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DEPARTtAENT OF THE NAVY 

Ms. Meghan Cassidy 

NORTHERN DIVlSJOH 

NAVAl FACIlITIES ENGINEERING COMMAND 

10 INDUSTRIAl HIGHWAY 

MAIL STOP. #82 

LESTER. PA 19t13-2090 

U.s. Environmental Protection Agency Region 1 
JFK Federal Building, Mailcode HBT 
Boston, MA 02203-2211 

Mr. Iver McLeod 
Maine Department of Environmental Protection 
State House Station 17 
Augus~a, ME 04333-0017 

IN REPlY REFER TO 

5090 
Code 1823/FE 

NOV I 3 1996 

SUbj: LOW FLOW PILOT STUDY LETTER REPORT FOR PORTSMOUTH NAVAL 
SHIPYARD, KITTERY, ME 

Dear Ms. Cassidy/Mr. McLeod: 

Enclosed are copies of the low flow pilot study letter report 
which provides the results of our study conducted at Portsmouth 
Naval Shipyard between September 16 and September 20, 1996. If 
you have any questions on this matter please call me at (610) 595-
0567 extension 159. . 

For the Community Restoration Advisory Board (RAB) members; if you 
have any comments or questions on these issues, they can be 
provided to the Navy at a RAB meeting, by calling the Public 
Affairs Office at (207) 438-1140 or by writing to: 

Portsmouth Naval Shipyard 
Code l06.3R, Bldg 44 
Attn Marty Raymond 
Portsmouth, NH 03804-5000 

Sincerely, 

,/1 I~~C;; ~£2-~ L k" , ~/0 '1t---3-~~DERICK J. E , P.E. 
Remedial Proje' anager 
By direction of the 
Commanding Officer 

lauren.stanko
Text Box
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~ Brown & Root Environmental 
A Division of Halliburton NUS Corporation 

C-49-11-6-28 

November 13, 1996 

Project Number 6515 

Mr. Fred Evans 
Remedial Project Manager 
Northern Division 
Naval Facilities Engineering Command 
10 Industrial Highway, Mail Stop #82 
Lester, Pennsylvania 19113 

Reference: 

Subject: 

Dear Mr. Evans: 

CLEAN Contract No. N62472-90-D-1298 
Contract Task Order No. 232 

Portsmouth .NavelShipyard, Kittery, Maine 
Final Low Flow Pilot Study Letter Report 

Foster Plaza VII 
661 Andersen Drive 

Pittsburgh,PA 15220-2745 

(412) 921-7090 
FAX: (412) 921-4040 

As part of the Draft Groundwater Investigation and Monitoring Plan (Brown & Root Environmental, 
April '1996) Brown & Root Environmental (B&R Environmental) conducted a pilot study to evaluate low-flow 
purging and its effects on stabilization of the groundwater quality parameters (pH, specific conductance, 
temperature, dissolved oxygen, turbidity, salinity, and eH)that will be field monitored during the 
Groundwater Investigation at Portsmouth Naval Shipyard (PNS),in Kittery, Maine. The pilot study was 
conducted from September 16 through September 20, 1996 for the u.S. Department of the Navy (Navy) 
under the Comprehensive Long-Term Environmental Action Navy (CLEAN),Contract Number N62472-90-
0-1298, Contract Task Order (GTO) 232. The purpose of this brief letter report is to discuss the findings 
of the pilot study including recommendations for the upcoming sampling. 

The pilot study was conducted in accordance with the Draft Groundwater Investigation and Monitoring Plan 
(the Plan). Low-flow purging was conducted during both low and high tidal cycles to determine if there 
are any significant differences in stabilization between low and high tide. Sampling, however, will be 
conducted at low tide only (for tidally influenced wells). At low tide, contaminant concentrations are 
expected to be at a maximum concentration, therefore, providing conservative data (at high tide, inflow 
of "clean" water would potentially dilute the contaminants in tidally influenced wells). Details of the pilot 
study are provided in the Plan and included in this letter report as Attachment A. One exception was taken 
to the Plan. Monitoring well HW-2 was purged independent of tide conditions, rather than at low and high 
tide because the well is located inland where grouildwater is known to be fresh and not impacted by tidal 
changes. Monitoring well HW-2 was tested twice since it was purged dry during the first'test: Monitoring 
well JW-12B was retested at low tide because purging was not initiated approximately three hours prior 
to low tide the first time and the well did not stabilize within three hours. Therefore, 11 tests were 
conducted but nine tests (excludes the initial HW-2 and JW-12B test) are evaluated 'herein. 
Representatives from EPA Region I and the Stateof Maine Department of Environmental Protection 
(MEDEP) were present for portions of the pilot study. 

A Halliburton Company 
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The location of the five monitoring wells (DW-3, DW-7B, JW-13D, JW-12B, and HW-2) included in the pilot 
study are shown on Map A which is included as Attachment B. The Pump Tracking Sheet which presents 
a tabulation of the pump installation information is included as Attachment C. The Low Flow Purge Data 
Sheets which present a tabulation of the data collected during purging are included as Attachment D. The 
pilot study results are summarized in Tables 1 and 2. Table 1 presents a summary of results in terms of 
the time taken to reach stabilization. Table 2 presents a summary of results in terms of the purge volume 
removed to reach stabilization. The results are discussed below in terms of each criterion used to 
determine when a sample can be collected (e.g., after stabilization is reached). Stabilization is discussed 
in reference to EPA guidance (±0.2 for pH and ±10 % for all other parameters for 3 consecutive readings 
taken 5 minutes apart). The results are discussed in the following order: pH, specific conductivity, 
temperature, salinity, turbidity, eh, dissolved oxygen, pumping rate, water level drawdown and purge 
volume. Stabilization is discussed first in terms of time and then in terms of purge volume. 

pH. Specific Conductivity. Salinity 

The pH readings stabilized within 30 minutes during seven of the nine tests. The readings stabilized within 
one hour for the remaining two tests (DW-7B "at low tide and HW-2). Once pH stabilized it remained 
stabile for the remainder of the test. The stabilization of specific conductivity and temperature readings 
was identical to pH. The stabilization of salinity readings was identical to pH and specific conductivity 
except for at the fresh water well (HW-2) where salinity readings took twice as long (approximately one 
hour rather than one-half hour) to stabilize and continued to decrease after three readings within ten 
percent were recorded. The pH, specific conductivity and salinity readings were never the controlling 
parameter for sampling (e.g., other parameters took longer to stabilize). 

The pH readings stabilized within one saturated screen length volume being removed at all but one of the 
tests (JW-13D high tide did not stabilize until 1.3 saturated screen length volumes were removed). 
Specific conductivity and salinity also stabilized within one saturated screen length volume being removed 
during all tests except JW-13D high tide where it took 1.1 volumes. 

Turbidity 

The turbidity readings stabilized at less than 5 NTU during six tests (JW-13D low and high tide, DW-3 low 
and high tide, DW-7B low tide, and HW-2). Two tests stabilized above 5 NTU (DW-7B stabilized at 14.2 
NTU and JW-12B high tide stabilized at 248.1 NTU). One test did not stabilize (JW-12B low tide). In two 
tests (DW-7B low tide and JW-12B high tide) the stabilized reading was not the lowest reading achieved. 
During four of the nine tests turbidity stabilized within approximately 30 minutes. During the other five 
tests turbidity either did not stabilize at all or did not stabilize for at least an hour. Although turbidity at 
HW-2 did not stabilize for almost two hours, turbidity readings were less than 5 NTU after 39 minutes. 
At six of the nine tests turbidity was the controlling parameter for sampling. 

The turbidity readings stabilized within two saturated screen length volumes during five of the nine tests. 
Two tests (JW-13D low tide and DW-3 low tide) stabilized after slightly more than two volumes were 
removed. HW-2 did not stabilized until 4.2 volumes were removed and JW-12B low tide never stabilize 
even after 7.3 volumes had been removed. 
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The eH readings stabilized within the three hour test period for all of the tests. The eH readings during 
several of the tests moved outside the stabilized range after stabilization occurred. At JW-13D high tide, 
eH was the last parameter to stabilize after approximately one hour and therefore was the controlling 
parameter for sampling. 

The eH readings stabilized within one saturated screen length volume being removed at six of the nine 
tests; within two volumes at two tests (JW-12B low tide and HW-2); and not until 3.8 volumes at JW-13D 
high tide . 

. Dissolved Oxygen 

The dissolved oxygen readings stabilized within the three hour test period for all of the tests. The 
dissolved oxygen moved outside the stabilized ran'ge after stabilization occurred. At DW-3 low tide and 
JW-12B high tide, dissolved oxygen was the last parameter to stabilize after approximately one and one­
half to two hours. 

The dissolved oxygen readings stabilized within one saturated screen length volume being removed at four 
of the nine tests; within two volumes at two tests (JW-13D high tide and HW-2); and greater than two 
volumes at three tests (DW-3 low tide at 2.4 volumes, JW-12B low tide at 7.3 and JW-12B high tide at 
2.9). 

Pumping Rate 

The initial pumping rate of 300 ml/min had to be decreased in all tests to achieve lower turbidity. The 
pumping rate when stabilization occurred ranged from 35 to 166 ml/min. 

Water Level Drawdown 

With the exception of HW-2, drawdown as a result of pumping could not be determined because changes 
in the water level were also impacted by the rising or falling tide. The drawdown at HW-2, which is not 
impacted by the tide, was approximately zero feet which meets the requirement of less than 0.3 feet. 

Purge Volume 

The purge volume at stabilization was less than the required two saturated screen length volumes for four 
of the nine tests. Purging was, however, continued during these four tests until at least two saturated 
screen length volumes were removed. 

In all but one of the tests the turbidity readings were lower after purging (at DW-7B low tide the turbidity 
reading started at 8.9 and stabilized at 14.2 even though a reading of 6 was achieved during the test). 
At six of the nine tests low flow purging resulted in turbidity readings below the goal of five NTU. This is 
a significant improvement over previous sampling using conventional techniques when turbidity ranged 
from 6 to greater than 200 NTU. The largest improvement was at DW-7B where turbidity was greater than 
200 previously and was 14.2 using low flow purging. 
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Revised EPA Region I Low Flow Standard Operating Procedure 

The EPA low-flow purging and sampling procedure included in the Draft Groundwater Investigation Plan 
and therefore, followed during the pilot study has been revised by the EPA. The revised version is 
included as Attachment E. The differences between the old and new standard operating procedure (SOP) 
are summarized below: 

• Collection of turbid free water samples may be especially difficult if there is 2 feet or less 
of standing water in the well. (The previous SOP stated 3 feet of standing water). 

• Stabilization is considered achieved when parameters have stabilized and the final purge 
volume is greater than the stabilized drawdown volume plus the extraction tubing volume. 
(The previous SOP stated 2 saturated screen intervals.) 

• If the recharge rate of the well is lower than the extraction well capabilities of currently 
manufactured pumps and the well is essentially dewatered during purging, then the well 
should be sampled as soon as the water level has recovered sufficiently to collect the 
appropriate volume needed for anticipated samples (ideally· the intake should not be 
moved during this recovery period). Samples may then be collected even though the 
indicator field parameters have not stabilized. (The previous SOP stated that the 
minimum purge volume of 2 saturated screen lengths had to be removed first.) 

• Stabilization requirements have changed as follows: 

Parameter New Limit Previous Limit 

Turbidity +/- 10% for values> than 1 NTU +/- 10% 

Dissolved Oxygen +/- 10% +/- 10% 

Conductivity +/- 3% +/- 10% 

pH +/- 0.1 unit +/- 0.2 unit 

Temperature +/- 3% +/- 10% 

Eh +/- 10 millivolts +/- 10% 

Recommendations 

Based on the previous presentation and discussion of results, the following recommendations are made 
for future low flow purging: 

• The pumps/flow-through cells worked well and should be used for groundwater sampling. 
The procurement of pumps, compressors, etc. should be initiated. 
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• The revised EPA guidance on low-flow purging, dated July 30, 1996, should be followed 
except as noted below. 

• The drawdown criterion of 0.3 feet or less should not be applied at tidally influenced wells 
because drawdown cannot be determined during purging in tidally affected wells. 

• The initial pumping rate of 300 mllmin should be reduced to 100 mllmin to 200 mllmin or 
lower, if possible, because all of the pilot study tests demonstrated that a pumping rate 
of less than 200 mllmin is required to obtain turbidity readings of less than 5 NTU. In 
addition the pumping rate of 300 mllmin caused rapid drawdown in well HW-2 and the well 
was purged dry. Later in the week the well was purged again at a much lower rate (100 
mllmin) and there was no drawdown. This agrees with EPA guidance (Attachment E) that 
states that the pumping rate should be started at as low a rate as possible. 

• During purging of some wells (JW-12B and DW-7B), the turbidity readings would increase, 
indicating a problem with the turbidity cell. The field crew found that sediment would build 
up in the flow through cell and that after cleaning the cell the readings would decrease. 
The cell should be cleaned at each well prior to purging and during purging, as needed 
(e.g., when fluctuating turbidity readings are observed and confirmed by collection of a 
turbidity sample before the cell for comparison). A tee connector with a valve should be 
inserted into the pump's tubing prior to the cell for collection of the turbidity sample. If the 
cell needs to be cleaned during purging operations, continue pumping and disconnect cell 
for cleaning, then reconnect after cleaning and continue monitoring activities. The cell 
should be cleaned by rinsing with deionized water. 

• With the exception of JW-12B low tide, which had a previous turbidity during sampling of 
greater than 200 NTU, the field monitored parameters stabilized within one and one-half 
hours. The lowest turbidity reading at JW-12B low tide occurred within 30 minutes (e.g., 
extending the test to the three hours referenced in the EPA guidance did not provide 
improved results). If the parameters have not stabilized after one and one-half hours, then 
sampling should be initiated. It is estimated that sample collection may generally take up 
to one hour. Therefore, for tidally influenced wells purging should commence 
approximately two and one-half hours prior to low tide so that the sample is taken between 
one hour before low tide of the well and before the end of the slack tide for the well. 

• In some cases (e.g., JW-12B) low-flow purging does not result in the collection of low 
turbidity samples. This may be a result of well construction or well development problems. 
Those wells which have excessive turbidity even after low-flow purging for one and one­
half hours (e.g., lowest turbidity after purging is greater than 50 NTUs) should be sampled 
and then scheduled for redevelopment following completion of the first round of sampling. 
After redevelopment, the well should be resampled. If the sample collected following 
redevelopment has a lower turbidity than the sample collected prior to redevelopment, 
then the sample will be sent for laboratory analysis. 

• The EPA has stated that the turbidity probe contained in the flow through cell uses an 
infrared light source and this source does not meet the requirements of EPA Method 
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180.1. EPA Method 180.1 requires a visible light source. Therefore, the turbidity probe 
in the flow through cell should be used up to the time the turbidity stabilizes and then 
turbidity stabilization should be confirmed with a HORIBA water quality meter or other 
visible light source turbidity probe. 

• Although eH and dissolved oxygen stabilized for the pilot test wells, it is recognized that 
eH and dissolved oxygen are sensitive parameters (e.g., in three cases eH or dissolved 
oxygen was the last parameter to stabilize, and after stabilizing readings for these 
parameters during several tests moved outside the stabilized range) and may not stabilize 
for all remaining wells even though low turbidity readings are reached. If stabilization of 
eH and dissolved oxygen do not occur, the maximum purge time should remain one and 
one-half hours. 

Precautions will be taken to prevent air entrapment and/or air leaks in the purging system so that potential 
problems with stabilizing dissolved oxygen are minimized. Precautions will include: 1 ) taking care to fill 
the cell with water, while minimizing air entrapment, prior to initiating purging and 2) maintaining a full cell 
of water by pinching the discharge line shut or keeping the tubing from the pump to the cell elevated above 
the cell. 

• Wells that are not significantly tidally influenced will be sampled independent of the tide. 
A list of wells that will be sampled independent of the tide and the justification is presented 
in Table 3. Resolution of this item is required to develop a detailed field planning effort. 
A detailed field planning effort for all 70 wells will be developed to coordinate field work 
,efforts based on monitoring well characteristics (e.g., tidally influenced), tide tables, 
number of sampling crews, available sampling equipment and working hours. 

• Placement of the cap which holds the pump and tubing in place at each well results in 
water level measurements being taken from a new elevation. In addition several wells are 
being converted to flush mounts and others are being repaired. Therefore the elevations 
of all monitoring wells should be resurveyed. 

• The controllers cannot operate efficiently using bottle gas and therefore compressors 
should be used throughout. 

• The flow through cells and tubing are susceptible to freezing, so cold weather conditions 
(below 32 degrees) will be a factor. The cell will be heated, if needed, by placing it in a 
container of warm water. 

• Pertinent stabilization data should be recorded in the upcoming field log book to aid future 
sampling efforts, particularly in refining required time frames. 
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Please contact me at 412-921-7217 if you have any questions or comments. 

~~-rf, 
Mark T. Perry 
Project Manager 

MTP/dt 

Enclosures 

c: Mr. Roger Boucher - NAVFAC NORTHDIV (w/o enclosures) 
Mr. John Trepanowski, P.E. - B&RE Wayne 
Mr. Daryl Hutson - B&RE Pittsburgh (w/o enclosures) 
Mr. Mark Mengel - B&RE Pittsburgh 
Project File 6515, CTO 232 



TABLE 1 
SUMMARY OF RESULTS (IN TERMS OF TIME) 

LOW FLOW PILOT STUDY 
PORTSMOUTH NAVAL SHIPYARD 

KITTERY, MAINE 
- - -- -- -- -- ... _- -- -- .. - -~.--- .. ---

Well Tide TIME TO REACH STABILIZATION (minutes)(1) 
No. 

pH Specific Temperature Turbidity eH Dissolved Salinity 
Conductivity Oxygen 

JW-13D Low 12 12 12 37 .12 12 12 

JW-13D High 22 17 17 32 67 27 17 

DW-3 Low 21 21 21 75 21 80 21 

DW-3 High 21 21 21 72 26 31 21 

DW-7B Low 42 42 42 82 47 52 42 

DW-7B High 20 20 20 25 25 25 20 

JW-12B Low(S) 25 25 35 DNS 65 200 25 

JW-12B High 20 20 20 30 20 70 20 

HW-2 NA 29 34 39 114 49 59 39 

(1)StabiJization - ±0.2 for pH and ±10% for all other parameters for 3 consecutive readings taken 5 minutes apart. 
(2)Negative turbidity readings were interpreted as zero per discussions with manufacturer. 

Initial Stabilized 
Turbidity , Turbidity 
Reading Reading!» 
(NTU) (NTU) 

0.0 0.0 

55.7 0.0 

6.6 0.7 

57.5 0.0 

8.9 14.2 

7.4 0.0 

171.1 DNS 

175.3 248.1 

40.2 0.0 

(3)Drawdown as a result of pumping cannot be determined because changes in water level are also impacted by the tide rising or falling . 
. «JNo reading taken. Pump was being adjusted. . 
(S)Results presented are associated with the re-test. 

DNS - Did Not Stabilize. 
NA - Not Applicable. Pilot test was run independent of the tidal cycle since the well is not affected by the tide. 

Stabilized 
Pumping 

Rate 
(mVmin) 

140 

166" 

155 

90 

(') 

166 

DNS 

100 

124 

stabilized stabilized Comments Reference 
Drawdown Purge Turbidity from 

(ft) Volume Previous 
(No. of Sampling 

saturated (NTU) 
screen 
length 

volumes) 

(3) 2.1 15-147 

(3) 3.8 

(3) 2.4 6-116 

(3) 1.3 

(3) >1.7 The lowest >200 
turbidity recorded 
during the test 
was 6.0 NTU 
after 27 minutes. 

(3) 0.7 

(3) DNS Turbidity reading >200 
after 3 hours and 
28 minutes was 
146 NTU. Flow 
rate at that time 
was 
approximately 
100 mVmin. 7.3 
saturated screen 
length volumes 
were purged. 

(3) 2.9 The lowest 
turbidity recorded 

I during the test 
was 145.3 NTU 

i after 125 minutes. 

