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’ scientists
MEMORANDUM
TO: TRC Members

FROM: . Barry Giroux, P.E., Project Manager
Paul Burgess, P.E., Principal

DATE: November 25, 1992

RE: BORON ANALYSES

: As you are aware, the issue of boron concentrations in residential wells will be discussed
at the December 2, 1992 TRC meeting.

A

, Atlantic Environmental Services, Inc. (Atlantic), in conjunction with the Navy Northern
Division, completed an assessment of the boron laboratory results for the residential wells. This
assessment was conducted by Dr. Alan Comell, Chemist of Atlantic. We have attached the
results of this study for your review in advance of the TRC meeting. A representative of NET,
Cambridge Division (Atlantic’s laboratory subcontractor) will also be in attendance at the TRC
meeting to discuss the boron analyses.

P.O. BOX 297 188 NORWICH AVENUE COLCHESTER, CONNECTICUT 08415 - (203) 537-0751 FAX (203) 537-6347




TECHNICAL MEMORANDUM

TO: Technical Review Committee Members
FROM:  Alan Cornell, Ph.D, Principal Scientist
DATE: November 25, 1992

RE: NAVAL SUBMARINE BASE - NEW LONDON, GROTON, CT
GROUND WATER ANALYSES FOR BORON

Concern was raised over the level of boron in the ground water in the vicinity of the New
London Naval Submarine Base by results of analyses made on samples from private residential
wells. These results were from samples taken from December 1990 to July 1991 as sampling
rounds 1 through 3. Results ranged from 0.85 to 2.0 ppm and the overall average was 1.35
ppm. The wells were sampled by Atlantic Environmental Services, Inc. (Atlantic) and analyzed
by NET, Cambridge Division (NET).

To further evaluate the boron content in ground water, residential well water samples
were collected by the Connecticut Department of Environmental Protection and analyzed by the
Connecticut State Health Services Laboratory. An additional set of samples was taken by the
Navy and submitted to Laboratory Resources, Inc. for analysis. These samples were taken in
August and September of 1992, respectively. The results from both laboratories were quite
similar to each other and differed from NET results by at least an order of magnitude, (values
ranged from non-detect to 0.08 ppm). '

These two laboratory results, in agreement with each other, indicated the need to re-
examine the original test series that initially raised concern over contamination of the ground
water with boron. Under the direction of the Northern Division, Naval Facilities Engineering
Command, Atlantic devised a test to:

* check the accuracy of the laboratory boron analysis
¢ analyze a sample of well water under controlled conditions _
® check NET’s boron test results against an independent laboratory

The samples to be analyzed were boron spiked knowns at 5.0 and 0.5 ppm, a sample of
residential well water from a single source submitted in triplicate, and a deionized water blank. -
Each laboratory received alternate samples from the six well water samples that comprised the
two sets of triplicates. All samples, including blanks, were submitted as coded unknowns. The
results of this test with sample identification and codes are presented in Table 1. Each
laboratory reported the boron content to within at least 15 percent of the targeted spiked amount.
Significantly, NET boron values for the well water samples were qualified due to suspected
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interference. The other participating laboratory, Halliburton NUS, reported all three well
samples at <0.05 ppm.

The Halliburton NUS results are in agreement with the boron levels reported by the
Connecticut State Health Services Laboratory and Laboratory Resources, Inc. This test confirms
that NET results of the three sampling rounds in 1990-1991 were indeed incorrectly high, most
likely due to interference. The consistency of NET’s results indicates an analysis bias rather
than a random error. NET has stated that the interference is due to sulfur and is currently
modifying its ICP (inductivity coupled argon plasma spectroscopy) unit to eliminate this
problem.

The data as reported by NET and Halliburton NUS are presented in Appendix A.
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TABLE 1
SUMMARY OF BORON TEST RESULTS

GNV Residential Well *<1.7 ppm -
BZS Residential Well : , === - <0.05 ppm
HSC Residential Well *<1.7 ppm -
HAJ Residential Well - <0.05 ppm
APP Residential Well *<1.7 ppm -

GT] Residential Well - <0.05 ppm
HND Known, 0.5 ppm 0.57 ppm -
BZV Known, 0.5 ppm -—-- 0.46 ppm
cCr Known, 5.0 ppm 4.4 ppm ---
ERH Known, 5.0 ppm - 4.8 ppm
GBF Blank <0.1 ppm -
EUV Blank - <0.05 ppm

* Results to be qualified due to interference.
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APPENDIX A
NET CAMBRIDGE DIVISION

