  =48. ft%/day S =0.00105
/B  =0.172 Kz/Kr=0.1
b =18. ft



b =18. ft
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EW-05B
Data Set: C:\..\EW-05B-PZ-02_ConstantHantuschJacob.aqt
Date: 02/10/09 Time: 13:42:37
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-05B
Test Date: 17 - 20 Nov 2008
WELL DATA
) Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
EW-05B 1397339.89(15943662.62 | - PZ-02 1397303.3215943697.02]
SOLUTION
Aquifer Model: Leaky Solution Method: Hantush-Jacob
T =48. ft%/day S =0.00027
r/B 0.222 Kz/Kr = 0.1
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Time (min)
EW-05B
Data Set: C:\..\EW-05B-PZ-04 ConstantHantuschJacob.aqt
Date: 02/10/09 Time: 13:51.27
PROJECT INFORMATION
Company: ECC
Client: Navy
Project: 5700.017
Location: NAS Brunswick
Test Well: EW-05B
Test Date: 17 - 20 Nov 2008
WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) ' Well Name X | Y(#)
EW-05B 1397339.89[15943662.62 - PZ-04 1397420.5115943902.8/1
SOLUTION |
Aquifer Model: Leaky Solution Method: Hantush-Jacob
T  =100. fé/day S =0.0002
/B =0.582 Kz/Kr = 0.1
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WELL TEST ANALYSIS
Data Set; C:\..\EW-05B-P-106_ConstantStraightLine.aqt
Date: 03/12/09 Time: 13:08:32

PROJECT INFORMATION

Company: ECC

Client: Navy

Project: 5700.017

Location: NAS Brunswick
Test Well: EW-05B

Test Date: 17 - 20 Nov 2008

AQUIFER DATA

Saturated Thickness: 18. ft Anisotropy Ratio (Kz/Kr): 0.1
WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) | Well Name X (ft) Y (ft) v
EW-05B 1397339.89[15943662.62 | - P-106 1397370.2 | 15943990.1 §
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Jacob

T = 193.5 ft%/day S = 5.522E-5




ATTACHMENT C

SOIL BORING LOGS AND
WELL COMPLETION DIAGRAMS



Horizontal Units: METERS
Vertical Units: FEET (NAVD88 & NGVD29)
NOTE: ALL NEGATIVE ELEVATIONS ARE INVALID

BS PT#
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623

Northing
4859617.3167
4859617.2864
4859617.3021
4859638.0861
4859637.9626
4859642.9584
4859643.1388
4859643.2143
4859648.5707
4859648.4975
4859648.4212
4859711.2986
4859711.3252
4859711.2958

Easting
425939.8389
425939.7928
425939.7425
425910.0499
425910.3177
425913.8733
425913.6928
425913.7036
425898.9043
425898.9304
425899.0211
425934.4978
425934.6118
425934.6235

Sheet1

05-195 Spatial Reference System : UTM/WGS 84/UTM zone 19N

Elv. NAVD88 Elv. NGVD29

33.06
35.56
35.46
36.82
34.81
34.48
36.49
36.30
37.46
37.58
35.45
34.94
37.43
37.26

Survey done by Brian Smith Surveyors

Bowdinham, Maine

Sep-07

G= ground

PVC = top PVC riser

MTL = top metal protective casing

Page 1

33.71
36.21
36.11
37.47
35.46
35.13
37.14
36.95
38.11
38.23
36.10
35.58
38.08
37.91

Description
EW-5-B-PZ-3 G
EW-5-B-PZ-3 MTL
EW-5-B-PZ-3 PVC
EW-5-B MTL
EW-5-B G
EW-5-B-PZ-1 G
EW-5-B-PZ-1 MTL
EW-5-B-PZ-1 PVC
EW-5-B-PZ-2 PVC
EW-5-B-PZ-2 MTL
EW-5-B-PZ-2 G
EW-5-B-PZ-4 G
EW-5-B-PZ-4 MTL
EW-5-B-PZ-4 PVC
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et Environmental Chemizal Easiern Pluma
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s No 5700.007 Cllent NAVFAG Losalion: EW-05R - NASE
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QUALITY REVIEW STATEMENT

Contract No. N62472-02-D-0810 ECC Project No.: 5700.017
Contract Task Order No. 017
Activity: Naval Air Station, Brunswick, Maine

Description/Deliverable:  Final Letter Summary Report Performance Testing and
Groundwater Sampling Extraction Well EW-05B, Naval Air Station, Brunswick, Maine

ECC CTO Senior Project Manager: Alexander C. Easterday, P.G.

As per State of Maine Department of Professional and Financial Regulations, Title 32
Chapter 73, Law, the sections of this document related to geology and geologic data
interpretation have been reviewed for its technical content by the undersigned State of
Maine Certified Geologist.

This document has been reviewed by the undersigned for their geological interpretive
content, This statement is based upon the review of the undersigned conducted during the
preparation of this report, as dated below.
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State of Maine Geologist Reviewer:
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Gina M. Calderone, P.G., C.P.G. "{ Date
State of Maine Certified Geologist (No, GE442)
ECC Project Manager/Hydrogeologist