I (3) 4.2 Not Sampled 



TABLE 2 
SUMMARY OF RESULTS (IN TERMS OF PURGE VOLUME) 

LOW FLOW PILOT STUDY 
PORTSMOUTH NAVAL SHIPYARD 

KITTERY, MAINE 

~~~ 
------

Tide PURGE VOLUME REMOVED TO REACH STABILIZATIONl') 
No. (No. of saturated screen lertgths) 

pH SpecifiC Temperature Turbidity eH Dissolved Salinity 
Conductivity Oxygen 

JW-13D Low 0.7 0.7 0.7 2.1 0.7 0.7 

JW-13D High 1.3 1.1 1.1 1.9 3.8 1:6 

DW-3 Low 0.5 0.5 0.5 2.3 0.5 2.4 

DW-3 High 0.4 0.4 0.4 1.3 0.6 0.7 

DW-7B Low 0.6 0.6 0.6 >1.7 0.8 0.9 

DW-7B High 0.5 0.5 0.5 0.7 0.7 0.7 

JW-12B Low") 0.5 0.5 0.7 DNS 1.7 7.3 

JW-12B High 1.0 1.0 1.0 1.7 1.0 2.9 

HW-2 NA 0.4 0.6 0.8 4.2 1.3 1.8 

L ... ---_._ ... - - -~-.------ --

11)Stabilization - ±0.2 for pH and ± 1 0% for all other parameters for 3 consecutive readings taken 5 minutes apart. 
(2)Negative turbidity readings were interpreted as zero per discussions with manufacturer. 

0.7 

1.1 

0.5 

0.4 

0.6 

0.5 

0.5 

1.0 

0.8 

Initial 
Turbidity 
Reading 
(NTU) 

0.0 

55.7 

6.6 

57.5 

8.9 

7.4 

171.1 

175.3 

40.2 

(3)Drawdown as a result of pumping cannot be determined because changes in water level are also impacted by the tide rising or falling. 
(4)No reading taken. Pump was being adjusted. 
(5)Results presented are associated with the re-test. 
DNS - Did Not Stabilize. 
NA - Not Applicable. Pilot test was run independent of the tidal cycle since the well is not affected by the tide. 

Stabilized 
Turbidity 
Reading!» 

(NTU) 

0.0 

0.0 

0.7 

0.0 

14.2 

0.0 

DNS 

248.1 

0.0 

Stabilized 
Pumping 

Rate 
(mVmin) 

140 

166 

155 

90 

(') 

166 

DNS 

100 

124 

Stabilized Stabilized Comments Reference 
Drawdown Purge Turbidity 

(ft) VO.lume from 
(No. of Previous 

saturated Sampling 
screen (NTU) 
length 

volumes) 

(3) 2.1 . 15-147 

(.) 3.8 

(') 2.4 6-116 

(3) 1.3 

(.) - >1.7 The lowest >200 
turbidity recorde~ 
during the test 
was 6.0 NTU 
after 27 minutes. 

(') 0.7 

(') DNS Turbidity reading >200 
after 3 hours and 
28 minutes was 
146 NTU. Flow 
rate at that time 
was 
approximately 
100 mllmin. 7.3 
saturated screen 
length volumes 
were purged. 

(3) 2.9 The lowest 
turbidity recorded 
during the test 
was 145.3 NTU 
after 125 
minutes . 

. (.) 4.2 Not 
Sampled 



WELL NO. TIDALLY 
AFFECTED 

01-01B NO 
01-01 DB ,;JI NO 
FA-01 NO 
FA-01B YES 
FA-01DB YES 
SI-01B NO 
SI-010B NO 
DW-07DB YES 
JW-13DB {41 YES 
HW-3 {:JI {Ol NO 
WOT-2 NO 
WOT-3 NO 
WOT-4 NO 
WOT-5 NO 
JW-3 NO 
JW-4 NO 
JW-5 YES 
JW-6 NO 
JW-7 NO 
JW-7B NO 
JW-8 NO 
JW-8B' NO 
JW-9· NO 
JW-9B NO 
JW-10 YES 
JW-12S {Ol YES 
JW-12D YES 
JW-13S ,01 YES 
JW-13B YES 
JW-14 {41 YES 
JW-14B {41 YES 
JW-1S YES 
JW-1SB YES 
JW-16 NO 
JW-16B NO 
JW-17B 

.~ 
NO 

JW-18 {II NO 
JW-18B {:JI {II NO 
JW-19 NO 
JW-19B {;JI NO 
MW-2 NO 
MW-3 NO 
MW-4 NO 
MW-5 NO 

TABLE 3 
TIDALLY AFFECTED WELLS (1) 

PORTSMOUTH NAVAL SHIPYARD 
KITTERY, MAINE 

WATER LEVEL WATER LEVEL 
LOW TIDE (2) HIGH TIDE (2) 

(feet) , (feet) 

12.22 12.25 
13.18 13.18 
8.38 8.40 
9.48 8.05 
9.97 8.42 
1.82 1.85 
5.92 5.85 
15.46 10.69 
11.57 11.36 

--- ---
4.20 4.19 
5.02 5.02 
3.66 3.74 
6.21 6.22 
6.31 6.36 
7.57 7.67 
7.18 5.60 
6.71 6.74 
5.30 5.28 
5.48 5.48 
7.93 7.98 
8.32 8.37 
5.62 5.73 
5.52 5.61 

. 9.91 5.72 
11.67 5.44 
14.99 5.34 
11.85 7.35 
14.74 7.68 
8.37 8.30 
9.56 9.22 
10.17 6.46 
11.04 6.85 
5.11 5.08 
5.04 5.03 
6.78 6.70 
8.44 8.41 
--- ---

11.22 11.21 
11.84 12.22 
12.75 12.54 
13.51 13.45 
12.81 12.97 
13.14 13.17 

DIFFERENCE 
(feet) 

-0.03 
0.0 

-0.02 
1.43 
1.55 
-0.03 
0.07 
4.77 
0.21 
---

0.01 
0.0 

-0.08 
-0.01 
-0.05 
-0.1 
1.58 
-0.03 
0.02 
0.0 

-0.05 
-0.05 
-0.11 
-0.09 
4.19 
6.23 
9.65 

\ 4.5 
7.06 
0.07 
0.34 
3.71 
4.19 
0.03 
0.01 
0.08 
0.03 
---

0.01 
-0.38 
0.21 
0.06 
-0.16 
-0.03 



. 

WELL NO. TIDALLY WATER LEVEL WATER LEVEL DIFFERENCE 
AFFECTED LOW TIDE (2) HIGH TIDE (2) (feet) 

. (feet), (feeft 
MW-6 NO 13.27 13.23 0.04 
MW-7 NO 13.51 13.70 -0.19 
DW-1 (ti) YES '11.77 8.23 3.54 
DW-1B YES 13.40 8.50 4.9 
DW-2 (:I) (1) YES --- --- ---
DW-2B YES 17.48 8.78 8.7 
DW-4 YES 12.19 8.68 3.51 
DW-5 YES 9.28 8.11 1.17 
DW-6 (4) YES 8.47 8.21 0.26 
DW':'7 'YES' 17.35 8.37 8.98 
DW-8 YES 13.51 6.44 7.07 
DW-SB YES 14.16 6.10 8.06 
DW-9 YES 14.23 7.65 6.58 
DW-10B (3) YES 14.16 10.65 3.51 
FW-1 YES 8.33 5.32 3.01 
FW-2 YES 10.32 3.73 6.59 
FW-3 YES 10.51 3.43 7.08 
FW-4 YES 11.84 4.66 7.18 
FW-5 YES 10.80 

, 
4.21 6.59 

FW-6 (3) YES 12.21 3.67 8.54 
GW-1 NO 10.18 10.16 0.02 
DW-3 YES 14.92 6.47 8.45 
DW-7B YES 17.00 9.53 7.47 
JW .. 12B YES 14.91 4.90 10.01 
JW13D YES 15.99 7.72 8.27 
MW-1 O-BW (:I) YES --- --- ---
HW-2 (5) NO --- -- ---

NOTES: 

1. The monitoring wells shown in BOLD are considered to be tidally influenced (e.g., difference 
between low and high tide greater than 1 foot) and therefore should be sampled at low tide. 

2. Low tide/high tide water level data were obtained on July 26, 1994. The low tide was -0.4 feet. 

3. Four wells (DI-01DB, DW-10B, JW-19B, and FW-6) are damaged and cannot be sampled until they 
are replaced. 

4. Although the difference between low and high tide is less than one foot, the location indicates that 
the well may be tidally affected and therefore the well will be sampled at low tide. 

5. Water level data was not available. The tidally influenced determination was made based on the 
well location and the tidal impact on nearby wells. 

6. Peristaltic pumps will be used in four wells (HW-3, DW-1, JW-12S, and JW-13S) where water depth 
is not sufficient for pump installation. 

7. Three wells (JW-18, JW-18B, and DW-2) have not been located. 



ATTACHMENT A 

PILOT STUDY PLAN 
(Taken from the Draft Groundwater Investigation and Monitoring Plan, 

Brown & Root Environmental, April 1996) 



DRAFT 

4.0 SAMPLING AND ANALYSIS 

4.1 PILOT STUDY 

, ' 

As part of the Groundwater Ihvestigationand Monitoring Plan, a pilot study will first be performed to evaluate 

loW-flow purging andks effects oh the groundwater quality parameters that will be' field monitored durin9 

this investigation (pH, specific conductance, temperature, dissolved oxygen, turbidity, salinity, andeH) at 

selected monitoring wells. At the completion of the pUot study, the data wm be evaluated fortrends and for 

stabilization of groundwater quality parameters. A brief letter report will be generated discussing the 

findings, including recommendations for the subsequent baseline conditions sampling.- A detailed discussion 

of the pilot study and rationale is described below. 

4.1.1 Sampling Rationale 

The primarY objective of the pilot study will be to determine whether o~not field measurements collected 

during low·flow purging of the monitoring wells will stabilize within the guidelines established for each of the 

individual groundwater quality parameters, as follows, in accordance with EPA guidance provided in 

Appendix 8: pH, i 0.2 standard units; specific conductivity. + /- 10 %; temperature. + /- 10 %; tUrbidity, 

+/-10 %; eH, +/-10%; dissolved oxygen (DO). +/-10 % and salinity, Through previous investigations 

conducted at the PNS it has been determined that the exchange of tidal water in some of the monitoring 

wells may effect the stabilization of water quality parameters. To date. monitoring wells at the NSY 
, . 

Portsmouth have been purged and sampled using conventional style pumping and/or bailing methods. The 

pilot study will consist of low~flow purging using 'stainless steel, bladder-sfyte submersible pumps on five 

monitoring 'wells selected based on several criteria. as described below. 

Two monitoring wells each have been selected from the primary sites of concern; the JILF Landfill Area and 

the DRMO Salvage Yard Area.' An attempt has been made to select wells which have' historically been 

known to have high turbidity readings and high total me~ results. Other criteria inciudes the selectioh of 

one well from each area where the groundwater quality is brackish and one from each area where the 

groundwater quality is saline (seawater). During the RFI Data Gap Investigation (Halliburton NUS, 1995a) 

several of the monitoring wells along the shoreline recovered so quickly during slug tests that the hydrauflc 

conductivity could not be determined. It is possible that water quality parameters may not easily stabilize 

where the permeability Of the porous media is so high. Therefore. one well from each area has been 

_.' ',' - selected that exhibits quick recovery ,and one well will be monitored that demonstrates slower recovery 
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'characteristics. The fifth ~onitoring well to be selected, will be located further Inland where groundwater 

is known to be fresh with high turbidity. The following table shows the monitoring wells that were selected 

based upon the, above criteria. 

WB.l NO. 

OW-3 

OW-7B 

JW-130 

JW-12B 

WOT..()6(a) 

NOTES: 

nDAUY TURlIDfTY IIJUIIIIG TURlIDfTY METALS WATER KYDM,Ul/C 

INFlUEfCCED O£VELOPMEMT) IDURING DATA . QUALITY COHOUCTIVITY 

SAMPlING! CfTIDAy) 

YES <5 6 - 116 (b) SEAWATER TOO FAST TO 
" 

MEASURE 

YES >5 >200 (b) BRACKISH 8.39 

YES <5 15 - 147 (b) SEAWATER TOO FAST TO 

MEASURE 

YES >5 >200 (b) BRACKISH 60.69 

NO >5 74 (b) FRESH 0.27 

(a) WOT..()6 has been damaged and has ~n replaced With HW-2. 

(b) Nume~ous total metals, including lead, exceed On-Shore Media Protection Standards (MPS), while onrY a few 

filtered metals are present at much 'lower concentrations. 

Turbidity units expressed in NTUs. 

4.1.2 Technical Approach 

The purgi,ng procedures to be used during the pilot study will follow Section 4.3 of this Plan. The equipment 

to be used during the pilot study will consist of stainless steel, bladder-type pumps to be permanently 

, installed in the' wells. To measure water quality parameters during the purging, a flow-through cell will be 

used that, is capable 'of measuring all of the required parameters. Each of the monitoring wells Identified ' 

above will be purged during both low and high tidal cycles. High and low tides will be determined by the 

tide tables. Purging will begin approximately 3 hours before the peal< of each cycle. It Is proposed that 2 

monitoring wells WIll be purged simultaneously during each cycle (DW-3 and DW-7B) and (JW-13D and JW-

12B) to obtain same point in time comparisons. The pumps wDl remain In place untB both low and high tide 

cycles are completed. The remaining well will be purged Independently. 

When purging the wells. the pumping rate WIll be adjusted based' on the drawdown of the well being 

pumped. Drawdown will not be greater than 0.3 feet during the purging. Monitoring wells will be pumped 

initially at 300 ml per minute and adjusted to a siower rate as needed. Water quality parameters will be 
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DRAFT 

monitored and recorded approximately every 5 minutes throughout the purging cycle until aI/ of the 

parameters have stabilized and a minimum purge volume of two saturated screen lengths is removed. If 

water quality parameters do not stabilize Within 3 hours, samples will be collected anyway (unless some 

. other "trigger" is determined appropriate during the pilot study). 

All purge water will be oontainerized in 55-gallondrums provided by Pf:'J~. It is expected that approximately 

three 55-ga/lon drums of purge water will be generated during the pilot StUdy .. All containerized water will 

be turned over to PNS for disposal at th~ compietion of the pilot study. Purge water should be staged until 

results of the sampling have been identified. 

4.1.3 '. Reporting 

At the completion of the pilot study, all of the data will be tabulated and evaluated for trends as to whether 

water quality parameters stabilized during purging. Recommendations for the subsequent first event 

sampling program will be made in the form of a brief letter report. 

- First Two Events Re-Sam lin 

Re-sampling will be c ducted at all 55 existing monitoring wells installed as 

monitoring wells installed d 'g the RFI Data Gap investigation. Additio .. ,monitoring is included for 

er investigation of the tank farm; s well is upgradient of the DRMO 

sampling events, as required, will build 

investigations. Freon will be quantitated by t and included with the TCl volatiles analysis. < 

Qualitative information on TICs will be P. ided with the TCl a ical package in accordance with EPA 

Region I guidance. Also indicato ver replicate sampling will not be 

conducted, since sampling/ ysis includes TCl organicsjT~. inorgani , esulti.ng in less reliance on 

indieatorparameters. oIine range and diesel range petroleum hydrocarbons WI so be analyzed, where 

appropriate. 
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4.3.3 

During installation of low-flow pumps, floating free prqduct may be enc 

particularly the FWWells at Fuel Oil Spillage Area at Berth 6. To addres Is proble".l wells containing 

LNAPL will be purged using a p . taltic pump before the submersibl ump is installed. The peristaltic 

pump will be lowered to the top of the APL, and purged moving tube increasingly downward until the 

pump begins to extract water. At that poin oved and the pump lowered into well and 

installed. Since pump installation will be pe rocedure only applies to the initial installation. 

Measurement of light phase floating product, VI ensethan water, will take place before purging 

of a given monitoring well for sampling p Free pr measurement will be accomplished with 

an interface probe. Thickness of th . ree product layer, detect t the· potentiometric surface, will be 

recorded in the field I,ogbook. All onitoring wells at the Former Waste . Tanks including JW-16 and JW-
, , 

16B and the Fuel Oil Spilla Area will be checked for floating product usin he interface probe. 

se non-aqueous phase layer (DNAPL) will also occur before rging of a given 

or sampling purposes and will be accomplished with an interface probe. . kness of the 

free prod t layer, detected by lowering the instrument to the bottom ofthe monitoring well will 

ield logbook. All monitoring wells at the Former Waste Oil Tanks including JILF monitoring 

4.3.4 Well Purging 

It is anticipated that dedicated 1.66 inch diameter low-flow bladder type pumps will be installed in all of the 

monitoring wellS prior to the baseline sampling. The pumps will be certified contaminant free; this 

certification as well as lot numbers will be provided in an appendix 'Of the initial groundwater monitoring 
, . 

report. Purging and sampling will be accomplished by using low-ftow purging techniques in accoo:tance 

with SOP-SA-1.1 (Groundwater Sample Acquisition) and US EPA Region I Low-Row Purging and Sampling 

Procedure found in Appendix B. Low-flow purging and sampling is being implemented because this method 

will provide the least disturbance to the surrounding formation Q.e., less turbulence in sampling crnd hence 

less turbidity) allowing for a more representative sample to be collected. Specfflc purging requlrements w11l 

be determined during the pilot-scale study (Refer to Section 4.2). 
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Prior to obtaining groundwater samples, water levels will be measured using an electric water-level indicator 

(M-Scope) capable o1O.Ol-foot accuracy. Water levels wUl be monitored every 3 to 5 minutes as purging 

occurs. Each monitoring well will be purged and sampled using a dedicated, low-flow 1.66-inch diameter 

bladder pump and dedicated teflon or teflon-lined polyethylene tubing. The pump will be placed at the 

midpoint of the well screen and if possible no less than 2 feet above the bottom of the well so as to not 

disturb any sediment which may be located near the bottom of the well. In~ially, the pumping rate will be 

set at approximately 0.3 liters per minute, not to exceed 0.5 liters per minute. The pumping rate wifl be 

reduced to 0.1 to 0.2 liters per minute if turbidity is greater than 5 NTUs after all other field parameters have 

stabilized. The pumping rates will be adjusted so as to not allow drawdown to exceed 0.3 feet during the 

purging. If groundwater i$ drawn down below the top of the well screen purging will cease and the well will 

. be allowed to recover before purging continues. Slow recovering wells will be identified and purged at the 

beginning of the work day. If possible samples will be collected from these wells within the. same 8"hour 

work day. 

During purging, Water quality parameters (pH, turbidity, specific conductance, temperature, eH, salinity, and 

dissolved oxygen) will be measured and recorded every 5-minutes using a flow-through cell until all of the 

parameters have stabilized and the minimum purge volume has been removed (2-saturated well screen 

volumes). Stabftization of the above parameters is defined as follows: 

• pH..±. 0.2 standard units 

• turbidity..±. 10 % 

• specific conductance...!. 10 % 

• temperature..±. 10 % 

• eH..±. 10 % 

• dissolved oxygen i. 10 % 

Calibration and standards checks will be conducted on the flow-through cell in accordance with the 

manufacturer. 

Purge water will be containerized and labeled by B&R Environmental. The empty containers will be provided 

by PNS. The containerized water will be tumed over to PNS for disposal. Refer to Section 4.3.7 conceming 

residue management. 

Section 5.0 of SOP-SF-1.1, attached in Appendix B, provides additional requirements for groundwater sample 

acquisition. 
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I. 

sOP,: QlOOOl 

l~ton I Low Flow SOP 
levt.fon IIUlCer: 1 Oraft Oate: August ~ 

u.s. ENVIRONMENTAL PROTECTION AGENCY 
REGION I 

LOW FLOW (minimum stress) PURGING AND SAMPLING PROCEDURE 
FOR THE COLLECTION OF GROUND WATER SAMPLES 

FROM MONITO~ING WELLS 

SCOPE , APPLICATION 

The purpose of this standard operating proceciure (SOP) is to 
provide information on the collection of ground water 
samples that are "representative" of mobil organic and 
inorganic loads in the vicinity of the selected open well 
interval, at near natural flow condItions. The minimum 
stress procedure emphasizes neglig:i,ble water level drawdown 
and low pumping rates in ordert6 collect samples with 
minimal alterations in water chemistry" This procedure is 
designed primarily to be used in wells with a casing 
diameter of 2 inches or more and a saturated screen, or open 
interval, length of ten feet or less.. Samples obtained are 
suitable for analyses of common types of ground water 
contaminants (volatile and semi-volatile .org~nic compounds, 
pesticide~, PCBs, metals and other inorganic ions (cyanide, 
chlo~ide, sulfate~ et~.). This procedure is not designed' 
to collect samples from wells containing light Or dense 
non-aqueous phase liquids (LNAPLs or DNAPLs) using pumps. 

, 