AND
HALLIBURTON NUS DATA
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FROM HNET CAMB PROJ NMGT 11. 2,1992 11:01

NET Cambridge Divigion

. ANALYTICAL REPORT

Report Date: 1170271992

Repart Tas Attancic Env. (NAVY) NET Job No1 92.34398

Project: Resampling foe 8oron Only Date Rec‘d: 10/21/1992

Analyais
Sample {0 NET 10 Result unfts Date Analyst

Aqueous Digestion CPA20C AQ EPA 200 mod
GNN 68429 1072371992 date 1072371992 puh
KsC 48430 1072371992 date 1072371992 puh
APP 68431 10/23/1992 date 1072371992 pwh
HND 68432 1072371992 date 10/23/1992 pwh
ced 48433 10/2371992 date 1072371992 pwh
Ga¢ 68434 10/23/1992 date 1072371992 puir
Boron (8) 200 1CP AQ EPA 200 ICP, 200.]
oNN 68429 wi v mg/L 1072971992 ocw
Hse 68430 Lo P ad mg/L 1072971992 ecuw
APP 48431 sl 7% mg/L 1072971992 ecw
HND 48432 6.57 L 748 1072971992 ecw
ced 68433 4.4 ag/L 1072971992 ecw
cor 68434 «0.1 mg/L 10/29/1992 ecw

o An exact valus {a not available at this time. Sulfur intsrfery with Boron {n this test. In the absence
of Sulfur an exact fcoron value {s available. whers both Sulfur and Soron are present, the exact Boron
vatlue (s uncartain. NET {s having the ICP {instrument moditled to analyze Boron without sulfur {nterfacenca.

Thesa samplas will be reanalyzed aftor that is complets.




@& HALLIBURTON NUS

N Environmental Corporation
Environmental Laboratories

LABORATORY ANALYSIS REPORT

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue

Houston, TX 77058

October 29, 1982

Report No.:

00011424

Section A Page 1

CLIENT NAME: ATLANTIC ENVIRONMENTAL SERVICES NUS CLIENT NO: 1624 0001
ADDRESS: 188 NORWICH AVENUE WORK ORDER NO: 55830
COLCHESTER, CT 06415- VENDOR NO:
ATTENTION: MR. ALAN CORNELL
Carbon Copy:
SAMPLE ID: BZ5-0SW-12 DATE SAMPLED: 18-0CT-92
NUS SAMPLE NO: P0215259 DATE RECEIVED: 21-0CT-92
P.0. NO.: APPROVED BY: R Volk
TEST
LN CODE DETERMINATION RESULT UNIT
1 ABW Boron, Total (B < 0.05 mg/L
COMMENTS:
CLEVELAND . HOUSTON PITTSBURGH

(216) 891-4700

(713) 488-1810

(412) 747-2580



CLIENT ORIGINAL

/1NN 5350 Campbeils Run Road 900 Gemini Avenue
anEs HALLIBURTON NUS Pittsburgh, PA 15205 Houston, TX 77058
N Environmental Corporation

Environmental Laboratories

October 29, 1992
Report No.: 00011424
Section A Page 2

LABORATORY ANALYSIS REPORT

CLIENT NAME: ATLANTIC ENVIRONMENTAL SERVICES NUS CLIENT NO: 1624 0001
ADDRESS: 188 NORWICH AVENUE WORK ORDER NO: 55830
COLCHESTER, CT 06415~ VENDOR NO:
ATTENTION: MR. ALAN CORNELL
Carbon Copy:
SAMPLE ID: HAJ-0SW-12 DATE SAMPLED: 19-0CT-92
NUS SAMPLE NO: P0215280 DATE RECEIVED: 21-0CT-92
P.0. NO.: APPROVED BY: R Volk
TEST
LN CODE DETERMINATION RESULT UNITS
1 ABW Boron., Total (B) < 0.05 ng/L
COMMENTS:

CLEVELAND . HOUSTON o PITTSBURGH
(216) 891-4700 (713) 488-1810 (412) 747-2580




damy HALLIBURTON NUS

8% Environmental Corporation
Environmental Laboratories

LABORATORY ANALYSIS REPORT

5350 Campbeils Run Road
Pittsburgh, PA 15205

CLIENT ORIGINAL

900 Gemini Avenue

Houston, TX 77058

October 29, 1992

Report No.:

00011424

Sectton A Page 3

CLIENT NAME: ATLANTIC ENVIRONMENTAL SERVICES NUS CLIENT NO: 1624 0001
ADDRESS: 188 NORWICH AVENUE WORK ORDER NO: 55830
COLCHESTER., CT 06415- VENDOR NO:
ATTENTION: MR. ALAN CORNELL
Carbon Copy:

SAMPLE ID: GTJ)-0SW~12 DATE SAMPLED: 19-0CT-92
NUS SAMPLE NO: P0215261 DATE RECEIVED: 21-0CT-32
P.0. NO.: APPROVED BY: R Volk

TEST
LN CODE DETERMINATION RESULT UNITS
1 ABW Boron, Total (B) < 0.05 ng/L
COMMENTS:
CLEVELAND . HOUSTON PITTSBURGH

(216) 891-4700

(713) 488-1810

(412) 747-2580



CLIENT ORIGINAL

P/ 1\ 5350 Campbeils Run Road 900 Gemini Avenue
-+ HALLIBURTON NUS Pittsburgh, PA 15205 Houston, TX 77058
~wpr Lnvironmental Corporation

Environmental Laboratories

October 29, 1982
Report No.: 00011424
Section A Page 4

LABORATORY ANALYSIS REPORT

CLIENT NAME: ATLANTIC ENVIRONMENTAL SERVICES NUS CLIENT NO: 1624 0001
ADDRESS: 188 NORWICH AVENUE WORK ORDER NO: 55830
COLCHESTER, CT 06415- VENDOR NO:

ATTENTION: MR. ALAN CORNELL

Carbon Copy:

SAMPLE ID: BZV-0SW-12 DATE SAMPLED: 19-0CT-92
NUS SAMPLE NO: P0215262 DATE RECEIVED: 21-0CT-92
P.0. NO.: APPROVED BY: R Volk
TEST
LN  CODE DETERMINATION . RESULT  UNITS
1 neW Boron, Total (8) 0.46  mg/L
COMMENTS:
CLEVELAND . HOUSTON . PITTSBURGH

(216) 891-4700 (713) 488-1810 (412) 747-2580




CLIENT ORIGINAL

P/ 1\ 5350 Campbeils Run Road 900 Gemini Avenue
H—H HALLIBURTON NUS Pittsburgh, PA 15205 Houston, TX 77058
8 Environmental Corporation

Environmental Laboratories

October 28, 1992
Report No.: 00011424
Section A Page 5

LABORATORY ANALYSIS REPORT

CLIENT NAME: ATLANTIC ENVIRONMENTAL SERVICES NUS CLIENT NO: 1624 0001
ADDRESS: 188 NORWICH AVENUE WORK ORDER NO: 55830
COLCHESTER,» CT 06415- VENDOR NO:
ATTENTION: MR. ALAN CORNELL
Carbon Copy:

SAMPLE ID: ERH-0SW-12 DATE SAMPLED: 19-0CT-92
NUS SAMPLE NO: P0215263 DATE RECEIVED: 21-0CT-92
P.0. NO.: APPROVED BY: R Volk

TEST
LN CODE DETERMINATION o RESULT UNITS
1 ABW Boron, Total (B) 4.8 ng/L
COMMENTS:
CLEVELAND . HOUSTON . PITTSBURGH

(216) 891-4700 (713) 488-1810 (412) 747-2580




@& HALLIBURTON NUS

SV Environmental Corporation
Environmental Laboratories

LABORATORY ANALYSIS REPORT

5350 Campbells Run Road
Pittsburgh, PA 15205

CLIENIT VNNt

900 Gemini Avenue

Houston, TX 77058

October 29, 1992

Report No.:

00011424

Section A Page 6

CLIENT NAME: ATLANTIC ENVIRONMENTAL SERVICES NUS CLIENT NO: 1624 0001
ADDRESS: 188 NORWICH AVENUE WORK ORDER NO: 55830
COLCHESTER, CT 06415~ VENDOR NO:
ATTENTION: MR. ALAN CORNELL
Carbon Copy:

SAMPLE ID: EW-0SW-12 DATE SAMPLED: 19-0CT-92
NUS SAMPLE NO: P0215264 DATE RECEIVED: 21-0CT-92
P.0. NO.: APPROVED BY: R Volk

TEST
LN  CODE DETERMINATION RESULT UNITS
1 ABK Boron, Total (B) < 0.05 mg/L
COMMENTS:
CLEVELAND . HOUSTON PITTSBURGH

(216) 891-4700

(713) 488-1810

(412) 747-2580