The procedure is flexible for various well construction and 
ground water yields .. The goal of the procedure is t6 obtain 
a turbidity level of less than 5 NTU and to achieve a water 
level drawdown of less than 0.3 feet during purging and 
sampling. If these goals cannot be achieved, sample 
collection can take place provided the remaining criteria in 
this procedure are met. 

II. EQUIPMENT 

'Adjustable rate, submersible pump (e.g., cent::-ifugal or 
bladder pump constructed of stainless steel or Teflon). 
Peristaltic pumps may be used only for inorganic sample 
collection. 

Disposable clear plastic bottom filling bailers may be 
used to check fo:, and obtain samples of LNAPLs or 
DNAPLs. 

Tubing - Teflon, Teflon lined polyethylene 0::- stainless 
steel tubing must be used to collect samples for 
organic analysis. For samples collected for inorganic 

C-133 



analysis, Teflon or Teflon lined polyethylene, PVC, r 
Tygon, polyethylene or stainless steel tubing may be 
used. 

Water level measuring device, 0.01 foot accuracy, 
(electronic devices are.preferred for tracking water 
level drawdown during all pumping operations")". 

Flow measurement supplies (e.g., graduated cylinder and 
stop watch) ... 

Interface probe, if needed. 

Power source (generator, nitrogen tank, etc.}. If a 
gasoline generator is used, it must be located downwind 
and at a safe distance from the well so that the 
exhaust fumes do not contaminate the samples. 

Indicator parameter monitoring instruments -'pH (EPA 
Methods 150.1 or 9040), turbidity (EPA Method laO.l), 
specific conductance (EPA Methods 120.1 or 9050) , and 
temperature {EPA Method 170.1). Use of a flow-through 
cell is recommended. Optional Indicators - eH and 
dissolved oxygen (EPA Method 360.1), flow-through cell 
is required. Standards to perform field calib~ation of 
instruments. 

Decontamination supplies . 

. Logbook(s), and other forms (e.g. well purging forms). 

Sample Bottles. 

Sample preservation supplies (as required by the 
analytical methods). 

Sample.tags or la~~ls. 

Well constru'ction data, location map, field data from 
last sampling event: 

Field sampling plan. 

PID or FID instrument for measu!.~n~ VOCs (volatile 
organic compounds). 

III. PRELIMINARY SITE ACTIVITIES 

check well for damage or evidence of tampering, record 
pertinent obse~ations. 

Layout sheet of polyethylene 'for monitoring and' 
sampling equipment. .' . . . 
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Remove ·well cap and immediately measure VOCs att:he rim 
of the well with a PIO or FlO instrument and re~ord the 
reading iri the field logbook. 

If the well casing does .not have a reference point 
(usually a v-cut or indelible mark in the w~ll casing), 
make ·one .. 

Note that if water level'data will be used to construct 
potentiometric surface map(s} then a synoptic water 
level measurement round should be performed (in the 

. shortest possible time) b~fore any purging and sampling 
activities begin. 

in 
Care 

.Measure and record the1depth to water (to 0.01 ft) 
the well to be sampled before,any purging begins. 
should be taken to minimize disturbance of.any 
particulate attached to the sides or at the bottom of 
the well. 

Measure and record (as appropriate) the depth of any 
ONAPLs or LNAPLs with an interface probe. Care should 
be given to minimize disturbance of any sediment which 
has accumulated at the bottom of the well,.' If LNAPLs 
'Or ONAPLsarepresent, a decision needs to be made as 
to whether to collect samples of the free phase 
liquid(s) and/or the di~solved phase. 

IV. PURGING AND SAMPLING PROCEDURE 

Us~ a s~bmersib~e pump to purge and sample monitoring wells 
which have a 2.0 inch or greater well casing diameter. 

Measure and record the water level again just prior to 
placing the pump in the well. 

Lower pump, safety cable, tubing and electrical lines slowly 
into the well so that the pump intake is located at the 
center of the saturated screen length of the well. If 
pos~ible keep the pump intake at least two feet above the 
bottom of the well, to minimize mobilization of sediment 
that may be presen~ in the bottom of the well. Collection 
of turbid free water samples my be difficult if there is 
three feet or less of s~and~~g water in the well. 

When starting the pump, slowly iI1c~ease the pump speed until 
a discharge occurs. Check water level. Adjust pump speed 
until there is little or no water level drawdown~ The 
target drawdown should be less than 0.3 feet and it should 
stabilize. If the target of less than 0.3 feet cannot be 
achieved or maintained, the sampling is acceptable if 
remaining criteria ·in the p::ocedure are met. S_ubsequent 
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sampling rounds will pr~bably have intake settings and 
extraction rates that are comparable to those used in the 
initial sampling rounds. 

Monitor water level 'and pumping rate every three to five 
minutes (or as appr6priate) d.uring purging. Record pumping 
rate adjustments and depths to water. Pumping rates should, 
as ~eeded, be reduced to the minimum capabilities of the 
pump (e.g., 0.1 - 0.2 l/min) to ensure stabilization of 
indicator parameters. Adjustments are 'best made in the 
first fifteen minutes of pumping in order to help minimize 
purging time. During initial pump start-up" drawdown may 
exceed the 0.3 feet target and then recover as pump flow '. 
adjustments are made (minimum purge volume calculations 
should utilize stabilized drawdown values, not the initial 
drawdown). If the recharge rate of the well is less than 
minimum capability of the pump do not allow the water level 
to'~all to the intake level (if the static water level is 
above the screen, ,avoid lowering the wa'ter level into'the 
screen). Shut off the pump if either of the above is about 
to occur and allow the water level to recover~· Repeat the 
process until field indicator parameters stabilize and the 
minimum purge volume is removed. The minimum purge volume 
with negligible dra;wdown (0.3 feet Or less) is two saturated 
screen length volumes. In situations where the drawdown is 
greater than 0.3 feet and has stabilized" the minimum purge 
volume is two times the saturated screen volume plus the 
stabilized drawdown volume. After the minimum purge volume 
is attained (and field parameters have stabilized) begin 
sampling. For 16w yield wells, co~mence sampling as soon as 
the well has recovered sufficiently to collect the 
appropriate volume for all anticipated samples. 

During well purging, moni=or field indicator parameters 
(turbidity, temperature, .specific conductance, pH, etc.) 
every three to five minutes (or as appropriate). Purging 
is complete and sampling ma~ begin when all field indicator 
parameters have stabilized (variations in values are,within 
ten percent of each other, pH +/- 0.2 units, for three 
consecutive readings taken at three to five minute 
interVals). If the parameters have stabilized, but 
turbidity remains above 5 NTU goal, decrease pump flow rate, 
and continue measu~ement of parameters every three to five 
minutes. If pumping rate cannot be-decreased any further 
and stabilized turbidity values remain above ? NTU goal 
record this information. Heasurements of field parameters, 
sh6uld be obtained using a flow-through cell (preferred ' 
method) or taken in a clean container (a glass beaker is 
suitable) . However, if" measurements for dissol vedoxygen 
and eH are to be obtained,they must be obtained using a 
flo~-through cell in a manner in which the sample is not 
exposed to air prior to the measure~ent. Prior to 
collecting the samples for laboratory analyses, the 
flow-through cell must be disconnected. Note, turbidity, 
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temperature, specific conductance and pH lIleasu,rements must 
be record~d. If these measurements are missing, the 
resulting sampling data may not be acceptable. If the 
optional indicator parameters, dissolved oxygen and eH, are 
measured, : they mus,the recorded. 

VOCs samples are preferably collected first and directly 
into pre-preserved sample containers. Fill all sample 
containers by allowing the pump discharge to flow'gently 
down the inside of the container with'minimal turbulence. 

If the water column in the pump .tubing collapses (water does 
not completely fill the tubing) before exiting the tubing, 
use one of the following procedures. to collect VOC samples: 
(1) Collect the non-VOCs s~mples first. then increas. the 
flow rate .incrementallyuntll the water column completely 
fills the, tubing, collect the samp~e and record the new flow 
rate; (2) reduce the diameter of the existing tubing until 
the water column fills the tUbing either by adding a 
connector (Teflon or.stainless steel), or clamp which should 
reducet.he flow rate by constricting the end o,f the tUbing; 
(3) insert a' narrow diameter Teflon tUbe into the pump's 
tubing so that the end of the tubing is in the water column 
and the other end of the tubing protrudes beyond the pump's 
tubing, collect sample from the narrow diameter tubing. 

Preserv:e all samples immediately after they'are collected. 

Check the pH for all samples ,requiring pH adjustment to 
assure that the proper pH has been obtained. For voe· 
samples, this will r~quire that a test sample be collected 
during purging to determine the amount of preservative that 
needs to be added to the sample containers prior to 
sampling. 

If dissolved metal concentrations are desired, collect 
fil tered water samples. The use of, an in-line filter is 
preferred. An in-line 0~45 urn particulate filter should be 
pre-rinsed with approximately 25 - 50 ml of groundwater 
prior to sample collection. After filtering the sample, 
preserve the water sample immediately. Note that filtered 
water samples are not an acceptable substitute for 
unfiltered samples when the monitoring objective is to 
obtain chemical concentrations representative of total 
mobile loads. . 

Label each sample as collected. Samples requiring cooling 
(volatile organics, cyanide, etc.) will be placed into an 
ice cooler for delivery to the laboratory. Metal samples 
after acidification to a pH less-than 2 do not need to be 
cooled. 

After collection of the.sam~les, the pump tubing may either 
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be dedicated to the well for resampling (by hanging the 
tubing inside the well), decontaminated, or properly" 
discarded. 

Before securing the well, measure and record the well depth. 

Secure the well. 

V. DECONTAMINATION 

r 

Decontalt1inate sampling equipment prior to use in th"e first 
",ell and following sampling of each subsequent well.. Pumps 
will not be removed between purging, and sampling operations. 
The pump and tubing (including support cable and electrical r 
wires which are in contact with the well) will be I 
decontaminated by o~e of the pro~edures listed below. 

Procedure 1 

Steam clean the outside of the submersible pump. 

Pump hot water from the steam cleaner through the 
in.side of the pump. This can be accomplished by 

,placing the pump inside a three or four i,nch diameter 
PVC pipe with end cap. Hot "water from the steam 
cl~aner jet will be directed inside the PVC pipe and 
the pump exterior will be cleaned. The hot water from 
the steam cleaner will then be pumped from the PVC pipe 
through the pump and collected into another container. 
Note: addit~ves or solutions should not be added to the 
stearn cleaner. 

Pump'non~phosphate detergent solution through the 
i~side of the pump. If the solution is recycled, the 
solution must be changed periodically. 

"Pump tap water through the inside of the pump to remove 
all of the detergent solution. If the solution is 
"recycled, the solution must be changed periodically. 

Pump distilled/deionized water through the pump. The 
final water rinse must not be recycled. 

f 
! 

f 
I 

Procedure 2 f: 

The decontaminating solutions can be pumped from either 
buckets or short PVC casing sections through the pump [ , 
or the pump can be disassembled and flushed with the ~ 
decontaminating solutions. It is recommended that 

lJ 
C-138 

II 
i ! 



detergent and isopropyl alcohol be used sparingly in 
the decontamination process and water flushing steps be 
extended to ensure that any sediment trapped in the 
pump is flushed out. The outside of the pump and the 
electrical wires must be rinsed with the 
decontaminating'solutio~s, as well. The procedure is 
as follows: 

Flush the equipment/pump with potable water. 

Flush with non-phosphate detergent solution. If the 
solution is reCYCled, the solution must.be changed 
periodically. 

Flush with tap or distilled/deionized water to remove 
all of the detergent solution. If the water is 
recycled, the water must be changed pe~iodically. 

Flush with isopropyl alcohol. If equipment blank data 
shows that the level of contaminants is insignificant, 
then this step may be skipped. 

- . 
Flush with distilled/deionized water. The final water 
rinse must not be recycled. 

VI. FIELD QUALITY CONTROL 

Quality control samples are required to verify that the 
sample collection and handling process has not compromised 
the quality of the ground water samples. All field quality 
control samples mu~t be prepared the same as regular 
investigation samples with regard to sample volume, 
containers, and preservation. The following quality control 
samples shall be collecte4 for each batch of samples (a 
batch may not exceed 20 samples). Trip blanks a~e required 
for the VOc samples at a frequenc~ of one per sample cool~r. 

Field duplicate. 

Matrix spike. 

Matrix spike duplicate. 

Equipment blank. 

Trip blank (VOCs). 

sampling should proceed from wells with the lowest 
contaminant concentration to the highest concentration. 
Collect equipment blanks after sampling from contaminated 
wells and not after background wells. 

When field duplicates or split samples are to be collected, 
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they will "be collected consecutively for the same 
parameters. 

All monitoring instrumentation must be operated in 
accordance with EPA analytical methods and the operating 
instructions as supplied by the manufacturer. The , 

. 'instruments must be calibrated at the beginning of ,each day 
and the calibration checked at least once throughout the day 
(i.e. at the end of the day) to verify that the· instruments 
remained in calibra'tion.Temperature measuring equipment; 
thermometers and thermistors, should be checked for accuracy 
prior to field use according to the EPA Method 170.1 and the 
manufacturer's instructions. 

VII. FIELD LOGBOOK 

,. -
! 

, , 
A field log must be kept each time ground water monitoring r' 
activities are conducted in the field. The field logbook 
should document the following: 

Well identification. 

Well depth, and measurement technique. 

Static water level depth, date, time and measurement 
technique. 

Presence and thickness of immiscible liquid layers and 
detection method. 

Collection method for imnliscible liquid layers. 

Pumping rate, drawdown, indicator parameters values, 
and clock time, at the appropriate time intervals; 
calculated or measured total volume pumped. 

Well sampling sequence and time of' sample collection,. 

Types of sample bottles used and sample identification 
numbers. 

Preservatives used. 

Parameters requested for analysis. 

Field ob?ervations of sampling event. 

Name of sample collector(s) . 

Weather conditions. 

QA/QC data for field instruments. 

C-138b 
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· ATTACHMENT B 

PILOT STUDY WELL LOCATION MAP 



N.Q. 
3<0 
341 
342 
343 
344 
345 
346 
347 
343 
349 
35e 
351 
352 
354 
355 ... 
358 
35g 
368 
361 

SlD-l 
IY44 
IZ~ 
Al 
A2 
A3 
A6 
A7 
A9 

AIS 
AI2 
AlO 
AI' 
A2S 
A25 
A38 
>.39 
A44 
A58 
A7. 
A7S 
A76 
ABJ 
SRI 
SR2 

N 

I..O.C.. 
0-10 
K- 9 
J-9 
G-6 
G-7 
G-7 
G-7 
E-S 
H-le 
W-6 
E-4 
0-8 
G- 8 
W-6 
G-6 
K-5 
0-7 
W-7 
K-10 
W-6 
H-6 
N-7 
0-7 
F-5 
F-5 
F-S 
F-5 
F-5 
G-' 
G-4 
G-4 
G-4 
H-5 
H-le 
H-19 
H-9 
H- 8 
1-2 
J-9 

H- 18 
1-10 
H-8 
H-4 
[-3 
H-3 

PUMPKIN 
ISLAND 

.... -....... 
/ , , . , ~ 
'y i 
\ ... / 

SITE 5 

/ 
'. ~ , , " y ....... 

\ 

r___... SITE 5 

DESCRIPTION 
STORAGE 
PUWP HOUSE 
CHILD DE'ot:LOP"ENT CENTER 
ORYDOCK 12 HEAD ENC BWlDING 
NUCLEAR RIGGERS 

, , 
, I , , 
1----' 
; 

SERVICE TRADE FIELD SHOP (X72/99) 
REFUELING PERSONNEL LOCKER BUILDING 
CONDENSATE PVWP STATION (0011) 
SHREOOER F ACILlTY 
EOUIPWENT STORAGE BUILDING 
CIA GATE HOUSE 11 
CIA GATE HOUSE III 
PERSONN£L 1\.OINEL (REFUELING AT 0012) 
SOlID WASTE HANDLlNG FACILITY 
0012 R(MOVABL£ SUBWARINE CO'ot:R (RSC) 
PRoPANE STORAGE TANK (FOR BLDG 386) 
00#2 UITIJTY 1\.OINEL 
HAZARDOUS WASTE CONSOlIDATION SHED 
SCRAP WOOD CHIPPING PAD 
HAZARDOUS wASTE STORAGE: AREA 
STIFfLEO OERRICK(CRANE .. "ACHINERY HOUSE) 
LATRINE 
SPECIAL SERVICE STORAGE 
GREENHOUSE OTRS A 
GREENHOUSE OlRS A 
GARDEN HOUSE OTRS A 
GARDEN HOUSE QTRS A 
TOOL HOUSE OTRS A 
GARAGE AND GREENHOUSE OTRS B 
UnUTY BUILDING OTRS C 
GARAGE OTRS 0 .. E 
UnuTY BlDG OTRS F 
GARAGE OTRS 0 .. P 
GARAGE ANO GREENHOUSE OTRS N 
GARAGE OTRS 68 
GARAGE OTRS U 
GARAGE OTRS 'II 
GARAGE Q1RS Y 
GARAGE QTRS Q 
GARAGE 0 iRS S 
CARAGE QTRS x 
GARAGE OTRS V 
FUWIIABL£ STORAGE 
BRIDGE II 
BIUDGE 12 

LEGEND 

1 
! 

< . 

~ 
0012 
DOl' 
HI 
H2 
H3 
H4 
H5 
HS 

HI. 
H13 
H21 
H23 
H25 
H2S 
H27 
H29 
H30 
H31 

"' .. 2 
"3 
.. 4 
liS 
~9 

~10 
~11 

"15 
WIS 
.. 17 
Wt8 

"'9 L-120 
n 
12 
13 
14 
TS T. 
18' 
1'813 
TBI9 
1'863 
1'865 

1B123 
... 3 

UMlTS OF HISTORICAL DISTRICT 

HISTORICAL BUILDING 

BUILDINGS/AREAS CONTROLLED BY 
FACILITIES & MAINTENENCE DEPT. 

~ 
~s 
0- 5 
K-7 
K-8 
K-6 
K-8 
K-S K-. 
K- 7 
K- 6 
K-6 
J-S 
K-8 
L-5 
.. -5 
K- 5 
K-7 
K-7 
H-4 
H-4 
H-4 
H-4 
H-4 
H-4 
H-4 
H-4 
H-' 
H-4 
1-4 
H-' 
1-5 
N-6 

H-10 
H-9 
1i-9 
0-9 
H-9 
H-S 
E- O 
E-6 
G-4 
E-6 
E-7 
E-5 
0-4 

DESCRIPTION 
DRY DOCK t 

/1 
/~ 

DRY DOCk 2 
DRY DOCK 3 
US NAVAl CUN1C 
SPECIAL SERVICES STORAGE 
PUBLlC OTRS 
puBLlC QTRS 
PUBLlC QTRS 

I 

GARAGE QTRS H5 
MAINT.,GARAGE,ADMIN.HOBBY,DEN1Al 
GARAGE ams H3 a: H4 
UEP HOUSING 
UEP HOUSING,GUEST HOUSING 
SPECIAL SERVlCES STORAGE 
CHIEF PETTY OfFlCERS QTRS 
PUBLJC QlRS 
ADWIN DFFlCES 
STORAGE 
FLAG POLE 
ADMIN BLDG 
CCJ6AWANDANT'S aJARTERS 
OfFICER'S OUARTERS 
ARUORY AND GYWNASIUlA 
MAINT SHOP. SPECIAL SERVICES 
MAG. SMALl ARWS AWMUNITION 
COlO STORAGE 
STORAGE 
STORAGE 
GARBAGE HOUSE 
GARAGE 
SUPPLY OFFICE Ilk STORAGE 
9ASJ<ETBALL COURT 
RECREATION SHELlER 
fUEL OIL TANK 
FUEL OIL TANK 
OIESEL OIL TANK 
DIESEL OIL TANK (REClAMATION) 
OIESEl OIL TANK 
VoHEELER WASTE OIL STORAGE WIK 
PRODUCTION SHOP 
LATRINE 
GARAGe AND STORAGE OTRS B 
PRODUCTION STORAGE 
TIDE GAUGE HOUSE 
CLOCKING STA nON 
1!ELl)ING HOUSE NO.3 

r-­
/ 

• 

MONlTOR fNG WELL 

SOIL BORING 

• 
SEEP SAMPLE LOCA nON 

OUT-FALL 

TIDAL GAUGE 

t;:,. STAFF GAUGE 

- - ~. - , .' . 

/\ 
1.·-\ 
I 

kaif ) sr 
Q-.-.. - ... " .. --, ........ -~::~ . , 
i - \;.>' 

SITE 10 

SITE 27 

__ -\----7 

/ 

SITE 5 

, ..... 
/ 

-~--.-' 

CONTROLLED INDUSTRIAL AREA FENCE 
o SURFACE- SUBSURFACE SAMPLE LOCATION 

MEAN HIGH WATER 

MEAN LOW WATER 

HISTORICAL SHORELINE COMPARE TO INTB (1985) 
(circa 1880) 

OUTLINE OF SWMU 8 (JILF) 

o 
~ 

• 

TEST PIT 

MI NI -PIEZOMETER 

INSTALLED BY STEARNS & WHELER, 1994 

NOTES 

'JW-12B I LOW FLOW PILOT STUDY WELL 
L THE 1880 SHORELINE OF JAMAICA ISLAND IS PROVIDED AS A 

GENERAL REFERENCE ONLY. IN THAT THE [SLAND WAS PRIVATE 
PROPERTY AT THAT TIME, THE 1880 SHORELINE CANNOT BE 
DETERMINED WITH A HIGH DEGREE OF PRECISION. 

2. NUMEROUS SURFACE SOI L SAMPLES ARE NOT SHOWN. 

\' \ ' -, I 
, I 

\ "1 

\ 

~--­,----

FW-3 

'/"~ 
" . 

/' "I ) 
, '-, , 

r-~ .-
I 

(RFT VA IIA(. 
GAP) 

I , 
I 
'----

') . :: .. " 

\ ' 
' \ ,-----

, , 
I L' 

1 "4 r , 1 " I I "'""---... -: ... 1 

1 7~) 

"- '':''\',/ [ ;"< ~iEAD[ 

POr~,: 

rLETCH Et"o: 
FIElD 

SITE 6 

NQ. I..O.C.. 
A F-5 
B G-5 

CD G-5 
Ef' G-5 

GHIJ G-5 
K G-. 
L F-4 
M J-8 
N H- 10 
o H-5 
P H-5 
o J-9 
S H-10 
U H-9 
V H-8 
W H-8 
X 1-113 
Y 1-2 
2 E-6 
7 G-6 

10 F-6 
13 F-6 
14 F-6 
15 F-6 
18 G-6 
20 G-6 
22 G-5 
27 H-5 
29 H-4 
31 H- 4 
32 H-4 
33 H-J 
34 H- 3 
35 G-4 
40 F-4 
41 f -4 
42 F-4 

is ........ ,-, 

DESCRIPTION 
PUBLIC QUARTERS 
PUBLIC OUARTERS 
PUBLIC QUARTERS 
PU8LlC QUARTERS 
PUBLIC QUARTERS 
PUBLIC QUARTERS 
PUBUC OUARTERS 
PUBLIC QUARTERS 
PUBLIC QUARTERS 
PUBLIC QUARTERS 
PUBUC QUARTERS 
PUBUC QUARTERS 
PUBLlC QUARTERS 
PUBLIC QUARTERS 
PUBLIC QUARTERS 
PUBLIC OUARTERS 
PUBLIC QUARTERS 
PUBLIC QUARTERS 
PROD SHOP ELEC SUBSTA 1 
RIGGERS SHOP 
SERVICE SHOP 
TEL EXCH, POL STA, COMM CTR 
ADMINISTRA nON, BANK 
POST OfFICE. ADMIN 
PROD SHOP.RESTAURANT.ADWIN 
MATERIAL TEST,PRINT SHOP 
OffiCERS CLUB, THEA TER.L1BRARY,ADMIN 
CONSTRUCTION CONTRACT AOIAIN.OHSA 
FIRE STA TION,AONIN 
NAVY EXCHANGE 
RADIOGRAPHIC BLOG 
STORAGE 
COlD STORAGE 
GARAGE-OTRS K,PW STORACE 
STORAGE 
ADNINISTRATION 
PRQOUCTIa.!,PU8I..IC WORKS SHOP 

NQ. 
43 
44 
45 
46 
55 
59 
60 
62 
63 

•• 65 
66 
69 
n 
74 
75 7. 
79 
80 
85 
86 
89 
91 
92 
93 
9. 
97 
98 
99 

102 
106 
11 1 
115 
120 
121 
128 
129 

". 
131 
132 
136 
146 
H9 
150 
151 
153 
104 
155 
156 
158 
159 

INDEX OF STRUCTURES 
I..O.C.. 
F-4 
F-4 
F- 5 
E-5 
E-4 
E-4 
E-4 
F-4 
F-4 
F-5 
F-4 

H-10 
I-g 
F-S 
E-' 
E-5 
E-5 
H-6 
G-8 
G-6 
G-5 
E-7 
G-7 
E-5 
J-10 
H-6 
E- 4 
1-6 
0- 8 
0-3 
K-9 
H-7 
E-6 
H-5 

K-10 
G-6 
J-6 
E-4 
H-8 
1-6 
H- B 
H-10 1-. 
0-6 
G-8 
H-7 
1-5 
E- 6 
1-8 
J-. 
H-7 

DESCRIPTlO~ 
SHOP STORES 03,STORAGE 
PUBLlC WORKS TROUBLE CENTER 
SHOP 99 
STORAGE,DISINT[RATOR 
WASlE STORAGE 
INDUSTRIAL RELATIONS omC('STORAGE 
PRODUCTION SHOP 
PUBLlC WORKS SHOP,ADWIN 
PUBUC WORKS STORAGE 
PRODUCTION SHOP 
RESER"';: IIANPOv.£R 
PUBLlC OUARTERS 
PUBLlC WORKS STORAGE 
CENlERAI.. POWER PLANT 
SHOP 06 
SHEET METAL SHOP 
FOUNORY,SUPPL Y STORAGE 
ADMlN,SUPPl Y STORAGE 
SHOP 96,RAOIct.OOlCAL STORAGE 
LATRINE 
ADt.4INISTRA nON 
PIPE FlmRS SHOP 
PUMP V't£LL DRY OOCl( 2 
v.£LDERS SHOP 
DISCIPUNARY 9ARRACKS 
PROOUCTION SHOPS STORAGE 
SCALE HOU Sf 
SUPPY STORAGE 
TRAIN[NC.ADMIN 
WA lER WETER HOUSE 
GARAGE 
STORAGE 
QUAlITY .&: RELIABILITY ASSURANCE 
PlJBLlC iIIORKS ADMIN 
STORAGE 
SHOP STORE 01.RADIOGRAPHIC SPACE 
PRODUCTION SHOP 
AD.IIINISTRA TION 
SUPPLY STORAGE 
SlJPPl'1 STORAGE 
SUPPLY STORAGE 
SUPPLY STORAGE (2 BLDGS) 
SUPPLY STORAGE 
ACMINISTRA nON 
AUX. FJRE STA. FO PU~P HOUSE 
SUPPLY STORAGE. ADWINJSTRATION 
TRANSPORTATION EQUIP. WAINT. 
PIPE FI TTERS SHOP 
UNACCOWPANIED ENlISTED auARTERS 
1'RANSPORTAnON SHOP/STORAGE 
SUPPLY ST~AGE 

NQ. I..O.C.. 
160 H- 7 
161 1-2 
162 H-5 
163 0-4 
164 G-8 
165 G-7 
166 H-8 
167 J - 7 
168 1- 6 
169 J-7 
170 1-7 
171 G-9 
172 1-19 
173 J-8 
174 C-5 
175 0-5 
176 H-5 
177 1-6 
178 F-7 
179 C-4 
180 G-8 
181 1-7 
183 C-6 
IS... H-6 
185 K-8 
186 F- 4 
187 0-19 
188 F-'" 
189 H-6 
191 J-10 
192 J-9 
193 L-9 
195 K-9 
196 c-s 
200 E-6 
201 M-6 
202 J- 4 
203 (-3 
206 K-8 
207 H-10 
226 K-10 
227 K- 10 
233 G-10 
234 0-4 
235 J-7 
237 1-5 
238 F-7 
239 8-6 
240 H- 7 

DESCRIPTION 
EauIP~ENT ~AINT. (SUPPLY) 
GATE HOUSE 12 
ELECTRICAl SUBSTATION 12 
VAl'lt:/puNP HOUSE 
LATRINE 
SHIPS TEST FACILITY (ruC) 
SUPPLY STORAGE 
SUPPLY STORAGE 
SUPPLY STORAGE 
SUPPlY STORAGE 
SUPPlY STORAGE,ADt.tIN. 
ADMIN BLDG 
SUPPLY STORAGE (HOPPERS) 
RECREATION BLDG 
SHOP 38,RESTURANT,SHOP STORES 38 
ELECTRICAL SUBSTATION 13 
RADIOIGRAPHIC FACILITY 
SUPPlY STORAGE 
SHIPWAYS.FAB BWG,PROO STOR 
GUEST HOUSE 
PROD SHOP,RECOt.IPRESSION CHAWB 
CHAPEL 
PRODUCTION SHOP 
-.t:LDINO LAB/SCHOOL 
NAVAL REUEF ASSOCIATION 
GARAGE AND QUARlt:RS 
CLASSROONS 
PUBLlC WORKS STORAGE 
PROPANE GAS CONTROl BUILDING 
UNACCOMPANIED ENUSlED QIRS 
PUBLIC OrRS 
SECURITY BOAT HOUSE 
SUPPLY STORAGE 
PRODUCTION 910P 
PRODUCTION STORAGE 
LATRINE 
YACHT CLue 
SEOJRITY PASS OfFICE 
SUPPLY STORAGE 
1RANSFORMER STATION 
lotAJNTENCE SHOP (VACANT) 
PAINT SHOP (VACANT) 
PROUCTION STORACE 
AC SWITCHING STATlOO 
SUPPLY STORAGE 
PUBLIC WORKS ADMIN 
PROOUCTION SHOP, ADMIN 
LATRINE 
CCOE 950 

-,- ;., ..... . ~ 

JW~9IB 
S--JW-19 

" AM Al e A I SLAND · 
fl LlD 

«JSB-19) JSB-ll 

/ 

'-.>~,.-JW-9B 

SITE 5 
SITE 6 
SITE B 
SITE 9 
sm 10 
SITE 11 
SITE 12 
SITE lJ 
SI TE 1. 
SI TE 21 
sm 23 
SI TE 26 
SI TE 27 

./ 

, , 

I 
! 

- INDUSTRIAL WASTE OUTFALLS 
- DR~O SALVAGE YARD 
- JAIIAI CA ISLAND LANDFILL (JILF) 
- MERCURY BURIAL SITES 
- BLDG. 238 BAffiRY ACID TANK (TANK No. 24) 
- JA"'AI'CA I SLAND WASTE OIL TANKS (TANKS No •• 6 '" 7) (PULl£D) 
- BLDG. 76 BOILER BLOW-DO~ TANK (TANK No. 2~) 
- BLDG. 76 RINSE WATER TANK (TANK No. 27) 
- BLDG. 174 RINSE WATER TANK (TANK No. 34) 
- BLDG. 75 RINSE WATER TANK (TANK No. 28) 

BLDG. 174 CHEMICAL CLEANING FACIUTY FLOOR DRAIN TANK (TANK No. 26) 
- OIL/WIA TER OUIIPSTERS 
- FUEL lOlL SPILL BERTH No. 6 

- -' - --

SITE 8 

- , - , 

, - , 

, -

N.Q. 
241 
242 
243 
246 
248 
253 
254 
260 
261 
263 
264 
26S 
267 
277 
278 
280 
283 
28' 
285 
286 
288 
289 
2" 
292 
293 
29. 
297 
298 
299 
300 
301 
302 
3.3 
3.' 
305 
306 
307 
308 
309 
31. 
311 
31J 
314 
315 
320 
321 
322 
324 
325 
32. 
327 
328 
329 
3J0 
331 
332 
J33 
334 
335 
336 
337 
3J8 
339 

AC/ID. K: .O"M3 E)9 /2!i /96 TAD 

I..O.C.. 
J-7 
F-7 
H-7 
0-8 
J-7 H-. 
J-8 
F-5 
0-5 
0-5 E-. 
0-. 

H-19 
8-6 
8-6 
"-. G-8 
H-8 
E-' 
0-9 
0-7 
0-6 
C-6 
E-' 
G-8 
G-B 
K-' 
1-10 
0-" 
H-7 
J-7 

J - 10 
F-7 

G-I. 
"-7 
K-5 
0-5 
J-8 
L-7 
J-10 
B-6 
"- 7 
1-10 
L-6 
K-7 
E-4 
F-7 
0-5 
N- 6 
E-3 
B-S 
8-6 
0-4 C-. 
C-6 
E-6 
G-7 
0-8 
H-9 
0-5 
K-9 
0-5 

G-10 

DESCRIPTION 
SUNDAY SCHOOL 
SCREEN ANO CHLORINATING BLOC 
TRANSF~ER STATION 
OIL FUEl STA 
CPO cwe 
TENNIS COURT 
TINNIS COURT 
FlAG POLE 
USS SQUAllS tr.4ENORJAL 
BUS SHELTER 
BLS SHELTER 
ELEVATED WATER TANK 
RESERVOIR (lNACTI'ot:) 
SHIP TEST FAC. (STE~) 
SHIP TEST FAG. (ELEC) 
SOUND 8ASIN PIER 
lRANSFOfU.4ER ST A nON 
ORlilO STORAGE 
SANO BLAST F AC. 
FATIGUE TEST FAe 
SHIP FITIERS 
PRODUCTION Sl~"G[ 
RADIOlOGICAl.. CONTROL FAG. 
SEWAGE PUNPING S1A nON 
TRANSFORtr.4ER STAnON 
SEWAGE LIFT STATION 
SEWAGE EJECTOR SI.11. (INACTI'o't:) 
INDUSTRIAL WASTE TREA TIIENT BLDG 
WA l£RFRQNT SUPPORT FAC. 
SHOP 31. CENTERAl TOOL 
PLA YlHC COORTS 
TENNIS COURT 
TRF TEST TANK 
REFUSE lRAlIISFER STAnON 
SALT /SAND STORAGE BLDG 
TRANSOUCER REPAIR r",c. 
HIGH PRESSURE AIR BLDG 
BOWLING AW'Y 
JAMAICA ISlAND ~YlNG FIELD 
HOSt: HANOUNG F AC. 
SAl. T WATER PUMP HOUSE 
HAZARDOUS WASTE STORAGE FAC. 
PEST CONTROL BLDG 
UNACCOf,IPANIED OFfiCERS OrRS 
AUTO HOBBY SHOP 
mANKUt.I sueSTA, (AC SWITCHING STA) 
FUEL OIL STORAGE TANKS,VALY£ HOUSE 
LATRINE 
JAMAICA ISlAND PAVlWON 
'-'lAIN GATE SENTRY HOUSE 
RECTIFIER W/ENCL 
RECTIFIER W/ENCL 
PRIMARY REGULATOR W/ENCL 
PRIMARY REGULA TOR W/ENCL 
PRIMARY REGULATOR W/ENCL 
PRI~ARY REGULATOR W/ENCL 
PRIMARY REGULATOR W/ENCL 
PRIMARY REGULATOR W./ENCL 
roAN FIRE PROTECTION HOUSE 
LlQUlD OXYGEN TANK ENOl 
HAZ/FLAM """'TERIAl STOR:ACE FAe 
ADMINISTRATION BLDG 
STORAGE 

-----.- .... 

~/ .. ;~ 

, ----- - ~ 

CLARK'S 
ISLAND 

• 206 - - -

, 
I 

----SCAl..£ IN FEET 

MAP A 

NSY PORTSMOUTH 

(~:" 

'­, . 

, I 

I 
i .... ~j I 
I I 

LOW FLOW PILOT SJ1JDY WELLS 
KImRy. MAINE 

Brown & 



ATTACHMENT C 

PILOT STUDY PUMP TRACKING SHEET 



~ . 

. '.~ 

(Ii) .. ;: .. 
Pump Tracking Sheet 

SITE NAME: p ~~ k~ ~~. M-a. JOB NUMBER: . 
~----~------~----~----~---

~ "5""/5 

Pump 10 Pump Manufacturer! Well Pump Date Depth Installed Total Well Depth Installed By: Remarks. 
Number Model Number Number Material Installed (feet TOe) (feet TOe) 

".-;i~~~~},*~lwj.t~~JJj;~jN~*l:£;"·'i'4~t:-%~4Wf·.~~~~&jI:~:r~~H~!~,:(iif1;,i,'t:~~~t~.ftcl~~i<~~~~~(~:f1l~fr;'fr~·~.k~(':""'.~ifw.~t;'f%>itt;1~.~·MqW~h~J;;1~;rt'~~~l~~~Wmt1#.f~;; 
, ,~ " , " 11' 

TltI\c.o I 
tr'N .-1.... P\f( q -tb ...q (, l-;z.S' 14,cto S::Sc. I 

5' SC:reeV\ (O~.2 -!Slco! i . ilia tI~ Y 2...0-/ e...Q.. 

\Ol~ -\5b 01 1/ :)'w .~ \) \) ~\fc, q..{~ -'~~ tlO.')' 2:l. ,oq PJJ-/~ 5' S'c.vee", 

,,~t o/~-Ist,o I 
l~ -"0."7_ ..... 

\ -'''' ,~ 
I ( 

JW-l2.(3 fvc.. '1-10 -'1(" 
40. S-' . 
~ ~7IE' t-f=:t~ ~ S- \<- 'R.. / TtC 5"' S Crt!.\.\. 

(D&I-15Ioa \ 
I I 

DW-3 SJ(,/ Rr< 
I 

P\Jc:.. ,?-11-9G:, l~.~S~c. ~d.;;).S ~ D SCI'(.(I.,r) 

J)W-'B ~'2.·~':>s~ ~4.15 Sjc.) Rr< 
., I 

It)SC)-15~1 I ( P\J<:' 9 -1l-9C:. 5 Sc.,Y<.,.C-v'\ 

, 

I 
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ATTACHMENT 0 

PILOT STUDY LOW FLOW PURGE DATA SHEETS 

Monitoring Well Tide Pages 

JW-13D low 2 

JW-13D high 3 

JW-12B low and high 5 

DW-3 low 2 

DW-3 high 2 

DW-7B low 5 

JW-12B IOW(1) 3 

HW-2 Not Applicable(2) 3 

HW-2 Not Applicable(3) 1 

(1)Pilot test was re-run because initial test did not start three hours prior to low tide. 
(2)Not impacted by tidal cycle. 
(3)Not impacted by tidal cycle. Pilot test was re-run because well was pumped dry during initial test. 



C{[. Low Flow Purge Data Sheet 

Project Site Name: PN S , 1<; +teet I ME WeH#: J \AJ- \3 Q 

Project Number: "5" ( S Date:' 9 - If - '110 

Start Time: 06 \ \ hours Total Depth: Tide Cycle: [ ] High [X] Low [ ] N/A 
. @or% 

; End Time: (0 t...f I hours Total Volume Purged: 2...0 { gal. (!}). Weather: ...::o:..;;~::.=..,«=,c....:.....:..<;'-,+'---,. ___ _ 

Time Water Level Volume Flow Rate Temp pH Condo 00* Turb. Sal. Eh Comments 

minutes feet below TOC mL mUmin °C mS/cm mg/L NTU % V" V 
D 5, \ ~~~~.:;~~t~~f\ ~::f:;;~'~J~\i~;,;ug, ~\i~i.ir(~;f;!&;f~;*~n~ \ihjW;'{~~HW:;W kWr~jiM\\j;~;;,::: Jw~!nr'·!jh:> >:;:;;i~{~:)f'~; },~~~~l~it. l:fU~(4~N1;;~~~;{::,n:':i:'!:> Static Water Level " '. 

0'0 \7 230 8~: c l~ 
be S.::> fyu\,\e ........... Iv-..ft-v. 

08 '13 CJ,,,,-~''''''''v~ 

cYo'--\-'7 4qD-\~3' IS.S-J 7·S70 t/r).02. ~.(l~ o.t) .;(~.ctb I~~,S- ('\~ 

o 8 g)_5 1 0 I "70 \ '5, 15" { -~~( . Or. 0 (P at.,;, .. 0 ' " .:>~ .9 1- \:l S , <:0 r \ e."'--
O~~ ro80 {~<O' IS.';)7 (.':>3 t.j\.~z.. 6,30 -Q.·.t .,'l~.e(, 12'2..7 c1e,Qo....-

t)~0\.) 3~o-+?:SO IJ~ 1':>,o..,7,s-J lfr.ls') f7.1b -o.'"l....~c..ql It7.'=> c..-tu....'(" 
~~----:"""\..~c."""'f"'--o"'-l-\ c..~2.0-1 

oc" '<l 'S" ~,o .\- GOI) \'4 ~ ()".Cir.o 7~S'-1 f-\\.d'S"" "'"1. ~ 1 - o· 2. .2I.t,.~ I l \ \ ,~ c. \-t.o--r o. ~N1V 
I 

Dc,tD i7u lS""l.-( l),~~ -?S} ~l.a8 (.(P~ -0'1 !)r...(11..' 101.0, ct..e.-.r 

D, (-{ ,c)1) lY-o I )IDrO 7.'51/ Lh. <J"1' B ,l{i) - 0 -3Q.c;..1/ Cfo,·6 c,t~v-
Da,. G.-0 7(1) \''-\ 0 l s·~L.\ /.sY t.{\. tr""L 7. '5 'L -0.) :2~. ~ C1 [.'-/ ct6>-r 

~b _I . 
c>~1) IN 1~ w 7-)"1 t.fl.~'- 6"-tN -0·3 ~~.)1, AS'· 0 (.J.~~v-

Ij <\'5~ C&su no t)l¥'t.. (.)~ L{V61- 7·\..{'( -c. '- 'J.(P\~ lq·~ c.JI!.('O'.,..-
f--"'-~-------t 

()q1)" Colla \)~ t'S·'r) (.53 '-I\.(~ ~'(PJ -0,) ;)~,~J (p%".\ c..lf.~Y" 
ML.{o (/10 IT¥ \3.l) (.S] ~I,{~ 7,:1~_ ~O'-L ___ :t~.~ (pr·s CIAv 

x ~ t)\) CI 'fy e c. ~""''-M -:::: \.Os, 
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., 

(fJj) Low Flow Purge Data Sheet 

Project Site Name: PNS «; +teq ME Well#: JlN-~1D , I 
Project Number: ('5(5 Date: q - I, .... 'i ~ 
Start Time: hours Total Depth: Tide Cycle: [ ] High p<] Low [ ] N/A 

End Time: hours Total Volume Purged: ( gal. I L) Weather: 

Time Water Level Volume Flow Rate Temp pH Condo DO Turb. Sal. Eh Comments 

minutes feet below TOC mL mUmin °C mSlcm mglL NTU % 
i~~;i'i'it:·t>" 
.~ .. ' t" ~~"~1 .'J.~~.;. '\::J.· .... ,a.~ 

~~7t't'i"\t:·t".i;"'ir ,,",. y;,~, i ;ili.:iliu"i'i:,\ft,\},t~ 
·Li~~~.:~~·ifr~ti..~~'r , ~1;~~~j~l\,~~ J!fil~WffiJf:l*% ''\'''''""j''''':'''" , "i' ,r:~i~lf{~~tLt;}· 

j·.t·,!~n.h: :in:, )%~;J~~~:~}J~~ ·t~~· " , ':.);' f:;"':ill~~ 
''!~,t'iJ~'1'~}I~ r~\t!'~1~;l%'" 

, r"tt~hH{m~ l)jf.01~;~;g;:::: Static Water Level 

Q'tt{ )' &GJQ [ 3"2- tSt~ I'Sb 41.7'+ f..,.7~ -0·3 -:LCD -r-I )tf.) ~e-"....-

oe>r~ 7<K:> ! tf-O l'5,1(:7 "W 41,73 l~o~ -0,3 :2~. {9 S-I~I c...( ~,o...~ 

1::."'rl ..... j"10 \~~ .-
~\, 70 ~¥-, -, oq:5$' \)1.. i> I.""" (p ·10 -0. ! ~~ ,l? ctu...r 

lOu-0 (Q'S"b t "S,.:) I'$~S -"],~ Lt(, ")"2- G"C;e:, - /). :3 ~fo t'7~ L-f~'L c..t~ 

\00<" 8'+0 /Ct. Y \'),~l I.~J 41.70 1 t 4-1 -0."3 ().G ·79 L('-{ .. y C.(~A-

\ \) \ ,J ro~ \~c. IS"II /.53 41.~7 &. <?7 -c). S 2..(1).79 . 41.1... 

If ($ \ '.)'"" (,~ 13\0 \S', (lot "7,"5 J ,+1.(,7 to . ~2. - (), 3 "2.& .,7 L{o·~ 

\ () i}o 14 .1.. L . fDLfo \ t.. $" lSt~ 7S1 L/IJ(J 7 5, )l) -0.3 0l.L.·77 52.7. ' c...l.{l~ 

tOt.{"L {;\I'-.(l 
'. > 

. 
-, 

----~~- ~---~---.----.- .. ~ '-----~ .. ---.----~ -_._-------
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ctf. Low Flow Purge Data Sheet 

Project Site Name: PN:\ «; +\eq M,t=.. Well #: JltJ - 13 D 
I t 

Project Number: ('5(5 Date: ~-II...cr(" 
! @.\ ~S?) 

Start Time: \?- "LB hours Total Depth: Tide Cycle: LX] High [ ] Low [ ] N/A 

End Time: \s-sCo hours Total Volume Purged: (gal./Ll Weafher: v<:-,.' "" I 
'5 ~ <) (:' 

Time Water Level Volume Flow Rate Temp pH Condo DO Turb. Sal. Eh Comments 

minutes feet below TOe mL mUmin °C .. mS/cm mg/L NTU % 

122.3 13 .:5l-o I 
;tf~':!~~J~!::~':r:I:L: rtH1H¥Jj'~:jkM,~ ;,H !~:'~ '~t~: ~ ~i:~'; ~~i; ~i~~~ :t: i~~ .. !K;;:;~ l:::~:.~:: :.It;f!~l;Hi;:.tf;~i : ' rH!!~!;i;i'.iHit ~~~iR~~t( ~gi~J,(ml;f:~:;t • ,!~i1Jh:;;' :: .. " Static Water Level !iif;i'Hj,'" Ji'jJ.;].i.' r '!!'\iJ.t<.'h'pp", '. :', ',: ; i~~~;~·~. ~~·1;'.' ~.':;!!'; :' :;· ... ~r~:·· ::',':).;I.~· 

\232 \3 ,"1.-0 I - ',2-du \S-,7~ /.SI 41.4- I 5"', ~ 5S.7 :J..bo.GI l';,'i:-. ) \ ~ ',1ic..-{ C\~ 
\2.\.{~ \ 3 I \) \(0 S- \~nq 1,~3 ~.O) Lf,<is~ -0·3 c;t/.O\ 

'. 
, 

\'L. ~ etC '1'1- C),-e.-
o.,su 

\L'+.)~ \"2.."1i la-u-u '2-or ~ \ <;; , 't'-\ .".,,)) 4~ ,t)' Co .,( ~ -0.'2. ';).7,11 flf·f" , ). )\) 11 .)?. g5t) 170 lS'."{9 1.fL\ L{~.J.l ~. Ira -'0,1 2../,"-\ (g 1, \ 
l L <)\- \'-,3$0 ~ \lD \0,11 j,)Y Lj-:;2 -)tc (p.ll. -0,3 ;);r. t.. \ to 1.\ c{~ 

\? () l> /:L, \() . ~ () \72 15,'i2. t·)) t-t;t . '3 2. (P,516 - 0·3 ;;21·)). 5"1. -z. c,.. le."'';-
\3(1"7 \\., u 1\ t\ 0 \/Q \ 5 ~ ~v' ,.)'{ L\.:l. . J \" \. .41 -0<.3 :J..7 :;s 'fL{. s-
t'?,\O ,I ' ~1 )b0 1(", \').'0 I.)) L\ ~.1 ~ ~.17 -0, > ;) 7,::26 S'd-.0 eft? c. if 

\:,\<) 1\. 0 'L '<b"1Q \ .,F:7/i' \ 5:~\.\ 1· ?--\ . 4d. . 'S~ (,SL-f 0.t) 'd.7.2l t-j8".~ 

\1,2-' ,rJ "M LO'30 \ l:z \'S', '(7 :L, \(." . L-L~.jL ~ < l] - 0' 3 ;).ll d.l Ll).7 (JUlv 

n~s- N'fv\ c,9i) \lO \ S \ )Ie) (. ')'<) 4~·,~'" l..,~ -Ot ') '1.7.;).7 l_t'-I . ~ 

\'5 )0 {,o,,'o ~ ~.:;-o li 0 l $"', Y1 7.Yr L.b,. lfe) lc,."n. -Dc) ;;).7 ,)...9 45" ~ 
\)~; ~( ¥o 163.::> I~~ \S,cq ,_ )L{ L.l,,· 37 ~ ,c, I ~o,J d.7·'),.7 45·3 d ~(IM.,. 

, \-=s,y 0 ~,~ \ (U 15.1'S 1·)\ (.b.,1l ~ <7;;J.. f- 0 .J. ":l1.J.<p L{\.') 

,----./3 <-t '-L_ -- -~.-.-

L-. _________ .~ __ ._ L.......-__ ._._._. ___ L-_____ ~ ___ ._ - .. - - ----------- - ----~--- .. -
tz. {. - z..~ vV -t-. v L-::, 

$(?,I.;o. S'u-..,.../ 

f\1fV\:: NUl,- r..r...r..(;o,~v~J... 

T\N\" ';c '(\~ ~ ~-\v,--, V,,-'w-c. """"'J i., t a \it- +0 'S..(,\..-.1, +;v~ l'; 

CoY\(t~-\- \)0 vi..!J.cA\V'-,-) "'; Y0·).~ "I{Q ' 

r)l;. St. \A~r.r.- Coli ~VvY 0, ()) 
Page_\_of ~ 
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~ Low Flow Purge Data Sheet 

Project Site Name: PNS .1<; ~eq I ME Well #: .1\,.1-\30 
t 

Project Number: ('SIS Date: lj - IJ_· ~(., 

Start Time: hours Total Depth: Tide Cycle: [iC] High [ ] Low [ ] N/A 

End Time: hours Total Volume Purged: . (gaI./L) Weather: 

Sa/. Eh Comments 
I 

Time Water Level Volume Flow Rate Temp pH Condo DO Turb. 
I 

minutes feet below TOC mL mUmin °C mS/cm. mglL NTU % 

I ;~j~i:~~~1f.li:t~;f I ~t~I~:I~:;[~pH,;j ?:i+~~ l'hi~~:;!~:;''':'X )}:~'·i{~t)J. ·))<ti~l;fi:;:;: "IH;Ij\{"i;;!~;,; . )i.~ i~l:tt~ ;·~~:~tTM~l~l~~ =::~,;~i l~fi;~VqF: ~ :\::. ,;': Static Water Level 

\,)tt) B~Cis ' ~l(:) \ 'l ~ \)\~ {,'S'i 4d.-~L Co. ~q -o.y. d-,. Y] (10, ') U.e...O--r 

lSIS- C1...o S ~tv t(~ \ -;-- \ ~1 7.)"7 4.).~ I t-.l{y ~o.'1 (Jr. '+'2. le.9 
\S'Lo ~, t 1- <o~o \,1.1 \s,W 1·)7 'ld- ,)1 L ::~o, -0, '-\ ;:)7. '-f 1 \ ~" CJ~v-
,--- --.)c2') <t,,~ ~(V \ -r '1 \)",W -,.)~ L/·~.~o ~ .u, -o.'-! 27. '-12 Ie, 7/ 

~)~v ~, tx 810 \, (1 \5,~S- (s5 '-l~.lto to ,')\ - o. L\ ).,l\~l. \ 15· 3 c .... \(? 0--< 
\)~ cL).~· 16,0 ~"( '-\ \ "') t CC--I l~~ t.{). !po >" ,00 --0.'-1 :J..1."n \ ~,S r~ 
t)3~ f.'v.-~ 

TDU \lv\ -::.. 
- ---"- ---- ~ --------
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~ Low Flow Purge Data Sheet 

Project Site Name: PNS, «; Jrteq M t:. 
I 

Project N\-lmber: ('5(5 

Start Time: CtOQ hours Total Depth: L{ 2 ,~t; I 

! End Time: 12.10 hours Total Volume purged:
ti Jj,urL ~{~.)Go.O. (gal.! L) 

111\1'" ""-\M\ f , 
Time Water Level Volume Flow Rate Temp pH Condo DO 

minutes feet below TOC mL mUmin °C mS/cm mg/L 

~ li;~~;';i~~Kl~;n~:;: ';r.!~rr}~i;~~1!41.§i·~;; ::~~'!:~!.'j~~~~ ~ ~t~:~, .~;~ '~\t~~,~ :;·:·i;~;i;~ ~:. ·~tr.:~t~·!}~~<{~.;·:; ~ ';;::}1 i,;>;D 
OC\AO \I.+~ ~OO 'SO 1"eX 1-.~~ 1\.~~ l)·4~ 

ct\~~ t t.{< 41 " - - 13·01- 1"'? 'lV"LA 0·4l 

t7Q."O iY .~'D . -. - , ;,11- 1-'~2, "2\· Lfl O·;~ 

0\40 l4.~~ ~~O ~n A'7'- p,.l1\ .~-~~ 1.\. ~Cf OA'l . 
~~)O t\.f,l.b [oliO Z(+~,ql n,1-'1 '::J- • -:, '7, 'Lt. 'lti a·1~' 
'\(O~ \l..\.oo. - - )~ .1-1- =t·~Y 2\ .t_\\ d, yo . 

. \O(D I ~. '10 ' fcCO l()Y 14·AT -=t--1-';· '2\, ~.~ O·'~ 
ltt)() l~.'-\\ loDD 'l)q \y.Oq '1-·r~ ~\L;q n·~4 
JOJ.,\) \4.1.)' - I,· q( .~ 3\ 21 .. 00 O\g'2. -
lO~ \~\{t) tgDO ~O \'~,1S' i--)~ 2l'~3 O·l,~ 

10'70 \J..'~ - - \~:b~ ':}-7~ '1\.4·Y -6,~~ 

'\DO 11-'1-\ &;00 ~D \, l~ \ . =7-,34 2\,41 0\1,1-
\ II D . \"7 ,8 a: - _ (:(j)n."'lr;'~ n/i~ ~?(" 2hLtO 6·1.1 
i)lD . 11\ L\ ~J {,Oo >111. )D~ \ ~,1 " 1-.1\T '211Y \ O\S'"lo 
\ \'1\} ~l\,~~ ~\) \\0 \~ {{~ ~ ~~S 1.\ .. ~c\ -0 ~O1-

Well #: cJw 12i5 
Date: q/tfJ-jCl4 

Tide Cycle: [ ] High [)('J Low, [ ] N/A 

Weather: RR~tJ L)"Oof \JJ\'{J\)~ ~Tlf) 

Turb. Sal. 

NTU, % 

:f.~~~~~~~1a~W~~: [i:l;~!}i;,;!::,~, 

12'i.~ \1.t9 
1<6t;'· \ \ 1.~e\ 
lro·<t, \1.1,~ 

\1'4·" \J,:r;:l 
f fa O. '3 12.~ 
Uq·L\ \2 .~=t 

\Oli.:r '\l'~T 
'1(. , \l.D~ 

~~~2 ~ 12..·c;, 3 
frr.,l.\ I J,~ ~ 0 
III 2 ~ '2- \1L~1 0 
I sr. L( r2,~·1 

1~~,O 121Z~ 
. Ilo1. 'J; 12,Z<g 
ti'1 \~ ;Il,~~ 

Eh 

" :: , ,;>;;; ,. 

'~\\J1'{\ 0 
-1~1·4 
-11-5.~ 

-lrL/·b 
-[1-7. ; 
·-F1Y· S--
-- r1O·~ 
-rr~\Z 
-J*-K.t.& 
- J:12\{J 
~j:t-T. l 
-~S"·:r 
'-I~~\ 1 

-'~1. C 
t-lq~·4 

Comments 

Static Water Level 

. 
-::!.JIwt:..;uA,C.Y<"r<. -~ 
~\O\j.l\~ -:i\...J Y~k. 

.J 

! KMA .) C.llt~ 10 ""',,,. 
.~ v;Jt( hO'h • , 
j;nf-.-...(~t(.C.'(t..lt ~ 
~J\l"'''V', .. ,A.];-
-A+ c.w"' / n.(o..l" F St fh~ 

C~., ~t+»£r-to.A~ :/If 

,1 " 

~I~~~';;/' .>C"~ c 
oJ.£. 

i't;u,; !L-v\:" \, ~ (V',,, .L* 
y 

I ~ 

"ll,)i-'n<t~ ~~ 5f>.t.le.. I, 
Ibrl .... tfA;· -kM'H"t'j 

i'l)i1utl 

r"J;o ~ 
r 

, .~ I _ . ~ 
/UJ1l: erA vef'f~t'.Jlf.d.dt"tl.Y/'fJj-oFJOf-;r;u... ~ ri!I.~.(/.(/I/./Ci'd.R ;?a#1)' 

-Itne" (OI/ftIT'9 II') if dc.);'Iry ,11t'(lIW~~i'1I.I. I' 

/Volt..: DFtiA ~tCq)"'ED ~ /(.JALi(ur (;Jll.f.\f~~,Ii1A 
. 13~ ~f·.-:t' .... 

j i)..JW vtJ/::: IV 'I.S"'j~ ,if Lvi.:= ',/.1,. (,(,~ Wc~M@ '!2.vS·/ 
V}f"'&L I wWvo/::: chJCtJ Tr'l.. . ~ _ ~. L. \ 

~ l \0n~". q -\0 qIJD !I\ ONJ~\ , 
S"7S't) 1J to) 

..... l 
. Page ..;L of _J_ 
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~ 
. '::'A~:", ({e Low Flow Purge Data Sheet 

Project Site Name: PNS I {<; +teq ME Well #: Jl.u 1 ~ 13 
t 

C\\I :r I C1l-t' Project Number: ,"SIS '. Date: 

-I 
Start Time: o ZOO hours Total Depth: yJ., &;S Tide Cycle: ~ High [ 1 Low [ 1 N/A 

''3' tv. ~ oi Weather: H :",~, ,~kYti l";~W,~' (l-JJd?6tE End Time: l[;20 hours Total Volume Purged: 3.v)LG')... 'b.SG/ (gal. / L) 
. !VI 'V\; 1'UN'\' I I . 

) 
I Time Water Level Volume Flow Rate Temp pH Condo DO Turb. Sal. Eh Comments 

I minutes feet below TOe ,mL mUmin °C mS/cm mglL NTU % 
';i1{'.i.{}l~~W :~j:lt~ii;~t~!~lH~~.~::;:} i{iqii f~~~1i i~~~: ~~:,·J~r~:,:. "'; ~.~ \~::; :H':!f~ilii:~}N,; .~~ ~~?:~{~.:~;~ :t~4.r Y~i:~t~l1~%{~ ;\[J~W:,~ii;;~;!t 1>\:1~f);,;': ',.. .' Static Water Level I ~'~~l'iji;'tlit j~·;fr}'t.J/~!~':i'l" /" 

.:~ ' •. 1 ! ':j': ~ . ',r: 

IIYO \\,~1"_' I~~~ \ot1 )~Jr T·)L\ '2.\\ J 1 . 6.\f" n{ .. ~ \2·1't -Wt·L\ 
\I~O \D,1\ " , .\cv~ \\0 \~'O~ f. ~<1 21.) 1- 0"10 tQ5.1- \1·1)r '-rJ~,3 

)~OD \ t . "? ~\I \\00 )\0 \5,QO T.~~ 2\\)1, o r~) ~~~. ~ \1.. Zr '-l~,1c; ~?~,'? VC~, (,vu-y I 

lwiltt<lt, .• 

i'~o~ \D- ~ 0: ........ - \~\q) t-~?'~ 2\,7't 6t?L1 ~~r.L\ \2,'fl, '-2.01. ~ 

~.~\~ -~ .. '\ \,.' \OCO \cb \?\q~ 1-.?~ '~\, ';~ 0, I~ , ,~~\ \ .' \2.~~ -A~tL\ 

':h\~ _~'fSI ~O JO:A 1~·jT l,~ -z.1·~r 0.\ S .. zrl,q l2.ZC; -2{}$. ~ 

\~~~ q. ~J.! ~o 100 \y. ()3 1:)~ 21,,) 6,20 "fr. Y \2 ,~<; -203,0 
• 61 " 

\~\c; ~, ~'\' ,Z;O 10 \~,O) '1-, ~l{ 2'\.~~ OIl} ~~l~ n·~) -lo31~ 
" 

I~:'\t~c "i,v.L,·-"~ s: cc..) f(uVJ ,,~lt ~. F 

\~1,C C{ '-7.1;' - - \~IC~ 1".)"1 ·Z\.3~ Q.~~ 121, Ii 121~Y -~oY,3 ~;{h~ 

i)JG <t·l\v \ - \LH' '1--,~ 'L\')~ D·' ~ ,~(; .:A '\ 2··~3 -Jo3.~· -
\~'1() '6. <t~ 

, 

SOO 90 \4·,3 1-~)Y '1\' ~ \ D .\~ ~1-·1 \2.,~ -201,0 

I~~) ~.lc~' - - \Y·3Y '1--3 Y '1.',r; OIl> l~ 3,~ \2.~Ll '1.,(j)~2 

')S(:) ~. tJl i rtS' '1-.,> \ \\. 5S ~,,, 1\,~O D \ I (, \~.~ \.2\'6~ -1~1,~ IV(We,..H''''l·i~ ..,~ 
h'I"~lWt ffWl r.»c V1' h ( 

\~)') , 
«.,,~ I - - 1~·1-~ 1-.,3 '2.'·3~ Oll-t J..~o ·0 \l'~3 '-1~1·1i )O:W; 

\'100 ~ ~\~' t;bD l)O \~,~r q~ ,?,-\ '1.Vrh O. 1\' -\o~,~ \1 ,~3 - icr:t\'~l 
---

l11J.S"'1 ~~~~$!~\d~ 1-10 ~J- i, OmM \ 
N6~" 9~m R£(O(~ ~ k· J1L¥0f g~ r£ uJW1iJAoV.J( fi1f1 

~-
Page 3 of ) -- --



Low Flow Purge Data Sheet 

fV Lj)~ rydL TWit Or;JIJ ltV'S 
.N Mjh r,d-l 1 ~'Y't IY~hrS 

Project Site Name: PN~ , f<;+\-eq I ME Well #: lw 12. B 
Project Number: ('5(S Date: 1l,'tt'liu 

. -, . ~KJ 
Start Time: 6ai)Q hours Total Depth: :\;;>.., (,05 Tide Cycle: [><1 High ~] Low, [ ] N/A 

End Time: Jc:;,O hours Total Volume Purged: .3;.w$l (L t\.i lSGeJ.. {gal. /L} Weath er: ~ e"v r /(0;.# J S~t;i (}.,I,rttR L{S:'J~.(jF 
IV\ \1"\\ft'UY' , I. 

/ 

Time Water Level Volume Flow Rate Temp' pH Condo DO Turb. Sal. Eh Comments 

minutes feet below Toe mL mUmin °C mS/cm mg/L NTU % 

~tiffJi.~~j~Jj "1: !"M·lt!~!Y.ltl~' ';.1. ;~.(~, . .~',' t;U$, i~~ ,.1 ,~ •. :!l~ 1l,~ ~'·:I<.~,.rf. ~~~H.:;~1fi~!;~;~ l;lf.i;ifl;~;:.\: 
.I;:.I .. d~~~hX!' 

li"'11J""~I" 'IP'I ~M',~4,.'·I· \ .. I·!,~~.l j"~~¥'~in}r n~\i~~~;~~H{~1: :gi :}lilb1l1~t", 'l'~ R11 • J.,A,. ~:t-.,. '''I\.! .$ 
IIJ~~;~l+ ii,' ~ .. ~1it~ 
f-'),J~~ ... /~~i·~:,,!h . ~~{~iJ~~t~J~~~~~ Static Water Level 

\30S" - ~ e~~ f.J1h:;t~ ~~. 
". .- '", r1 r,Jt1IJl't ~ 

\') )0 :rAJ-. - - \9·l) 1-')f -~- (),2.~ \~L\, \ \"t.cg~ .-\~~1,_ '~ttsi~ ie4f~ (<l~P 

\~I) 1--10 ~t/Do ~ro ff 1'1/6 '"\ .,....3i ~[, ~), b· 2..1 \13 ·Lf 12.$~ ~l~+q. I' 

I ;,,~ Nf .... · .. J.. : - - \~\oj ~)? 7.\-z.4 i l'-f g ~Si'.t ,\2 I gl -Ffr3 . I ~~\~w~Ji,\-;)(C~e:r"~ D~JViD lor ¢t\ ·.'(ll:;t<'~"" -
N~ S ·~ioo ~ to i ~~ ~~Joj.l .. ~~ , \ ;d-) \~~. 2\ +,~) 1.1\2~ O.~ 2'2S'·~ 1'2. ~ 1 "/131'1 

)'110 t-S\\.. ~ '/ .... - I,,~ H'·1.r 1--,). ~"J..l D·LJ~ ",b/·3 P·lgO "1}4·).. . \wse~F~ 
I~f, Nr,)~ 7/iOO 7f;O J S"'~ t-1d- ;3.\',0 . 0,% \ ~~. 'l) \ J, I~J. -\1{g, I 
} 3t1 D N~ :)~ - - \~.1..1. ~1;~ '2.\.2.<\ 6·2'2.. \ "I· Q 11 ·Z ~ -IS~,3 

\ jL\ c;- tJ~ §~ ~ 'hr::JJ' <jt;o \S-. \S- l· 3j. ~\, ,\ ~. \1- IY~·3 Ill~ -\~b,O 

l'S~ N{[~~ - \l{·Q2 1'1'~_ ~\,?" Od) J~,t I~ I~S- - \qdi· t.{ Cte~a O\Jl"t"'ru. Ii¢t'lt~ - w(~1 M2C 

\1% Nf" ~~ ·tl;oo 1t() 14.1C; . ;.r. y~ ·lD.~t Lf·w4 7J.r,D .~ 1~.$3 '-151,'1 
Hfl,iwt \l,f~lf.j/o1 bolEro 
~ALti'~ Nca ~ 

\~cD Nf.. 2"" -. - v 
''1,I~ :t.?" ~\, l' tR· S"'li \~r'1 \2,13 "((PO .0 

(l.£IiNI~~· t,.;i"~~. ;)1! .... ·.,~"'" 
A-OOt;P IU WL II!APvW. 

\l\ tJS tvf ... "'- 1J~r;c; ~~5~ It.j,)~ 1--?) al,)a- I·I~ 1~4,~ r2\~ -[:to \ ~ 
'L\\'0 . NP- L .- - '~,Ot f.1;~ 2.1, ? I 0·49 31Q.r rl,~~ "'1?i).4 
\'1\S NP" t aOD IcD 

.... 
\4,0) :r.1;' 1.1'~ \ D'~I 31~'~ \2·~ -\~I.Co 

, ~\D)'O ) ~ '..l...I'\)\W(1'fm ltA! l ~VVV~ \I ~ • ~ )V ~ret\LU,V\~()JI\y 
NR;. NO ~tPr\)lf0G' . ~eJJU\\{~ \I\vfv{~xt~ \Y\W~r M wa,t <M G\f\ ~~ \;\ to _ 

I>ilm p,g~ lk k· )nlNf" Wllfo11/<XJi1'\ .fI1~ ig,f ~E ) '~~~rOX\fM~ 7"'\0 J~ i" ONM I. . Page 1.. of !L 
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ctr8 
Project Site Name: 

.' Project Number: 

Low Flow Purge Data Sheet 

PNS . k; +\e-ry ME 
T~- -~ (, 5" ( S ------.l.,---r 

Well #: .:rW l~ f> 
Date: . t\ J If Jq~ 

Start Time: 0[60 

End Time: IS?() 

hours 

hours 

Total Depth: _Y.L:2::... . ..::(Q-=:;S" ___ _ 

Total Volume Purged: :33 .uS ~ ill. {'J ~.5 qJ. (gal. I L) 
. Liil.n'~\: 

Tide Cycle: [Xl ~~ Low [ ] NIA 

Weather: K~ \ W h1'\) "'is'-~-SOF 

Time II Water Level 
minutes feet below TOe 

Volume 

mL 

" 
Flow Rate II Tempi pH Condo DO 

mUmin °C mS/cm I mg/L 

Turb. Sal. Eh Comments 

NTU % 
• ':--' (""j""""';-;"'I' 'l'f ""-i'r,:Ir; .. ~., !'If 11';t :';',,-, . Iof '1': . "i""""··';··;'. I·!,,,··,¥ti-,'i. ·';1.' 1 ""Ji-" .;:-,.~.: ":':"1 ,\;>;:~iiii·t\il":[';':;)~«~';'t;;" I ;-:"';-f;-.~::·,J-C"· 
~~~;;fi.~~~~}r~~~~ ~.t~~r~U~~{~Jf}~~·r;~ i1 ~~,H:~'~~~~i1~~;~~ .h.~4~.~Jf~;~I·!j~U~!:··~ 'rJhlft1r;~f:'~w; ~ . VM~\~af?~l;~;;!.~'.f: .. ~~~\.i~~f~lit~ ,~~f~~~~t~~~~~~ ~;:ntnr;~f~. K\> 11 S tat j-e Wa t ef Level 

\L\2..011 llf... I 1-. I - II \31,\J.. 11.3~ 12.I.Zq I ad~ 1.10.0 1 ).2.g 1 1-200·3 
,,-,t.'S" II. Nf(.. '., I/~M I JOO II \3.91 1'1.33 12./·"2'1 10 ·(f 13L1i£J---.l2.81 I;-Lol.5" 
\~30 __ liNt. __ J - 1_- _11_ t3jO J ~f.33 121·28 10,'5" 13Jt{,o 112.tO l-zoJ-.,-/ 

~ 
Nil 100) 100' r3.~Z 1·" 2.1·2~ 6,1; J/I{Q\2,1Q -205:) 

f' O· f0~ - - (~$~ 1.3) 21·z.Li 0 ./)..' J,'i=r. ~ /2'1'1 -2/0 01 

1'1 ~)' t0l LirO Clr \3 ,~~ :t. ~j 2\.2 Yo, l~ 2.~1.)\ 2.:t':1 -2/0· Lf . .-- _~_~. __ ~_--.;. _______________ .. ___ .. _________ ... __ .. ____ "-- _II ___ ______ _ __ _ 

IL\ $'0 II Nt'- I - I - II B ·~O I ~ 3) 11l.~' I Otl.).. I ~~Ig I \2 ~ g.11-Jlh 3 f'-Hblf flOC} 

\~5) I. Nt:-. '.11060 1 [DO 1 )~.l1 1-3;; 1..\.2.2. 6,\1 Jo3.io h.~ ,-2I,2 07
1---_---'_----l 

1'500 fJP-., -- '- . /J.'1-2 --=[·'33 2{.21 D.l-! J~,.7<Y I'rl.r-G.. -JI;ILJ 

1)'05' fJ(2.. IDDO IOu \3·11 1'" ~\,~\ (J.\~ J~q9'1 \~'1~~v\OI'Lf 
\1)\0 Nf... .- - t2>·'1-0 1'.,] ?\.21 D.\<3 3\~,O \1.1') -clOT.; 
\$'1) f'JP-. /ODD tOO D.lD<t, q.?~ ~I\~a o,t) ~~3tfo \L .. ftc -~t,,\1 
l)·~O II f'Jfl.' \ ~ \.... __ t17\~~I1-'~? 11.\'~' lO'\~ljl~tY JJ~\'1S 1~1'1J1 
\~~~ 11~~_l/j)Qo __ J \DO--~[U/f~1l1.93-=rJ\~O-rolO-lM.y~s.~ \~'1) I-~\q,,, 
»?D II 'f'J~ I - I -. II \~:1-~ I 9"Yll\\~O 1 O·l'~ II9-r.i'l \2·1S'1-221·t..} II __ . A_A 

\" N~ IIDOO ~~~~~-::-H:-=L-L~~~~~a.-LJt...=::-L:~~~:---:-;-~~~ 

(~)O) 
Af8(DX\~~ ~-\O 96.:~ il\ ~\JM '- Page )" of ( 
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Low Flow Purge Data Sheet-

Project Site Name: PNS ki tJteq ME Well #: Dw-s , I 
Project Number: ('5(S Date: ~-)%-'10 

Start Time: hours Total Depth: Tide Cycle: [ ] High [;.(J Low [ ] N/A 

End Time: hours Total Volume Purged: ( gal. I L) Weather: 

'Time Water Level Volume Flow Rate Temp' pH Condo DO Turb. Sal. Eh Comments 

minutes feet below TOC mL mUmin °C mS/cm mg/L NTU % 

~~M~m~~;il~l: "~~~;>~'li;t1i,1t'f'Jt ot:j'·flq '~f.;~~~r~·;t:1 -;.~. 
! : .. ". '" ~ < .~. r .•. ;_" ~. '. :" ;~I~~~~N,g:i~ ;\(W'~il)f~:~h\~( 

[;~'. N~·~l.~tr~:!'! ; 1t~.f~0'~1-tn~;~;~~i-;;· ~;tf:i~~f:::yf,~i W:;~j~ti~11i.{A; t};~~!'-~~JV=~~~n l;~Nfl~~j<:.: >:. Static Water Level 

o ~t L, 8sc> I~ IS,S;- I,/~ L/-~.2\ ~-,Co ~ 0,0 :lIt It.! ct~, I 

0'62\ ~() l+o t$,'S3:, 7,10., Lj~, I~ S-\37 0,0 ~I' (0 q~3, cA~ "'-~Ii1~1 I 

Or6~Co CO$\) \70 \ S;,s3, (, ~ \ Lf~.oS" 4-,£0 ~ 0·0 ~/. o'-/: q! ·cr 
02>37. ~'Sl) \'SB \~,SS l.cro L\~ ,()'2. Solo o,L\ r/),),'<:JV. ~ ~.<=r ("".t.", __ 

O~"S7 9% \% \'S\1~ /,,0, L\.:) .o.s- ~,C1~ lIS- . ;)7.o~ " OfS,s A'tv- ." .... \: ~ ". IN\.. 
Y<..e.J>...or I)"",,,,, - .... \~-+ 

N~Y2 . 9->0 \ 0-\:::1 1S',o/ r.7~ ' .. '-1~ ,os ~, L(~ I~ ,"2. ;n.CN l°\.tf., 
SI • ...., y" ...... 1" .-... ~~ 

o?)~ l~'~' W~ \t.-.\l\~~ . . .' Lh . 

o ct\t..) 
s+\ \ \ WI,.) ~\)...u· 
S-h>f) p" vt. \ ~ . 

10 1:'2. I (". .c., 7 . 
v • .....J 

. : Ct:,,,,-+, "" ve., ~~ 

II) \ I 4-57) '10 1'1:·Q7 -, .Ira - t.\1.3Y o,oCO s~·4 0('':)7 l;;lc,,'i C410l : "') 2' "h;\oi ";l 

11.) 21.... ~<....o 172- )5,51 7.r 1 l4~.o' 3.3b Is,S"' :J ~ ,"/ a, \ ~\. I 
: 

/ 0 21 <Ovo \12- 15,~<f 1,17 L\').. \ I., 1..\ ,0 'i ~.O Q.l, \' \\7, I 

lo] I I~ ". ~<:o() .- \S, 1~ 1-17 4l.ICc L\, «2 S.t) ~/' II \ \"L.3 

1012- S+On 

M ... 'Th_ 

Page ~ of 7--



Low Flow Purge Data Sheet 

Project Site Name: PN:;" k; iJreq t M.E: Well #: OW-3 , 
Project Number: ('SIS Date: '1-f6:"~ ~ 

@ IS 5\.. 

Start Time: t SQ') hours Total Depth: Tide Cycle: LXI High [ ] Low [ ] N/A 

End Time: ~~S"""" hours Total Volume Purged: (gal. I L) Weather: fV\\1J\ s:eo -\0 \" F 

Time Water Level Volume Flow Rate Temp' pH Condo DO Turb. Sal. Eh Comments 

minutes feet below TOe mL mUmin .oC mS/cm mg/L NTU % 

\1.'3~ 12,Y-Z...1 ~~~@H~~~Rl: f;'1~i~ij:;'i'<n ,,~ ;);i~.ii~~H~;t~ ':!u\~;jiHi~:~h~!: 'l'i~ !f~".~~4t1~! ;1, ~~1~.!~~~];~/.\~{ :i¥.~~I~H*I·~?~~:: l1u:~t fi:'~)·'. 'i,:, ~~~~?,.\:.':: . ;4~{! ;I'·,~!t~<·'iiii~4 fi'~ IN~) g rl~~r! 'If·'I')'i-',,a.'t:.; .. "'XIi ':"'~:Q!'i):ji J Static Water Level ! ;. , .:h~~·t· ,'.1., .. r. .~:'. ~'" ,!~\ ·\~····f~l. '. ,ft.~.: :,~ ,,~:.;:':~ f'.1~~)'>~:'''' :.~~t~ 

12. ~o 
c,Ott'Vtt \r't'U t.I_ 

'~~:Ol<\I'+- ~ -+-"V'"'.r 
." , 

}30') ")+o-r--I- Dv.J ~ \ "'"' 

t'3l1- l L "2.-c.... 
( 

8~U l'1o l '5, '-\"1 I, '(S" Lil,too S7, S" ;)~,7o \2<;,<-
, 

-.J ) 
~.~\ C~· 

I:, '2. \ Co, C\ ') ~lD lltj tt.\..{ ) I,~ '-/1.13 t1, \1:) O·~ .J~.~ 1\5. ) 
. , 

\ <, 1. ( /01 7~i. 610 tlo \S.'·_\3 I.<is! illl~ 4, rof \. Lt .o?h,e :~ \)'-\ , \ 

\ 531 I IOI~~ g") () \ "") t') t 51 "), 7.W q \\~"L ?/ ,s '-I \, \ ~~ I Y-f \10 I 'S"' . 
n)l. 1\..'), '4 L. 

-)u0 \"\:o I ~, 1 l. 7,'(7 4L'6~ L\ ,1 X' o. S- O(" C1 0 \ 10 , ) c.lo~ . 
\3'11- \ u, "l.\..\ 71..,) '21 \StI"L 1 \'1 ( I.b.~~ t:}t'13 tl,) l~ ,~l (07 .~ 

.' 

\]'\:~\~ \d, t~ I (Cl 110 15 110 (\<11 '1-1. ~ I SIS::, 0.0 :2 Cp., 1-,1.[ loC, .1. 

\1w ~ ,~'" 
-"\U] .' \ \ 0 ( 5' .01.0 II~\ ~\,~1 C; ,\.-\1- 0.) 21.,.C1\, . \o\·l r A l/J-fJ 

\YoS- Cj,lo 7rfiJ "l<! t '<;" .()ta 11'11 LtL'11 ~t 'S'-{ 0, (j 2(P ,'i (" tr19.& 

lL\\1--- ~ '0---, '> . • '()o +-S I CJ 7u 1'9 ,~'/- l·ll 41.u \ S5~la o ,0 ~~.1 ~ loC( \/ c.,.t~ 

\'-\\"1 <1 ,L..\ \ . 5\0 C')c \ ') '. \ \) \. ~\J L.(.~ ,00 . S,C{1._ -0, \ C;;Ho,i~ l()~,c.... 

(1...\ ~v . q, \ ~ l)"'Ui.) 'L 1),1.1.. "( ,q"L "~\o3 ~.qg 0:'; '),7 ,() , ll'-\. L\ Pv~ ~St+-

\ l\.1") rJ'f"\ q,J'~; svV \ j" . -}.j J ,~1... L\).., v 1.. tLo.. ') c} \ L ~u.~~ \lll \ t, 
-- -- --.-.---.----~-~ 

N~ =- N01- ~ sv~ 

~I- 00 n;x /f.os (~~ tvv ~,:.(. ... ,··~I\,',,·d:v,L p...-eJ-1'~ tv 7(,0 -..... ...... l*'J) 

\/5. J lI()f 0 s / tJ q SO] 2. },3Ct Page \ of 1-- -
'Is \ {JrO-!) SIN 113~S-R.. 
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Project Site Name: 

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

)(j../ eJ.hi1/ ~ tV.). 'J 1;..L (»/"Jr \0- 0,&31-- "­
Low Flow Purge Data Sheet 

Well #: 

Low i\l~_ - CI :G <i ~ 
\-H9l-, 'ride. - b', 3<.¢ fl-' 

VW =1-(3 PNS I', {<; +\-e q I ME: 
C\ll~~ql, , Project Number: ('5(5 Date: 

. Start Time: o:tf.f~lgf1,~urs TotalDepth:' 31 . ' ?~ Tide Cycle: [ ] High [Xl Low [ ] N/A 

I 

--------

End Time: '~A-" ,~s ./%"1j)Total Volume Purged: 12'1-Lflt;.1"I3,'lJ~ gal.! L) Weather: V, Heav:t V-a.~V1 ~~~~ WWl! lfJ--Sbc,c 
I v..... q-

Time Water Level Volume Flow Rate Temp pH 
, 'I 

minutes feet below TOe mL mUmin °C 

D:t()~ \$"".00 
, 

~~~~~r:f~w~~: ~~~~~~}t~H{~ "01-:;f1~wh1f~ ~ii~l~~ 
(ft2.5" \ (, . gC/ (c;CO I~o 13 $-t 0'~C{ 

o1--S) 1-=1 \ 00 -_ ( (\r.:J) 1<)0 15,51- b·ZI 
()1-SD \?;-oo I, (000 ;A06 \;·~I ~,o~ 
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Project Site Name: 

Project Number: 

.-Start Time: j2. ?S 
End Time: /sLjO .. 

Time Water Level 

minutes feet below TOC 

11-) ~,. I Lfl ~Ol 
j2~S'" ~4l'*"" 
\"1.--50 ~'t* . 

I -..-
\LS) \t.t. \~ r , 

\.'-100 .' N~"'" 

I?OS~ \Y,liS/ 
\310 tJt-*" 
1~\i- \Y. \(' 

. \ ~).O \Y,O~I 

I?~) I ~)~\,3 f 

"f?6 '. j ~ ,),'\ I 

i ~~) ';,fO' 
\~'i0 "S~I 
[~~~ \1, . o~{1 
t~)D . ~~ 
J),)( 

-........ ,-

Low Flow Purge Data ~heet 

PN:\ k; tteq ME Well #: :Ow -=r8:> 
I I 

q /It'l qG, (,S(S Date: 

hours Total Depth: JJt. ? ~ Tide Cycle: [i'Q High [ ] Lbw [ ] N/A 

hours Total Volume,Purged: I Z . t ( c.1L ~ .l1 t4..J gal. I L) 
./" 

Weather: U- .g, .... ~ Q·bqr W",rJ SSC'F 

Volume Flow Rate Temp '. pH Condo DO Turb, Sal. Eh Comments 

mL mUmin °C mS/cm mg/L NTU % 

};~;';k1UHi;kJ, "FJ:.q~ii;t!i\;'V? "'l~ 
·2~!:1~~'. ::~t~1~.g~~·\~ ," ~"~f';\ 

.,.,., .. ,,~.;,., ,;roc 
'~JT~V~t~ '1:~1';J~ 
''I'' . .If,.V'''·'?·, 

;~r "~;"ii"'(fl!~; ',i ( .. : "ilil" """j.' 
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'I ".~ ~I)!r 1.,:{,,'\..,t· 
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c.-I-- \ '), I ~ (;,<[;0 3h1-·g 4,0~ -113 (Cj, cg\,\ q\. ~ 
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,17~7; ~ 

£0 '. C( 
t--1 ~0 Low Flow Purge Data Sheet 

Project Site Name: PN.<\ k; Jrteql. ME: Well#: \)uJ 1-b 
I tit \1>IC1(P Project Number: ('5(S '- -"'\, Date: 

./ . ?, 
Tide Cycle: [)(J High [ ] Low [ ] N/A·· Start Time: ~~,~ . hours Total Depth: ;,)... . . 

End Time: tJ-~O . hours Total Volume Purged: }2. rl L't. :3.l..c.}I:l..J. gal. I L) Weather: . H~ d\;d YG~ 5~:~j.J-)~~F 
T 

Time Water Level Volume Flow Rate Temp' pH Condo DO . Turb. Sa/. Eh Comments 

minutes feet below TOe mL mUmin °C - mS/cm mg/L .. NTU % 
t 'l-\:t;~~t~;j;~t,~!:~~ t~i:t~f~~)~~t~Wt ,~,::,;·:.~'~';t.·.·v.·.: 

,6t~~ti~~;~\~l. ·Ti;!~·.i~.~ .. ~,"!"~. L; f~~,i'r~~.·!;t1:~::. 
':",i':'~': •. I~...r\"f;)· 

!W~f~~_~jii;;r~ ;~~Nm~it·: . 
I 

;~t'~i;~i(r¥'~~ t fr!) U;i ~.!~t/\~:\}· :'!1::,;,t11')'i;·I:;., Static Water Level "i"tJ!.. .. f,~.f1f}~~,. ! i,·!t'(I$fi~!o!.t;.:.:.~~. ,-1:" : "" .r· ... t:~~\. ""', .'. : ~~. ~. . ,J :.:' ":": J. ~·.~~.~:·t't:}~ ::, F~·~1" 

i \1.·hD UJ:Jv) ~\{Iv:J <sf 
L.4n 

\~\S' L~ ·~~~~::;t -:.;,;: \' ~ , 

'\..I,~O Nt * • SoO \Lo0 ~, S'J-- fo,f1' U,S-LJ 5:'1;~ -().9- J.p··,S qZ·~ v ~-f:f. " 
IJV'I. 

jti~) JIJJ .. ! SOn \vxo \~ I J~\ ~ ~'r<6 3~'1S· 1.0 ' r:2. - 0·[; 11c.4Z qcg. Y -
\'"\ 1,D W-~'f . KbD .\(0(0 \3,~') .~ ~1-t 3~,·~3 sa' . . ,10 '-0 11- 20,~{ C(~\1 

\~~S (0~t". ((00 l~~ t;·3+ ~\1~ 33 illJ 5·Q1' -o.~ 20:(P r C(8.~ 
)~~O utt. ~OO \0(P g<?Jo f.ol1~ 35 1CG ,(Cf8 -D/f j/),q-J qq.Ll 
\'\\{( t...Q! COD ,!ow \3/~3 (P,1 3 33/6~ b.Oi -6 J=t . 2f),12. ~tJ·, -z.... 
\lis'O ~~~ _&(2 jtQW \)I~~ iv~Tj. 3;;·l~ 1ff:~q4 -Ort 20·r[ C{q16 
\'-\SS N'~t %0 lob n,~6 Co~i~ 3J,)~ ~. cfcl -0 ,</; :J./J,16 q~,b ' ,., <'A" 
I~CP ~l~ ~ bOO WrlSV ---- ) 1~\'l1 [,\iY -- .rl1l\1 . 

\SD~ ~ .-------~ . ( N° :\'"\0~ ~u~( W I ~t:> -" 1-1'\ 

\t;'IO 
, ;, 2/ ~ c~v '~V·l~~" 

/" " ,J' 

\l)\S . \V ~ l'(- \ U'" 

'" / I 

~)~D N(L:i<- 6()O IoV r~·~0 ~t~D 6~'2~ %(0.1/ -0,1- ~o,·oS \():).~ 
.. • &-

. t f}£>tt', \Jl~tJ\,&tV\~· ~ 1vV~\di~ tYle,~G\~. {f0J4 ,f-o SI~lR\Q4t, dQC/l!2C~ ~1cftl()J~ '\J{tjJ 

tJR- ~& 0-'la;tJ~ ~~C~\}&U ~'i\)f'L- -NrlthOl\~ \P1i\~ {~·tt ~t<A~1 Ur)\ioa l~~/VIe~~f ~ ~~ &.u~~<f~ of £. 
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~ Low Flow Purge Data Sheet 

Project Site Name: PJ"j S . 1< i+te yY M t:. 

Project Number: 
I "S ( S r- 1 

\ ~ . 
Start Time: L 3 ). hours Total Depth: )7· ?: 
End Time: j!;LJ[) . hours Total Volume Purged: Yl·1L. (t, 3.2 i}'4 gal.! L) 

Time II Water Level 
minutes feet below roc 

Volume 

mL 

Flow Rate II Temp 

mUmin °C 

~~~l~~it~~ff.~~im~H;~ 

pH Condo 

mS!cm 

DO 

mg/L 

Well #: . t?vJ =1:6 
Date: q liZ lq~ 
Tide Cycle: [;<] High [ ] Low [ ] N/A 

Weather: RcL~ \ \,U(nPv= 

Turb. I Sal. I Eh II Comments 

NTU I % 

1+161+ nDE 

jj{O II . I II I_J I ~---I------Ir~~~j~f' 

IrIS 
IfpOO 

CD 
~ 

C~lJ1; ) 
Page ~ ofi>~ 
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eiJP· Low Flow Purge Data Sheet 

Project Site Name: PNS k; tteq ( ME Well #: ~w - \L.~ , 
Project Number: 'SIS Date: (j-(l]-CJt0 .. 

Start Time: hours Total Depth: Tide Cycle: [ ] High [Xl Low [ ] N/A 

End Time: hours Total Volume Purged: ( gal.! L) Weather: 

, 

Time Water Level Volume Flow Rate Temp '. pH Condo DO Turb. Sal. Eh Comments 

I minutes feet below TOC . mL mUmin °C mS/cm mg/L NTU % 

- ~~~WHi~~~;:l "~~l·I1;-t'i·<~fiS :'i~"~:~Jjh~ 'j'j!~;'~i ';'~';('A"'iJr;;ii T~ ~l~·.i:s .. ·.!:rr:!·'·l. i } ~~~;j:J~~f~t~': f'{ ::t~~1.!~ill;~~; i;~~.~~. i~t.~):.·.~~;~, ~~N~1i?;i~;:.:: .:::~. - b.~it-~~;gi~;Yi ~ ):. '~!r'A~'lf,J",¥,i r-\iHtl.1Fr';l;'l:; 'f":I)f:·'f""·'~. Static Water Level " '("~)o?\~:Il: it~.'.:- '.,. "f: : .. ". . •. t~. ~'<'>~~'''-:''~~1' .. I!.~. ~ ,~',. ~:;:'j\ I H 1!1i:'i .• :.' .. ~ :~~\~, 

OqSD (LtfCo~ ~O IlfD I(,,·D~ 1,(, ';).S".f'r D.~ 81 I f (s-.t" -lifo, , 
.d~ ~::r- J'i.~,-\. 5V\:) to() IS-ttY ( tt<; ;2 5"".'7 0 o.Co'1 \11·L ($"", t-') --I '3<1. " 
\ Oot) 1Lt,S'l... ~ct c.) \ 3..K lle. 07 /.17 ~'/;- O·~~ a~.3 /5,7t:r -t3~.1 
100S- '''-\:L~' 5a-D t oc;> /to.07 7.11 .:2 5", tCo o·'tS"" tO~.'4 \S.(7 -157.7 

10 (0 \L..\:. l~. ~I.P (v-0 /1p."2.cr {.(~ ~S-I ~ t t·'2..\ "'357.r .1 S:.~ - {2.4. '-t ~OIJJ Itk@ 10 10 

< Il.'+ 7.~7· Iq,~ ~·33 "<Cb3 1/17 - ~l6A '> 
/'O,S- (Y./s' 4Dto OJ%, 1\0.12 7.J \ ;2. ~I M o ,S-~ Il~.4 \ 5"\ ~ ~IV1.3 

\010 14.(,1 L/-~D "1'2- \5· ~ 7.~ \ 9-S.W 0.'+1 PI <t. ~ I s-; ~1. -l"2..c1.o 

IO~k l'-if'~ (PCJO len> \'3" ,7;;- 7.d,;}.. ~S-' ot '-l- O.)e, C)\.L.\ \ 5'. ~5" -I$~ .G, ('~ \~V-

! OSo lL\, ~ Lf-(.,o l~. C I I' "2-"L- - ~S-.17 D.Ys ~ [,7 lS,~ _13~-· (, 

< l'l . ~ 1.1~ lq ,7 0< ,08' ,1.{(" I I. 1 - t~1L\<! A'> 
$~ @ l030 

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

t-Jb-k· l~.< ~ ___ ~, ~') ~ v,;:; '" be-co. u &e 

I...... Svv.. \c e.Jw ~ ~cvl~ Y 
{VI.. s~ \.vt. '" +- I Hz..,o I ~ "'~ la-
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~~J) Low Flow Purge Data Sheet 

Project.Site Name: PNS k; !Heq ME Well #: t\w,... '"2-.. , I 
Project Number: ('5(5 Date: Gt -IS -Ci ~ 

Start Time: l2. II hours Total Depth: 
(!e I .. :l.t. 

Tide Cycle: [ ] High [ ] Low V<1 N/A 

End Time: I$"r~ hours Total Volume Purged: ( gal. I L) Weather: . ..s "v..."''::j-

Time Water Level Volume Flow Rate Temp· pH Condo DO. Turb. Sal. Eh 

minutes feet below TOC mL mUmin °C mS/cm mg/L NTU %0 

~;·~~~~!~!:!~~~.;~i:~: t~iitt1p~ir,;qff~;1 :''''':'~.~ ;·.·.·v··: 'WU'·'l\' :tW',i ~ 1t;t~fi·~~t!:~~~~~~;· ~\~:~t::[~~:~:~t:,::~{ ~~:~4~~>!~UH~?~{ ;;;jt~~. ~~~'~i~~~~' ·i~~1fl1~~:~~::.:·: :: .-\ 2. \ 0 7,4-3 :1i\!·'~Jl~JJ.!:~ 3-if .fj~~ ~~!J~~tf~~:~;'~ ' , .. ,l· .. !~!.I.' .• !~!. : ';. ~.: I :r. .... . !?!::i\~ ,,·:~,.I 

l"2.~D 1. 5 I 2.0, ~o (p .o( l ~/Tl 7 v'S"" 4D.2.- 7.Cr , l~l-, 7 

\2."3S" 7t..-z ~~() . I to 19.57 S,W 1s,/f S ,03 /l,3 9,2. \ ~2..<1 , I 

<- ~~,o Co,1~ 10.<;0 J.~ 0 4-0 ~ 110 -
\ ').4v l.l~ G,~o ,'2....~ ",~a, S,cn 1t;,J7 ~,S-~ '1.0 g .ctq l \~. I 

\ 1-Y'S'"' \,. & 'f ., 'Z-u 14~ 11. \'-\ ), ~ t.\- I S ,.2~ ~.).~ S-. ~ . ~.~S- I O~· '+ 
\ <. $"0 lt~ ~~ /50 r-7,~() 5.~~- \ ).2'9 t. q "3 '"31'1 <0- ,e, ~ lal: -, 

\"Z. S-~ -7 '<;,..., ~ol> 1'-' v \(,S~ ~. ,+ 1"3·:l..:l I,~ 1,0 7..(.." ~7, 0 

l3JV /7.51 Co t t) I ';2. 2.. I..,·~l 5.'i') /0.72- J l'f~ oc/( (p r 1/ ~~O 

nos- / {·5"7 C, (50 1f,30 5Le,_9 '7 10 ~ L,~~ 5, S- S, 10 Bc;.O 
<- I&,q (PI t.-I ~.~ 1.7t-{ :5 4/.,6J) -

l3 ll> /./0 .. 7l1o 15~ I I, t./7 ~ ,0 () . S ,~() 117'-1 5,~ 'I, va . Y1&.9 
nt5 7, t, ""!J lotQ f~ (It 3la (0<00 -,~ ~l .. Q,01 ~') 4,1f.o ·~tJ. I 

nd.-O 7·~16 ~)o l~(p 1/·t()' ')(Dt~ 7.'-11 ! .79 1.1 1,/~ gG,f, 

132..r. 1·{p~ :r~O I ~(o \ 1·L.J \ S9Q (0, cg~ \ ·it 1 -:r·O .$-14 g(p. I 
/3 ~() '---_~rT _____ & ')O_~) z.~ __ cJlY ttL-Ct· DJ) __ in ·-'-13 _1·4 t __ q.~ __ 3·t;J.,. D~·3 

'Is t S/t-l c,s-o 3 ~ ~ 5 C, SD~ 
Y s , ~ {o r a \1] ~ ,:s-~ 

a 't "/-== 

Comments 

Static Water Level 

l""-ih'c •. ..\. 

. l.fa te. I ~ i-\ '> 
v P 
-It -v 

C\·~.6q- 'I) ~ 'e. l~. 

c.l~ 

cle.o..\1 

\-fulff ~q> 

OUt/' 

. 0/Q C\"r 

Q !eC),. ....... 

(" I ~~ (" 
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(((. Low Flow Purge Data Sheet 

Project Site Name: PN~ ki Jrte.q ME: Well #: ttW~2 
. I . I 

Project Number: ,"SiS Date: '\ -:- \ ~ • 2..~ 
, C ~ ll6Z-b 

Start Time: \?. ~ ~ . '. hours Total Depth: Tide Cycle: [ ] High [ ] Low [Xl N/A 

End Time: IS""' ¥ hours Total Volume Purged: ( gal. I L) Weather: S\)VW,~_ 1'-\ 0 ~ 

: Time Water Level Volume Flow Rate Temp: pH Condo DO Turb. Sal. Eh Comments 

minutes feet below TOe mL mUmin °C mS/cm mg/L NTU %c) 

}rl:f?~U{~ #;i;:~' i":Ni>!iit.!iim'f'.I~ Q~~~ A~1~~it·;i ~t. f~1 . ,. ,t, l. ,.,It. r~'." ." ~. ~. 
:tr;'~.~"~~~:~~:~i· 
·~'·r.l?~.I.J·:i"'~.,: 

;;i~"~\I:{r\!~:;i 
lJt~ ~~-:~~lii;!~~? 

~~}~ ~;;.;:·,t r.t·rtf;;I.!.; 
II :'~~!)9:;i":;"~\~;1 " ,"!'. ,!' "": I 

~~~~r)~·~f.~H!:~i~ ~¥.HfHfi.lif'~l; !}~{~J:tii~~i~~~t ··(\('1::;;-:c. 
I • .... t '1~.,. 
··• . .i· .. f' ... ·· Static Water Level 

\'33~ . L \%A ~.2L\ ).1.\ 'Z... \·3l..-\ 2.0 ~. <0 D~ - HOR,{?,A\ 

\~;s 1-'(p~ . "Dec 1£00 l-:t· S"'4 . SA'=t S".ql. 6·ZG. )(). ( 3·\Q . 8"1,~ cl(4r 

),?yO '1 ,l.<11 . ::rs-O LS-O \f· ~'2.. ~. 01. 5'. :seq O·'¥1 IO,q 2·~ \ "'11;. ""2,- <:....\ea. ... 

\sLi( =t.~(;, Co 00 12-0 11'·~r ~ \ Ds 5 ,~-z. 0·3t \'s·o:r 2.1"-' -=t5""'~ c I eet V" 

\3~D 1-. t;'~; (000 I--z..D \=t. (p 1..\ ~.O~ L\,:r~ b,ZO 13·~ . z.~'} :t.~, ~ C \~e\ y" 

13~'S' ::r. &q (p 30 \2(" \ ':f, % to,O\.{ ~\~1 6.13 -(). \ 2·l\~ =1-2· "'2-
c\ea.r-e,( -tvr!;,_ 
(;{~n<or 

I L.1 00 "";f.(j'Z..- (o~O \?b \ 1-.1"0 (b \ oLf L-\. ~ ~ O\q~ -().Y 2..53 1-1. S 
~L\oo - L.. \q,2- (0.2.<0 3.~~ I· \ <; ~\O Z.DD - HORleR > 
lYOr =r.~~ ~'2D \,(1..-\ \l-.(A (n,Dr L\. \0 O·~ -6,4, 2. \cq :j-D,O 

~y\O ~ 
CLEAN~I) t CHtcKEi:) 
ft.A 1tJ~BM tTV-l::(flf'N en\.. 

14t7 ...... (oMfZ.<':TC!) p.,EF'1.1.. 
OF (<:IL 

<.f7() .... 

141..0 1·&'[ ~OO I?~ \1-·~D &,D~ 3·1-0 . t ."2.S' 0,'2,. l·'\~ &2, q ~ \tt\V' 

141.) 1'S-O Ll~o 4~ r1·CC~ (, 10 ~ . '!>.&J.. 0·'1'1 0,1 {., q \ (0),0 cJe~Y' 

14)0 . t·R C)(i) IDO 1"1·'60 (oIO~ 3·St O,~~ o~1 I·~·~ lot,q '\' ?S:(<e:~ : t e6..(' - 'Co. I> yo. t> 

lL1?~ ~,~g ~().O 20re /1-·1IT ~·D1 ~,( l D '·T~ t;·O I·~r (0(.'\ ~M'~ Go.~\1~~ 10 
,1>""-' A ~ , ........ , 

\j-:- \IfNi ~~1mHf 
f-;. M~A)Q~ Sf"\~ 

«A.s44 'Lr~ 'r,." 
'-. 
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Low Flow Purge Data Sheet 

Project Site 'Name: PN':\ k; t\eq ME WeIL#: I1IJ-2 \ 

I I 
Project Number: ("S(S Date: S-I'1·q~ 

~ I('~ 
Start Time: \-z. \ \ . hours Total Depth: Tide Cycle: [I] High [ ]. Low [x] N/A I 

End Time: hours TohH~olume Purged: ( gal.! L) Weather: ~uY\"~ ot{°P 

Time Water Level Volume Flow Rate Temp., pH Condo DO Turb. Sal. Eh C,omments I 

minutes feet below TOC mL mUmin °C mS/cm mg/L NTU %0 I 

}r;~~~~;~i:~:ir:~: ;.;:.I.r'~ 1\i't:!i'<~"HI~ j'!:{!J' ~(I~~lN'~ r.-
! ," , • ~.~ •• l .f, ";" .... r: ,. 

;l;t'~:liii;{~:~§ 
i!'~'~I;l.'i,!,w:rr"" ri!~~aij;fr:~!i 

..... 1" •• :·~:'.,lr·!,,,,~t; ;WfiMjli:n~~~;l r;~~f~t~~t:~~t~f :~ .. ( ::~/:r~ iJ!:~i~r;n:' ~Wt~~ ~~~;~t~·t. i: ~111i? ;\: . .~ ";:-'1.(I\~H":r!1·~ Static Water Level .t.. ':~', r,,' .i'. ',0, 

I L.{ YO - - - (" 26.0 ~.33 3,1.\ ~.o'Z S- l,~ --- ftol</BA ;> 

11440 ::r.(,g &;30 I?~ l"t· 1"'1- ~,()z> 3·'1 :r () . =t--~ D,O \.<g .) t,\.:>, c~a."'" 

lL\Y~ 1-, ~-=t. &30 \ '- c'o l':f·% ~ 'Dq 6'YO 6'T~ O,D \. ':fq Ct6'1- c\ea.V" 

\L\SO 1-.~~: (pro \10 1"1-.D1 (0 \ 1 \ 3,?J 3 6'u'\ \1,Y-- \' ":fy Sg.8 ~noc~{ son<1=. .x cut-IA',.", l..o.li . 

\y~s 7.(P&; 1~ t- tf70 l1.~ ( (0/01 ~ ,( l :5 .;)~ 0,70 -o·l I,ll S-/. J' "; 

/SVO 7.S<; ~ 1,V '/ 2. LJ If, /1 S ... ~,fI ' 3~?o O.g1 - O. ( I ,& ~ ts7.J C(~v' 

I S'D S- 7·v~ ~'-1U ( 2. 3' { 1.00 ~ , I 2- '6 . (b (, '2 L( ..... 0 ·1 ( • C! ~ 5"7. (;) 
f--

< 17. ~D ~.'-fa ~L13 ;:;, l1... '2. 1,3 f-
c· ,) Hu~"'rA > 

/S-I.) I. "S7 {p tf 0 12~ Iv·ct!" (, I I ( '3, \ J O.Ct~ -0·1 I,V Y 01",2- Cil!'4.v 

1St ~ 7.~t.f· 00'0 ('UJ {(Plq,), (p, ( 2- S.d ~ . U t ,(, -(). I I,(P"'L ,::;-r, I I (' (.(0. V' 

< 17.~ ~ t "2."$ <.lD 1·0 I .3 J,1u - 1-IvV'(\, .... ) 

/),12> \'hJl/J 

- L......- - - -----

~ 
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Low Flow Purge Data Sheet 

Project Site Name: PNS ki ~eq I ME Well#: H \I.J-~ , 
Project Number: ,SiS Date: 0, - {r,- 'f '" 

@ .(41"0 
Start Time: \30l hours Total Depth: I '-/. 90 I Tide Cycle: [)<1 High [ ] Low [ ] N/A 

End Time: hours Total Volume Purged: (gaI./L) Weather: (JVV(..A..r- -I- 0~of; 

Time Water Level Volume Flow Rate Temp pH Condo DO . , Turb. Sal. Eh Comments 

minutes feet below TOC mL mUmin °C ' mS/cm ~ NTU %0 

l3 cy-o ~'1, =r~- t. ~2. - ----- Static Water Level ;' '.. . '"., .' ... 

IJ \1) \1.~ ~, to 15"4'(' ~Z..oO(oILl /o.os" i!f,S; \~~h'-J I 
/'3'3 D '7.5B II,.· 3] (.,.2.1 9 .0S- 13.2- I.~ 4.t{1 "Z.. \.8' -
l,) If{ @ -wo of-ov",""", 4~ 1$.4", 4-. ( ""7 It.~ 3't-.$"" - "'S"7 ~t ~.( 5~.3 

Page _,_ of _1_ 



ATTACHMENT E 

U.S. ENVIRONMENTAL PROTECTION AGENCY REGION I 

Low Stress (Low Flow) Purging and Sampling Procedure for the 
Collection of Groundwater Samples from Monitoring Wells 

Revision Number 2 
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SOP #: G~ 0001 
Region I Low stress 

(Low Flow) SOP 
Revision Number: 2 

J' Date: July 30, 1996' 
Page 1 of 13 

U.S. iNVI~ONMENT~ PROTECTION AGENCY 
REGION I 

LOW STRESS (low flow) PORGING AND SAMPLING PROC!DURE 
FOa THE COLLECTION or GROUND ~TER SAMPLES 

FROM MONITORING WELLS 

SCOPE • APPLICATION 

',This standard operating procedure (SOP) provides a general framework 
, for collecting ground water sCi,ntples that are indicative of mobile 

organic and inorganic loads at ambient flow conditions (both the 
. dissolved fraction and the fraction associated with mobile 
particulates). The SOP emphasizes thenee,d to minimize stress by low 
water-level, drawdowns, and low pumping rates (usually less than 1, 
liter/min) in order to collect samples with minimal alterations to 
water chemistry. This SOP is aimed primarily at sampl~ng monitoring 
wells that can accepc a submersible pump and have a screen, or open 
interval length of 10' feet or lessC.this is the most common' 
situation). However/-this procedure is flexible and can be used in a 

-. ,variety of well construction and ground. water yield situations. ' 

· ,' ... ', . 

'Sample~ thus obtained are ,suitable for analyses of grouna water. 
contaminants (volatile and semi-volatile organic anal~es, .' 
pesticides" PCBs;. metals and ot:her inorganics) I or other naturally 
occurri~g analytes. . . 

This procedure does not address the collection of samples from wells 
containing light or dense non-aqueous phase liquids (LNAPLs and 
ONAPLs). Fot this the reader may wish to check: Cohen, R.M. andJ.W. 

" Mercer, 1993, DNAPL Site Evaluation;. C.K'. Smoley (eRe Press), Boca 
~aton, Florida and U.S. Environmental Protect:.ion Agency, 1992,. ReRA 

.. ,Ground-Water Monitoring: Draft Technical Guidance; Washington" DC 
" (S:PA/S30~R-93·001). ' " .", 

. ' : .. , . ' The screen, "~r open interval of the 'monitoring well should be 
~,optimally located (both laterally and vertically) ,to intercept 
, 'existing contaminant plume (s) or along' flo~aths of potential 

contaminant releases. It is presumed that t:he analytes of interest 
, ·move (or potentially move) primarily through the.mor~ permeable zones 

.- within' th~ screen,' or open interval .... ::'. ' ... ' . .. .. ~ . .' '-' , , .' # ••• 
" ••• ~ ••••• ". I' • • • :'': '. • : • .. ... 

o t.ra. Qmark names oes not mp y en orsement., y .S.EPA 
_ but is intended, only,·to· assist in 'identification of a speC;:.ific .... ~, 
. type- of device. ' '. '.' , , " ... ' "'!--",",:",:~---~---------------------------------I 

-.' :-: .. ~.:" ': .... :. : 
.. 
:.'.-



.... . 

OCT 01 '96 04:37PM BROWN & ROOT ENVIRONMENTAL .P.3 
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(Low Flow) SOP 
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Proper well construction and development cannot be overemphasized, 
since the use of installation techniques that are appropriate to the 
hydrogeologic setting often prevents "problem well" situations from 
occl.lrring.· It is also recommended that as part of 'development or 
redevelopment the well should be tested t:o determine the appropriate 
pumping rate to obtain stabilization of field indicator parameters 
with minimal drawdown in shortest amount of'time. With this 
information field crews can then conduct purging and sampling in a ' 
more expeditious manner. 

The mid-point of the saturated screen length (which should not exceed 
10 feet) is used by convention. as the location of the pump intake. 
However, significant chemical or,permeability contrast(s) within th~ 
screen may require· additional field work to determine the optimum 
vertical, locaeion (s) for the intake I and appropriate pumping rat~e (s) 

. for purging and sampling more localized target zone (s>. Primary flow 
zones (high (er) p'ermealabilityand/or high (er) chemical ' _ 
concen~raeions) should be identified in wells with screen lengths' 
longer than 10 feet, or in wells with open boreholes in bedrock. 
',Targe~ing,these zones ,for 'water sampling will help insure that the 
low stres's procedure will not underestimate contaminant . ': 
concentrations. The Sampling apd'Analysis Plan must: provide clea;z:­
instructions on how the pump intake depth(s) will be selected, -and 
reason{s) for the depth(s) selected. 

Stabilization of indicator field parameters is used to indicate that 
conditions a.re suitable for sampling co begin. Achievement. of 
.turbid.ity levels of less than 5 NTU and st:able drawdowns of less than 
0.3 feet, while desirable, are not mandatory. Sample collec;;:tion may 

'still take place provided the remaining criteria in this procedure 
are met. If after 4 hours of purging indicator fi~ld parameters have . 

. not stabilized., one of 3 opeiona~ courses of act:ion may be taken: a) 
continue purging Until stahilization is achieved, b)· discontinue 
purging, do not collect any' samples, and record in log book that' , . 
stabilization could not be achieved (documentation must describe 
attempts to achieve stabilizat.ion) c) discontinue purging, collect' 
samples and provide full explanatiOn of at:tempts to achieve 
stabilization (note: there is a risk that: the analytical data 
obtained, especially metals and strongly hydrophobic ,organic 

•.. analytes I ,may not. ~eet the ,sa.mpling 'objectiv~s), " -, .. ,' ,,: ': '. ',. .41 _0' _, • 

. Change. to this'SOP ahould be proposed and discussed when the site 
Sampling and AnalY8is Plan is· aubmitted. tor approval., '''subs,equent ::. :,' . 
requ_ste for modifications of an approved plan ~ust include' adequate 
technical justificat:ionfor proposed changes. All changes arid 
modifications must be approved before implementation in field. 

: ""': 
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Adjustable rate, submersible pumps are preferred (for example, 
centrifuga.l or bladder pump constructed of stainless steel or 
Teflon) . 

Adjustable rate, peristaltic pumps (suction) may be used with 
caution. Note that EPA guidance states'; If Suction pumps are not 
recommended because they may cause degassing, pH modification, and 
10,se of volatile compo.unds"· (?PA/S4 0/ p- 87/00 1 ~ 1~ 8 7, page 8.5 -11) . 

The'use of inertial pumps is discouraged. These devices frequently 
cause greater disturbance during purging and sampling and are less 
easily controlled than c'he pumps listed above. This can lead t:o 
s~mpling results that: are adversely affected by purging and sampling 
Qperations, and a higher degree of data va.riability. 

B. TulJing 

. ' .. : .. " Teflon or Teflon lined polyec.hylene tubing are .preferred \tIhen 
.' .. sampling is to include VOCs, Syocs, pesticides ~ PCBs and inorganics. 

......... 

. .. 
PVC, polypropylene or polyethylene ~ubing may be used \tlhen collecting 
samples for inorganics analyses. However, these materials should be 
used with caution ",hen' sampling for organics. If these materials are 
used, the equipment blank (which includes the tubing) data' must show 
that th~se materials do not add contaminants to the sample. 

Stainless steel tubing may be used when sampling for VOCs,' SVOCs, 
pesticides, and PCBs. However, it should be used with caution when 
sampling for.: q\e~als '. .. 

• 
'-The use of 1'/4'. inch or 3/8 inch (inner diameter) tubing is preferred. 
'This will help .. ensure the tubing remains liquid filled when operacing 
at very low pu~ping rates. 

Pharmaceutical grade Cl?harmed) tubing should be used for th'~ sect:ion 
_. around "the rot:.or head of a peristaltic pump"to minimize gaseous 

diffusion ... ~~. '-~",' ' . I. . , 

.... ::. "'":':"!.~ ... !.'-C'.: '-~:~. Water level.,II\a.asuring device (s) ,... capable' of. m'easuring' to .0; 01 . ':..:­
;oot ... accuracy (elecc.ronic ·"c.ape~' I pressure transducer). Recording 
'pressure transducers, mounted above the pump, ~re especially helpful 
in tracking water levels during pumping operations, but their use 
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must include check measurements ttlith a water level "tape" at the 
start and end of each record. 

D. Flow measurement supplies (e.g., graauated cyl'inder and stop 
watch) . 

E. Interface p~obe, if needed. 

F.Power source (generator', nitrogen tank, etc.). If a gasoline 
generator is used,.it must be located downwind and at least 30 feet 
from the well so that the exhaust fumes do not contaminate 'the 
samples. 

G. Indicator 'field parameter monitoring inst'rurnents - pH, Eh, 
dissolved oxygen (DO), turbidity, specific conductance,and 
temperature. Use of a flo""'-through-cell .is required when measuring . 
all listed parameters, excepttur!?idity'. Standards to perform. field 
calibration of instruments. Analytical methods are listed in.40 CFR 

· l36, ·40 CFR 14~, andSW-S4fS. For Eh measurements, follow 
" manu.facturer' a instruc~i,ons.' 

H •. Decontamination supplies (for example,' non-phosphate' detergent, 
.distilled/deionized ~ater, isopropyl·alcohol,·etc.). . 

I. Logbook(s), and other forms (for example, well purging forms) . 

J. Sample Bottles. 

K. Sample preservation supplies (as required by the analytical 
methods) . 

, . " L. Sample eag9 o~ labels. 

M. Well construc1:ion data, location map,' field data from last 
· sampling ·event:_· , 

.--': . 
'" . 

N. Well ~eys. 

O. Site specific Sample and. Analysis P~an/Quality A,ssllrance Project 
· Plan. . .... \. .. . , 

· P. PID or FID instrum'ent (if appropriate) to tiet'Eict VOCs' for health 
~'.' '~" .. ·~ .. nd safe;.y purposelJ, and prov~de',qua11tative field .evaluations. ".: -:' .'''_~'-:-',~ 

" . 
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Cheek well for security damage or evidence of tampering, record 
pertinent observation$. 

Layout sheet of clean polyethylene for monitoring and sampling 
equipment., . 

R.emove ~ell cap and immediately measure VOCa at, the rim of the well 
,wieh a PIO or FID instrument and record the reading in the field 
log~ook. . 

" If' the well easing does noe have a reference point (usually a'V-cut 
or indelible mark in the well casing), make one. Describe its 
location and reco~d the date of the mark in che logbook. 

A synoptic water level measurement round should be performed (in the 
.shc:>rtest. possib.le time) before any purging and sampling activities 
,begin; It is recommended thac wa.ter level depth (to 0.01 ft.) and 

:. ' total 'well depth (co 0.1 ft.) be measured the day before, in order to 
allow ,for re-settlement of-any'particulates in the water column. If 

'measurement ,of total well depth is not made the day before, it should 
.not be measureq..until afcer s~mpling of the well i$ complete. All 
measurements must be taken from che established referenced point. 
Care should be' taken co minimize wa.ter column disturbance. 

Check newly constructed wells for the presence of LNAPLs ,or ONAPLs 
before the initia'l sampling round. If none are encGuntered, 
subsequent check measuremenCs with an interface· probe are usually not 

'needed unless ana.lytical data or field head space information signal 
a worsening situation. Note: procedures for collection of LNAPL and 

. DNAPL samples are'not addressed in this SOP. 
o I \ • 

,.t' .' 

I.V. PURGING AND SAMPLING PROCEDURE 

1 . Install Pump·' .. :. .-. 

, '"Lower pu~p, satet'y cable, tubing' and eiectrical lines slowiy '(to 
'. ' .. '-' .. minimj.le d1st.\lrbanca): intotha well to the midpoint of' the- zone to be"':-, •. ~~ . 

• amplad. The sampling .nd Analysis Plan should specify the sampling 
depth, or pr,ovide criteria for selection of intake depth for each , " 

well (see Section I). If possible keep the pump intake at' least two 
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feet above the bottom of the well, to minimize mobilization of 
particulates present in the bottom of the well. Collection of turbid 
free water samples may be especially difficult if there is two feet 
or less of standing water in the well. 

2 .. Measure Water Level 

Before starting pump, measure water level. If recording pressure· 
transducer is used-initialize starting condition. 

3. Purge Well 

la', Initial Low stress Sampling Event 

Start the pump' at its lowest speed setting and slowly increase the 
speed until discharge occurs. Check water level. Adjust pump speed 
,until there is little or no water level drawdown (less, than 0.3 , 
feet). If the 1ninimal drawdown that· can be achieved exceeds 0.3 feet 
but. remains stable, continue purging until indicator field parameters 
stabilize. 

Monitor and record water.level and pumping rate every three to ~ive 
minutes (or as appropriate) during purging. Record'any pumping rate 
adjustments (both time and flow rate). Pumping rates shou.ld, as 
needed, .be reduced to the ~inimum capabilieies of the pump (for 
example, 0.1 ~. 0.4 l/min) to ensure stabilization of indicator 
parameters. Adjus'tments are best made in the first fifteen minutes 
of pumping in: order to help minimize purging time. During pump 
'start-up, drawdown may exceed the 0.3 feet target and then "recover" 
as pump flow adjustments are made. .~u~ge volume calculations should 
utilize stabilized drawdown value, not the initial drawdown. 00 not 
allow the. water level to fall .to the int.ake level (if the static 
water level ~s abOve the well screen, avoid lowering the lliater level 

-·into 'the screen),' "The final purge volume must 'be greater than the 
stabilized drawdown volume plus.the extraceion tubing volume. 
'. . 

Wells with low recharge rates may require the use of spe:cial pumps 
capable of attaining very low pumping rates, (bl~dder, perista~tic), 
'and/or the use of dedicated equipment . . ·If: th~;-ec:!larg~ .. :r:~t;e of the 
well. is lower than extraction rate· capabilities of' currently 

.. -~ 

. manufactured pump's and th •. well'i~· a.santially dewatered duri'ng' ,-., 
. '. pU~511rti, t.han the l1iel,l' Ihould. b. 'sampled as soon as t;.he water level 

.• \:; .... ~.";' .;:~. 'has recovered suffidiently to c:ollect::,the appropriate volume' ne'eded' 
, ,for all· anti'cipated samples (ideally the intake should no't be m9ved 

during this recovery period). . Sa~lee may then be collected even 
though the indicator field par~meters have not stabilized. 

.' .~~~ 
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After synoptic water level measurement round, check intake depth and 
drawdown .information from previous sampling event(s) for each well. 
Duplicate, to the extent practicable,· the intake depth andext::actioll 
rate (use final pump dial setting informacion) from previous 
event(s). Perform purging operations as above. 

4. Mo~itor Indicator Field Parameters 

During well purging, monitor indicator field parameters (turbidity, 
.temperature, spec:ific conc;luctance, . pH, Eh, DO) e~ery three .to five 
minutes (or less. frequently, if appropriate). Note: during ·the early 

·pha·se of purging emphasis should be put on minimizing and stabilizing 
pumping. stress, and recording those adjustments .. Purging is . 
considered compl~t:e and sampling may begin when all ·the above 
indicator field parameters have stabilized~ Stabilization is ' 
considered to be achieved when three consecutive readings, taken at 

:·three (3) to five (Srminute intervals, are within the following· 
. limits: 

.turbidity (10% for v~lues 'greater than 1 NTU), 
DO (10%), 

. 

. specificconduc~ance (3%), 
temperature (3%), 
pH ( :t 0, 1 uni t} I . 

ORP/Eh (± 10 millivolts) . 

All measurements, except turbidity, must be obtained using a flow-
. through .. cell. Transparent flow-through-cells are preferred, because 
th~y allow field personnel to watch for particulate build-up within 

.·the cell. This build-up m~y affect indicator field parameter values 
·measured within the cell and may also cause an underestimation· of 
.turbidity va~ues measured after ~he cell.·· If the cell" needs to be 

. cleaned during purging operations,. continue pumping 'and disconnect. 
cell for cleaning, then reconnect after cleaning and continue 
monitoring activities. 

. . . . . 
The flow-through-cell mustbedesigned·ina·way.~hatprevents air 
bubble entrapment in the cell. WhQn the ,pUmp is .~urnedl?ff. qr \ .. ' : 

··cyclin9- on/off (when using a bl.dc4er pump) , ... wate~ in .che .. cell .must . 
..... n~c. d~A~n· out. MQrt.itoring ·probes· mus~ be submeJ;ged in wa.ter at .~all' 

.' 

. 'e." 

. : .:. 

. :".:" .~:: 

, 
.. ' - ,': .. :-times', ··:···If two' flow-through-·cells are used in series, the one .::.--:~ .... , ... - ... -

'containing the dissolved oxygen probe should come first· ·(this 
paramet~r is most susceptible to error if air leaks int6·the system) : 
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Water samples for lab~ratory analyses must be collected before ~ater 
haa passed through the flow.-through-cell ,(use a by-pass assembly or 
disconnect cell to obtain sample) . 

voe samples should be collected first and directly into pre-preserved 
sample containers. Fill,all sample containers by allowing the pump 
discha~ge to ,flow gently down the inside of the container with 
.minimal t:urbulence. 

During purging and sampling, the tubing should remain filled with 
wa'ter so as to minimize possible changes in water chemistry ,up.on 
contact with the atmosphere. It is recommended that. 1/4 inch or 3/8 
inch (inside diameter) ~ubing be used to help inSUre that the sample 
tubing remains water filled. If the pump tubing is not. completely 
filled t.o the sampling point, use one of the following procedures to 
collect. samples: '(1·) add clamp, connector (Teflon or stainless 

,steel) or, valve to constrict sampling, end' of tubing ; (2) insert small 
diameter Teflon tubing into water filled portion of' pump tubing 

-a£lowing the end to protrude beyond the end of the pump tubing, 
:'" collect sample from small diameter tubing; (3) ,collect· non-VOe 

samples first, then increa$e ,flow rate sligh~ly until the ~ater 
'completely fills the tubing,collect sample and record new drawdown, 
flow rate and new indicator field parameter values. 

Add preservative, as required by analytical methods, to samples 
~mmediat:ely after they are collected if the sample containers are not 
pre-preserved. Check analytical methods (e.g. EPA SW-a46, water 
supply, etc.) for additional information on preservation. Check pH 
for all samples req1.liring,pH adjustment t.o assure proper pH value . 

. For vee samples, t;his will require'that a test: sample be collected. 
during purging to determine, the amount:, of preservative that needs to 
,be added to the sample containers 'prior to sampling. . . ..... " .' ~ 

If ,determination of filtered metal concentrations is a sampling 
objective, c'ollect filtered water samples using the same low flo\l{ 
procedures .. The use of an in-line, filter is required, and the filter 

.. 'size (0.45 urn is·'commonly. used)"shoul~ bebasedonth,f'sampling 
,·objective. Pre-rinse the ~ilter ~ith approximately 2S -. so ml.of 

ground water prior co .ample c:olle~tion .. Pres.rve filtared water 
. . , " .. •• cnple 'ift\.tt\4~QJ. .. t.ly~, Note: filtered ,water' samples are not: 'an-, . 

. ;', .... --- ·:".cceptable. sUbstitute for unfiltered samples ~hen the monic:oring 
.. " 'objectIve is to obtain chemical concentrations of total mobile 

concaminants in ground water for human health risk calculations. 

." '., 

... -
'. e' 
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Label each sample as collected. Samples requiring cooling (volatile 
organics, cyanide, etc.) will be placed into a cooler with ice or 
refrigerant for delivery to the labora.tory. ,Metal samples after 
acidification to a'pH less than 2 do not need to be cooled. 

. , 

6. Post Sampling Activities 

It: reco~ding pressure transducer is used, remeasure water level with 
tape.' 

After cdllect~on of the samples, the pump tubing may either be 
dedicated to the \rIell for resampling (by hanging the ·tubing inside 
.the well); de,contaminated, or ,properly discarded. 

Before securing the well, measure and record the well depth (to 0'; 1 
ft.), if not measured the day before purging began. NoCe: 
measurement of total well depth is optional after the initial. low " 
stress sampling event. 'However, it is recommended if the well has a 
"~ilting'" problem or 'if confirmation of well identity is. needed. 

, . 
- , " Secure the well. 

V.DECONTAMINATION 

Decontaminate sampling equipment prior to use ,in the first well ana 
following sampling of each subsequent well. Pumps will ~ot be 
.removed between purging and sampling operations. The pump and tubing 

. (including support cable and electrical wires which. are' in contact 
with the \rIell~ will be decontaminated by one of the'procedure~ listed 

. below. 
. , . 

Prgcepyre ~ ;. .. 
. . I,.' . . 

The decont~~nating' solutions can be pumped from either buckets or 
s~ort PVC casing sections through the pump or the pump can be 
disassembled and flushed with the decontaminating solutio~s ... · It is 
recommended that decergent and isopropyl alcohol be. used sparingly 
in the deoontamination ·process· and waterf'lushing steps ,be extended .'. 
to ensuret.hat any sediment trapped in the pump is re~ov:.er;i . ',The' . '. '. ,', 
pump .xterior and electrical' Wire., must ba rinsed ~i t.~ t.~~ , _" ". ._ 

. d.C:Qnt.tt\.;i.n.tJ.~9' .Qlut1ons ;':'o.s .well,. ' The prqcadure is 'as ';,follQws: .:' :, _,:':: 
'I~ •• _ ... !.. .:..:.' ......... ~ ••• : •• : .. 7- ',-:, .• __ ...... '. ... .... :_ .... : •. ':"_:-''':'.:.' ,: ..... ' " ....... , ~'-"'~4.t.1"~"-'-_:"'-- .. ,r .••.•• -~:: 

,~~ush .~~e e~~pm~n~/pu,mp .~~t~ .~otable ~~t~r.. .;~ ... ~. "~ ::.~,' .. ,'. 

Flush with non-phosphate detergent solution. If the soluti0n is 
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recycled, the solution must be changed periodically. 

Flush with potable or distilled/deionized water to remove all 0'£ 
the detergent solution. If the water is recycled, the water must 
be changed periodically. 

Flush with iS9propyl alcohol (pesticide grade). If equipment 
blank data from the previous sampling event show that the level of 
contaminants is in~ignificant, then this step'may be skipped. 

Flush withdis~illed/deionized water. The final water rinse must 
not be recycled. 

Procggure 2 

, Steam clean the outside of the submersible pump.. 

Pump hot potable water from the steam cleane~ through the inside of 
the,pump. This can be accomplished by placing the pump inside a 

, three' or four inch diameter p.VCpipe with end. cap: ,Hot water from' 
',the, steam cleaner jet will be directed inside the PVC 'pipe and the 
, 'pump exterior will be, cleaned. The hot. water from the steam 

'cleaner will then be pumped from the PVC, pipe through the pump and 
collect.ed into another container" Note: add.itives or solutions 
should not be added to the steam cleaner. 

- , 

Pump non-phosphate detergent solution through the inside of the 
. pump. If the, solticion is recycle'd , ' the solution must be changed 

-••• t 

periodically. 

Pump P9table ~ater thro,ugh the ins'ide of t.he pump to remove all of 
the. detergent. s9lution. _,If ,the solut1ofl is recycled, the, solut.ion 
must be c~nged: period,ica;Lly,,, " 

,f ' 
Pump disti~led/deionized water through the pump. The final water 
rinse must not be recycled. 

VI. FI:ELD- QU~ITY CON'l'ROI. 

Quality ~ontrol: sampl •• ar'e r~qu1i.d, to y~rify that the sample ' " ',',. ," .' 
.. coll..C2Cion -.n~ hanci~ing proc ••• h •• not comprom;aed ,the' quality of ," ',,; -, ,,: ene ground. water .amp'les. ---All field quality control samples must be '~- ... ' 
prep~red the same as r,egular investigation samples with regard to ,-
sample volume, containers, ,and preservation. The following quality: :: 
control samples shall be collected for each batch of sa~ple8 (a batch 
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may not exceed 20 samples). Trip blanks are required for the voe 
samples at a frequency of one set: per VeCJamplecooler. 

-Field duplicate. 

Matrix spike. 

Matrix spike, duplicate. 

~qu.ipment blank. 

,~rip blank (VOCs). 

Temperature blank (one per sample cooler) . 

Equipment ,blank shall include the pump and the pump's tubing. If 
tubing is c:iedicaced to the well, ,the equipment blank will only 
include the pump in subsequen~ sampling rounds. ' 

" - ,Collect samp'les in ~rder from wells' with lowest contaminant. 
- - ',concentration to highe~c concentration. Collect e~ipment blanks 

,after sampling from,_aolltaminat~ci wells and not after background' 

_ A , 

·wells.' , ' 

Field duplicates are collected to determine precision of sampling 
procedure. For t.his procedure, collect duplicate for each analyte' 
group in consecutive order (voe original, vee duplicate, svoe 
original, SVOC duplicate, ~tc.). 

" 

If split samples are to be collecte~/ collect split for each analyte 
group in consecutive order (VOe original, vee split, etc.), Split 
sample should be as iden~ical as possible to original sample. ' , 

" , 
. i.· • • r4 , 

,All monit.oring "instru~entation shall be operated in accordance with 
EPA analytica~,methods and manufacturer's operating instructions. 
EPA analytica'l' methods are listed in 40 CFR l36 I 40 CFR 141, and SW-
846 with exception of Eh, for which the manufacturer's instructions 
are to be followed.-' Instruments,shall be calibrated at the beginning 
9f each: day. "Ifa;measurement. fal,ls outside the c~lil:>rati6n range", .. ," 
the instrument, should be re-calibrated so~that all measurements fal4,' ,; -, -' 

,_, within the' calibration rania. At the end of each day, check, " :, 
, ~.l.ibr.t1on. ~g ~rj,ty t.hat instrument.. remain.d in calibration. 

~: - ':.- :ramperature mea~urin9', equ;ipment ~ thermometers and thermistors, ne~'d " ", 
" " .l?-ot: be calibrated to the ,above ,freque,~cy. They shoulp. be checked for, -, .. ~:­
,- , 'a9curacy prior to field use according to EPA Methods and the -:' 

manufacturer'S instructions. 
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A fiald log IIhall be kept to document all ground water field 
monitorin9 activities (see attachea example matrix) I and record ~ll 
of the following: 

~ell iden~ification. 

Well d,epth,ana measurement technique., 

Sta.tic water level depth, date, time and measurement technique. 

'Presence and thickness of immiscible liquid (NAPL) layers,and 
detection method. 

pumping rate, drawdown, indicator paramet.ers values, and clock 
time I 'at the appropriate time intervals; calculated or measured: 
total volume pumped. 

,Well s~rnpling sequence and time of, each sample collection. 
-~ ...... 

Types. of sample bottles used. and sample identification numbers .. 

Preservatives used ... ," _.-

Parameters requested for analysis. 

Field observations during sampling event. 
'\ 

Name of sample collector(s). ' . 

Weather conditibns. 
t 

, L.· I 

QA/QC dat~~for fiel~ instruments. 
. . 

Any problems' encountered should be highlighted. 

Description of all sampling. equipment \.lsed,including t.rade names, 
model number ,-diameters,. tnaterial.composit:ic;m, etc·.. - .... ! •.. 

•• ' I •. "0. 

yZII. OATA REPORT 
.' " , '. 

Data. raporc~ are to include. laboratory. analyt.ical results, QA/Qc 
informaCion, and whatever field logbook information is' needed to ... 

. a.llow for a full evaluation of data useability. 

. t." ." 

............ 

.. 
' .. 
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. 

Location (Sit~/Facility Name) Depth to / of screen 
Well Number Date (below MP) top bottom 
Pield Personnel Pump Intake at (ft. below ME» 
Sampling Organization Purging Device; (pump type) 
Identify MP . 

. 
Clock Water Puql Purge CUm. Temp. Spec. pH' ORP/ DO Turb- Comments 
Time Depth DiaP Rate '. Volume Cond. 2 Ehl idity 

below Purged 
.' MP -. , 

. 
24 HR ft ml/min liters Qc I'S/cm. mv mg/L NTU 

. 

. 

. 

. . 

, . 

. 

.::. 
! .. . 

. . 

1. Pump dial setting (for example: hertz, cycles/min, etc). 
2. ~Siemens per cm(same as pmhos/cm)at 25°C. 
3. Oxidation reduct~on potential. (stand in for Bh}. 

~\'.! . .' '.' 
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